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Komentar

Uvod: Crohnova choroba (CD - Crohn's disease) patii mezi chronicka zanétliva onemocnéni
sttev. V soucasnosti je problémem nartstajici incidence CD pievazné ve vyspélych zemich
svéta. Proto je nutné hledat nové a moderni 1€¢ebné metody (jak stran konzervativni 1é¢by, tak

chirurgické).

Metody: Tato habilita¢ni prace je souborem komentovanych praci (celkem 23 védeckych
¢lankd a 3 abstraktl z mezinarodnich kongrest). Clanky byly publikovany mezi lety 2016 —
2020 a jsou doplnény a vzajemné propojeny doprovodnym textem s odkazem na nejnovéjsi

literaturu.

Vysledky: V IBD chirurgii je preferovan miniinvazivni ptistup. Chirurgicky navozena remise
u pacientit s CD zvysuje kvalitu zivota. Kombinace peroralni ATB profylaxe s ptedoperaéni
ortogradni pfipravou stieva se zdad byt vhodna ptredoperacni piiprava pied stievni resekci u
pacientti s CD k dosazeni minimalni poopera¢ni morbidity. Dvé a vice mutaci v genu NOD2
jsou spojeny s agresivnéj$im typem CD a tito pacienti vyzaduji také Castéji resekci ilea oproti
jinym CD pacientiim. Casna laparoskopické ileocekalni resekce u zanétlivého postizeni je
V soucasnosti brana jako alternativa 1écbou Infliximabem. Pozitivni mikroskopickd zanétliva
aktivita CD Vv resek¢ni linii u ileocekalni resekce ma vliv na ¢asnou rekurenci onemocnéni
v anastoméze. Peroperacni vyuziti konfokalni laserové mikroskopie (confocal laser
endomicroscopy - CLE) by mohlo byt ndpomocné pii uréovani resek¢ni linie a snizit tak casnou

rekurenci CD v anastomdze. Dalsi studie s CLE na vétSich souborech pacientii jsou ale nutné.

Zavér: Pozitivni mikroskopicky resekéni okraj u ileocekalni resekce je rizikovy faktor ¢asné
endoskopické rekurence a CLE by v budoucnu mohla byt uzite¢na k peroperaénimu uréovani

resekéni linie a snizeni rekurence CD.
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Commentary

Background: Crohn's disease (CD) is a chronic inflammatory bowel disease. Currently, we
face a growing incidence of CD, mainly in developed countries. It is necessary, then, to find

new and modern treatments (both conservative and surgical).

Methods: This habilitation thesis is a set of annotated works (a total of 23 scientific articles
and 3 abstracts from international congresses). The articles were published between 2016 and
2020 and are supplemented and interconnected by an accompanying text with links to the latest

literature.

Results: In IBD surgery, a mini-invasive approach is preferred. Surgically induced remission
in patients with CD increases quality of life. The combination of oral ATB prophylaxis with
preoperative orthograde bowel preparation appears to be an appropriate preoperative
preparation before intestinal resection in patients with CD, to achieve minimal postoperative
morbidity. Two or more mutations in the NOD2 gene are associated with a more aggressive
type of CD, and these patients also require more frequent resection of the ileum than other CD
patients. Early laparoscopic ileocecal resection in inflammatory disease behaviour is currently
considered an alternative to Infliximab treatment. Positive microscopic inflammatory activity
of CD in the resection margins in cases of ileocecal resection affects the early recurrence of the
disease in the anastomosis. Perioperative use of confocal laser endomicroscopy (CLE) could be
helpful in determining the resection line and reduce early recurrence of CD in the anastomosis.
However, further studies with CLE in larger patient populations are needed.

Conclusion: A positive microscopic resection margin in ileocecal resection is a risk factor for
early endoscopic recurrence, and CLE could be useful in the future to perioperatively determine
the resection line and reduce CD recurrence.

Keywords:
Crohn's disease — inflammatory bowel disease — recurrence — anastomosis — confocal laser

endomicroscopy — minimally invasive surgery — gene NOD2 — quality of life
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Pfedmluva

Tato habilitacni prace plynule navazuje na jiz ziskané poznatky béhem mého doktorandského
studia a rovnéz se zabyva chirurgickou lé¢bou Crohnovy choroby. Dochézi tak k rozsiteni a
uceleni védomosti dané¢ho tématu. V soucasné dob¢ je v 1écbeé IBD vyzadovan multioborovy
piistup ve spolupréci chirurga, gastroenterologa, radiologa a na védecké urovni se neobejdeme
1 bez pomoci statistika ¢i patologa. Pfedkladana habilita¢ni prace se snazi tento trend a ptistup
respektovat.

Habilita¢ni prace je koncipovana jako soubor jednotlivych komentovanych védeckych clankaii,
které jsou vzajemn¢ a tematicky propojené.
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3. Experimentalni Cast
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1. Obecna ¢ast

1.1 Uvod

Crohnova choroba (CD - Crohn's disease) spole¢né s ulcerdzni kolitidou (UC - ulcerative
colitis) patii mezi chronicka zanétliva onemocnéni stiev, které souhrnné oznacujeme jako tzv.
idiopatické stievni zanéty (IBD - inflammatory bowel disease). Pro ob&é onemocnéni je
charakteristické stiidani klidového stadia tzv. remise a aktivniho zanétu neboli relapsu.

CD se od UC odlisuje v nékolika smérech. CD muze postihovat jakykoliv Usek travici trubice
a postihuje celou sténu stfeva s aZ moznou penetraci a tvorbou fistulaci. Zanétlivé zmény pfi
UC jsou ohraniceny na sliznici a §ifi se od rekta kontinualn¢ smérem proximalné [1,2].

V roce 1932 byla publikovéna vyznamné prace od autorti Burrilla Crohna, Leona Ginzburga a
Gordona Oppenheimera. Jednalo se 0 soubor 14 pacienti S regionalni ileitidou [3]. Vzhledem
k tomu, ze v té dob¢ ¢asopis Journal of the American Medical Association (JAMA) fadil autory
dle abecedniho pofadi, byl tak Crohn uveden mezi autory jako prvni. V nésledujicich letech se
jeho jméno zacalo pouzivat pro pojmenovani této nemoci. Nutno fici, Zze B. Crohn dodal do
celého souboru pouze 2 pacienty a existuji ur€ité kontroverze na jednotlivé ptispéni autort ke
¢lanku a tedy i1 k samotnému Iékafi, po kterém je choroba pojmenovana (le¢ k tomu ¢aste¢né

piispélo abecedni potadi) [4].

1.2 Etiopatogeneze a incidence

Etiopatogeneze IBD je stile neobjasnéna. V soucasnosti je piijimdn model kombinace a
vzdjemného ovliviiovani nékolika faktora: geneticka predispozice (prvni z identifikovanych
genu ve vztahu k CD byl NOD2 - Nucleotide-binding oligomerization domain 2 v roce 2001
[5,6], pozdéji bylo az do dnes$ni doby identifikovano dalsich zhruba 240 rizikovych genetickych
mutaci), zevni faktory (strava, koufeni, hygiena, okolni prostiedi), sttevni mikrobiom a reakce

imunitniho systému (viz obr. 1 upraveno dle Sartor et al. [7]).



Obr. 1. Model znazoriujici vzajemné se ovliviiujici 4 faktory na vzniku IBD. Upraveno dle
Sartor et al. [7], vytvofeno ve spolupraci se Servisnim stfediskem pro e-learning, Fakulta
informatiky Masarykovy univerzity.

Velmi zajimava prace zabyvajici se vztahem zevniho prostfedi na danské imigranty a vznik
IBD byla publikovana Agrawalem et al. [8]. V této populacni studii, kdy byla ziskavana data
od danskych obcanti a imigranti do Danska mezi lety 1977 — 2018, prokazali vyssi vznik rizika
IBD u ptistéhovalct az po 20 letech pobytu v Dansku u prvni generace, zatimco druha generace
danskych imigrantd jiz méla stejné vysoké riziko vzniku IBD jako danska populace. Zevni

prostiedi se zde tedy ukazalo jako jasny rizikovy faktor pro IBD.

Samotny mechanizmus zanétlivé odpovédi na molekuldrni trovni je velmi slozity a neni jeste
zcela jednozna¢éné objasnén. Prehledné je cely mechanismus znazornén na obr. 2 (upraveno dle
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Baumgart et al. [1] a Danese et al. [9]). Nejnovéjsi medikamentozni 1é¢ba IBD, tedy biologicka
1é¢ba (anti-TNF a non-anti-TNF) a tzv. malé molekuly (JAK2 inhibitory) [10] jsou piesné

cilené zamifeny na blokovani jedné z cest v imunitni zanétlivé odpovédi (viz. obr. 2).
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Obr. 2. Schéma zobrazujici jednotlivé drahy zanétlivé odpovédi pti vzniku IBD a soucasné
moznosti jejiho blokovani v ramci konzervativni 1é¢by. Upraveno dle Baumgart et al. [1] a
Danese et al. [9], vytvoieno ve spolupraci se Servisnim stiediskem pro e-learning, Fakulta
informatiky Masarykovy univerzity.

V poslednich desetiletich je zaznamenan vzestup incidence IBD piedev§im ve vyspélych
statech (Severni Amerika, Australie a zapadni Evropa). Tyto zemé& si udrzuji dlouhodobé

nejvyssi incidenci (10 az 20/100 000) a stejné tak prevalenci Vv celosvétovém méfitku [11-13].



Dle nékterych nejnovéjSich meta-analyz se vSak ukazuje, Ze incidence IBD ve vyspélych
zapadnich zemich svéta za¢ind byt stacionarni ¢i dokonce s mirnym poklesem. Na druhou
stranu se vSak ale potvrzuje nartst incidence v rychle se rozvijejicich statech svéta (Asie, Jizni
Amerika) a znepokojiva je i stale velmi vysoka a rostouci prevalence onemocnéni celosvétoveé
[14-16]. Tato skuteCnost vede samoziejmé k usilovnému vyzkumu a vyvoji stale nové

efektivnéjsi 1écby v oblasti IBD.

1.2.1 Vlastni piispévek k problematice

V nas8i praci s ndzvem ,,Regional Incidence of Inflammatory Bowel Disease in a Czech
Pediatric Population: 16 Years of Experience (2002-2017)* (pfiloha 1) [17] jsme prokazali
statisticky signifikantni nardst incidence CD v pediatrické populaci v letech mezi 2002 az 2017
v Jihomoravském kraji. Stoupajici trend byl zaznamenan i u pacientii s UC a indeterminovanou
kolitidou, ale neprokazala se statistickd vyznamnost jako u CD. Incidence CD v roce 2017 byla
9,8/100 000 a byl potvrzen fakt, ze se tak fadime k zemim s nejvétsim vyskytem choroby na
svété. Navic je patrny trend neustale narGstajici incidence Vv dalSich letech i podle
prognostického modelu (obr. 3, pouzito z publikace [17]). MiZzeme piedpokladat, ze divodem
tohoto narGistu v poslednich letech je fakt, Ze v Ceské republice doslo k fadd

socioekonomickych zmén s vlivem na okolni zivotni prostiedi a take styl zapadniho stravovani.

151

- @

S :

o o

q 7/

S o ;

S 101 o o °

5 . 0

-

o //,’/

8 /:///’ ”“

E 5< s ,—.” ”””

o ’__—— —’—:’f’

£ o_,—’:,»‘t

o - ®

%) ®
Olllllllllllllllllllll
N M T U O MNODDO T NMITULOMNOWWMOO ™WN
O OO0 OO O0OO0OO0 ™™ ™™™ ™™™ v™ " NONON
O O O OO OO0 000000000000 OO
N N AN ANANNNANNONONANANNNNONNNONAAN

t/yr

Obr. 3. Graf nartstajici incidence v détské populaci mezi lety 2002-2017 v Jihomoravském
kraji a model nartstajici incidence v dal$ich letech. Pouzito z publikace Jabandziev et al. [17].
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1.3 Diagnostika a klasifikace nemoci

Diagnostika je =zalozena na anamnéze, klinickém vySetfeni, laboratornich testech,
endoskopickém, radiologickém a histologickéem nélezu [18].

CD se klasifikuje podle Montrealské klasifikace [19]. Dle lokalizace (Location — L) muze byt
postizeni jen tenkého stieva (L1), postizeni jen tlustého stieva (L2), postizeni tenkého tlustého
stieva (L3) a postizeni horniho traviciho traktu (L4). Chovani nemoci (Behaviour — B) mtze
byt bud’ nestendzujici-nepenetrujici (B1), stendzujici (B2), penetrujici (B3) a modifikator
perianalniho postizeni. Lokalizace a chovani nemoci piehledné zobrazeno na obrazku 4

(upraveno dle Baumgart et al. [1]).

Lokalizace

L1 L2 L3 L4 L4+L3
ileum kolon ileokolon postizeni postizeni horniho
horniho GIT a dolniho GIT

Chovani nemoci

B1 p
nestendézujici, stendzujici penetrujici perianalni postiZzeni
nepenetrujici

Obr. 4. Lokalizace a chovani nemoci dle Montrealské klasifikace (upraveno dle Baumgart et
al. [1], vytvoieno ve spolupraci se Servisnim stfediskem pro e-learning, Fakulta informatiky
Masarykovy univerzity).
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1.3.1 Vlastni piispévek k problematice

V soucasnosti probihd fada studii na nové diagnostické a prediktivni markery zjistitelné
z krevniho séra ¢i tkani pacienta. V nasi ptehledové praci ,,The Emerging Role of Noncoding
RNAs in Pediatric Inflammatory Bowel Disease* (pfiloha 2) [20] jsme shrnuli dostupné znalosti
V tomto nové se rozvijejicim odvétvi a to konkrétné vyuziti nekodujici RNA v diagnostice a
predikci prabéhu IBD v détské populaci. V nasi piehledové prace jsme zpracovali veSkeré
dostupné studie s touto problematikou se zaméfenim na microRNA (miRNA). miRNA je mala
nekddujici RNA, ktera hraje roli v posttranskripéni regulaci genové exprese [21]. Prvni studie
se objevuji v roce 2013, kdy byla publikovana prace od Koukose et al. [22]. Poukazuje na
signifikantni odli$nost exprese miRNA-101 a miRNA-26 mezi IBD a non-IBD populaci.
Nésledovaly dalsi prace, kdy miRNA byla zisk&dvana jak z krevniho séra, tak zaroven ze tkani.
miRNA byly studovany nejen vyuzitelnosti stran diagnostiky, diferenciélni diagnostiky 1BD
[23-25], ale také napi. rozliSeni aktivniho zanétu u CD a pacienta s CD v remisi (byl
zaznamenan signifikantni rozdil v downregulaci u miRNA-15a [26]). V neposledni Ffadé
nasledovaly prace studujici vliv exprese miRNA jako odpovéd na lécbu prednisonem ci
infliximabem [27-29].

Vyuziti miRNA jako biomarkeru u IBD se zda jako velmi potencidlni a slibnd metoda do
budoucna. Nutné je ale zapotiebi provedeni dalSich studii na vét§im souboru pacientt, piesné
oziejmeni funkce a specifikace konkrétni miRNA a jejich validizace v ramci diagnostiky i

terapie.

1.4 Diferenciélni diagnostika

Jak zminéno vySe diagnostika IBD je zalozena na klinickém vysSetieni, laboratornich
vysledcich, nalezech na endoskopii, zobrazovacich metodach a histologickém vysetfeni. Ani
tak nemusi byt diagnéza IBD vzdy jednozna¢na.

Anemie muze byt jeden ze symptomu u IBD, ale rovnéz se také vyskytuje u fady jinych
onemocnéni. Pfi doSetfovani anémie tedy musime v rdmci diferencialni diagnostiky myslet na
Siroké spektrum chorob.

V nize uvedeném ,,vlastnim ptispévku k problematice* je zdtiraznéna diferencialni diagnostika
u ileocekalni formy CD a nahlou piihodou bfisni, a také fakt, ze sami pacienti s CD mohou mit
nahlou piihodu bfisni (a to jednak v rdmci komplikace CD nebo 1 nezévisle pfi postiZeni jiného
organu).

Déle rovnéz pojednavame o moznosti koiincidence IBD s jinymi autoimunitnimi chorobami a
dal$imi vzacnéj$imi diagndzami.
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1.4.1 Vlastni piispévek k problematice

Anemie miize byt také projevem dekompenzované celiakie (ktera rovnéz Casto byva brana
v Uvahu pti diferencialni diagnostice CD). V ¢lanku ,,Small bowel adenocarcinoma diagnosed
by capsule endoscopy in a patient with celiac disease: a case report and review of literature*
(ptiloha 3) [30] byla anémie prvnim symptomem komplikace celiakie, kdy nasledné¢ pomoci
kapslové enteroskopie byl diagnostikovan adenokarcinom tenkého stieva. Kapsle u pacientky
retinovala pied tumor6zni sten6zou a v subakutnim rezimu byla provedena resekce tenkého
stteva s dostateCnou lymfadenektomii. V dal§im publikovaném piipadu ,,Multiple
neuroendocrine tumor of the small bowel: a case report and a review of literature (pfiloha 4)
[31] jsme pomoci kapslové enteroskopie diagnostikovali mnohocetny neuroendokrinni nador
tenkého stieva. Nasledovala opét resekce tenkého stieva s lymfadenektomii.

V kazuistice ,,Gastric antral vascular ectasia and solitary rectal ulcer syndrome - two rare
diagnoses as the cause of anemia in a single patient: case report* (pfiloha 5) [32] poukazujeme
na diferencialni diagnostiku benigniho solitdrniho rektalniho viedu, IBD a neoplazie pro jejich

nékdy nesnadné endoskopicky odliSitelny nalez. Stézejni roli zde hraje biopsie [33—35].

CD miiZe byt nékdy pacientovi chybné diagnostikovana a casem se ukaze, ze pacient trpél jinou
chorobou. Vzacné autosomalné recesivné prenaSené genetické onemocnéni mitochondridlni
neurogastrointestinalni encefalomyopatie (MNGIE - mitochondrial neurogastrointestinal
encephalomyopathy) muze zpocatku pravé CD velmi dobie imitovat. Klinicka manifestace
onemocnéni zahrnuje neurologické a gastrointestindlni  symptomy (bolesti bficha,
gastrointestinalni dysmotilita, malnutrice) a ¢asto byva MNGIE chybné diagnosticky zaménéno
za celiakii, mentalni anorexie nebo pravé IBD [36-38]. V ¢lanku ,,Mitochondrial
Neurogastrointestinal Encephalomyopathy Imitating Crohn’s Disease: A Rare Cause of

Malnutrition (ptiloha 6) [39] popisujeme svizelnou diagnostiku této choroby.

Ileocekalni CD se ¢asto manifestuje bolesti v pravém podbtisku. Bolesti v pravém hypogastriu
v diferenciélni diagnostice ale zahrnuji velké mnozstvi diagnéz. Musime myslet nejen na
ileocekalni postizeni CD, ale pfi nahlém vzniku potizi také na nahlou pfihodu bii$ni. StéZejni
roli zde hraje klinické vySetieni, ale také pfedevSim zobrazovaci metody. V piehledovém
Clanku ,,Zobrazovaci metody u nedrazovych nahlych piihod bfisnich® (ptiloha 7) [40]
pojednavame o vyuziti klasického rentgenového snimku, abdominalniho ultrazvuku (UZ) a CT
vysetfeni v diagnostice nahlych ptihod bfisnich. V ¢lanku je rovnéz poukazano na dilezitou

roli UZ a CT v diferencialni diagnostice akutni apendicitidy a ileocekalni CD.
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V Rozhledech v chirurgii jsme v ¢lanku ,,Rare cases imitating acute appendicitis: Three case
reports and a review of literature” (ptiloha 8) [41] publikovali 3 diagndzy imitujici akutni
apendicitidu. V prvnim ptipad¢ jsme popsali akutni pravostrannou divertikulitidu, ktera mtize
byt Casta v asijskych zemich, ale v zdpadnich zemich se incidence pohybuje kolem 1-2 % [42—
45]. Ptredoperacni spravna diagnéza pravostranné divertikulitidy je naro¢nd, vzhledem
k podobnym Klinickym projeviim. VétSina pravostrannych divertikulitid je tak zjisténa az
béhem diagnostické laparoskopie [46,47]. U druhé pacientky popisujeme torzi pravych adnex
pro objemnou dermoidni cystu v pokro¢ilém mésici gravidity. Torza adnex v gravidité byvaji
relativné ¢asté v prvnim a druhém trimestru, ale ne ve tfetim trimestru jak u nasi pacientky [48—
50]. V poslednim tietim ptipadé demonstrujeme spontanni perforaci apendikalni mucindézni
neoplézie. Nadory apendixu nejsou moc Casté a Vyskytuji se méné nez u 1 % provedenych

apendektomii, z toho apendikalni mucin6zni neoplazie tvofi jesté nizsi pocet piipadu [51,52].

Nesmime vSak zapominat, ze i u pacienti s CD se muze vyskytnout jak ,klasicka* nahla
ptihoda bfisni, tak i nahla piihoda btisni v ramci komplikace CD.

V International Journal of Colorectal Diseases jsme v roce 2016 publikovali ¢lanek ,,Crohn
disease and pregnancy: a case report of an acute abdomen* (ptiloha 9) [53] popisujici volnou
perforaci do dutiny bfi$ni jako komplikaci CD u gravidni pacientky. Pfipad je zajimavy tim, ze
zhorseni prubéhu CD v dobé gravidity nebyva Casty [54,55]. Stézejni u téchto pacientek s CD
je graviditu planovat a ot€¢hotnét v obdobi remise. V tomto ptipadé vétsinou t€hotenstvi probiha
nekomplikované a novorozenci maji stejné porodni vlastnosti jako novorozenci u zdravych
matek [56-58].

Naopak mnohdy se setkdvdme u pacientt s CD s ileéznim stavem vzniklého na podkladé
zanétlivého postizeni (at’ uz dekompenzované chronické stenézy ¢i akutni exacerbaci CD) jak
popisujeme Vv ¢lanku ,,Nahlé piihody bfisni u pacientti s Crohnovou chorobou — kazuistiky*
(ptiloha 10) [59]. U téchto pacienti je dle European Crohn’s and Colitis Organisation

(ECCO) guidelines doporuc¢eno postupovat konzervativné a operacni vykon odlozit

s provedenim limitované resekce [60]. Indikaci pro akutni operaci v tomto piipad¢ je bud’

Uplna obstrukce nereagujici na konzervativni terapii nebo podezieni na stfevni ischemii.

U pacienti s IBD mizZeme také pozorovat koincidenci jinych autoimunitnich chorob.
Autoimunitni pankreatitida (AIP) je d€lena na 2 typy. AIP typ 1 je Castéjsi, byva spojovan
s vys$$i hladinou IgG4 protilatek a soucasny vyskyt IBD je vzacny. U pacient s AIP typu 2 je
vyskyt IBD casty [61].
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V naSem piehledovém ¢lanku ,,Autoimmune pancreatitis — An ongoing challenge* (pfiloha 11)
[62] jsme popsali soucasné znalosti o AIP od jeji patogeneze, diagnostiku az po jeji 1écbu.
V tomto ¢lanku v tabulce 1 je patrny vztah a vyskyt IBD u pacienti s AIP typu 1 a typu 2 (u
AIP typu 1 se IBD vyskytuje u méné nez 10 % pacientt, naopak u AIP typu 2 nalezneme IBD
u vice nez 40 % pacientt).

V kazuistickém sdé€leni ,,Idiopaticky stfevni zanét a 1. typ autoimunitni formy pankreatitidy:
kazuistika“ (ptiloha 12) [63] se nam ale podafilo publikovat raritni vyskyt AIP typu 1 a
soucasné koincidence IBD jako prvniho pacienta v Ceské republice. Pacient podstoupil
ileocekalni resekci pro CD v roce 2012 a v roce 2016 mu byla diagnostikovana AIP typ 1
s elevaci IgG4. Pacient velmi dobfe zareagoval na 1é¢bu kortikoidy, ktera probihala po dobu 3

mésicl. Na kontrolnich zobrazovacich metodach po 1é¢bé byla slinivka normalizovéna.

Déle jsme také publikovali velmi zajimavé sdéleni 24leté pacienty, ktera byla sledovana pro
familiarni adenomatdzni polypdzu a zaroven ji byla diagnostikovana CD. Pacientka byla
z dvodu mnohocetnych velkych polypt a zndmek aktivity CD na terminalnim ileu indikovéana
ke kolektomii s terminalni ileostomii se zachovanim rekta a resekci terminalniho ilea. V' ¢lanku
,»lleocaecal Crohn’s disease and familial adenomatous polyposis in one patient - a case report*
(ptiloha 13) [64] rozebirame moznosti obnoveni kontinuity traviciho traktu. Vyhody a
nevyhody jednotlivych vykont (dokonéeni proktektomie a nasiti ileopouch-analni anastomdzy,
nasiti ileo-rekto anastomézy nebo abdominoperineélni resekce rekta s trvalou terminalni

ileostomii).
Nase dal$i kazuistika s nazvem ,,Spinal epidural abscess — a rare complication of Crohn’s

disease: case report” (pifiloha 14) [65] dokazuje, Ze u pacientt s IBD se mohou vyskytnout i

takto raritni komplikace jako spinalni epiduralni absces.
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1.5 Miniinvazivni pristup u IBD pacientu

Vyhody laparoskopie oproti oteviené chirurgii v oblasti kolorektalni chirurgie jsou vseobecné
ptijimany a prokézany fadou studii [66-68]. V oblasti IBD chirurgie je laparoskopicky
casn¢jsi rekonvalescence, nizsi pooperacni morbidita, nizsi vyskyt incizionalnich hernii a lepsi
kosmeticky efekt). Na druhou stranu ale diky specifickym vlastnostem CD (penetrujici formé s
tvorbou fistulaci a intraabdominélnich abscesii, malnutrice, imunosuprese, atd) musi byt zvIaste
u téchto pacientt indikace miniinvazivniho piistupu peélivé zvazovana (event. dalsi moznosti

je kombinace laparoskopického vykonu s otevienou chirurgii z minilaparotomie) [69-71].

1.5.1 Vlastni prispévek k problematice

V ptehledovém c¢lanku ,,MozZnosti miniinvazivni chirurgie u pacientli s Crohnovou chorobou a
ulcerdzni kolitidou* (pfiloha 15) [72] jsou jednak rozebrany samotné indikace akutnich a
elektivnich vykonu u CD i UC, tak zaroveti jsou i diskutovany pravé vyhody miniinvazivniho
pfistupu.

Dle doporuceni ECCO je preferovan laparoskopicky ptistupu IBD pacientli. Jednoznacné je
doporucovan u nekomplikovanych ileocekalnich resekci a primarnich tenkostfevnich resekci
[73,74].

Obezietni ale musime byt u komplikované CD, a to hlavné u penetrujici formy nebo jiz po
probéhlé stievni resekci v minulosti (rekurentni CD). Nedavno publikovana meta-analyza u
rekurentni CD s nutnosti opakované stievni resekce vSak prokazala bezpecnost pii uziti
laparoskopického ptistupu, bez signifikantniho naristu pooperac¢nich komplikaci [75]. Dle
doporuc¢eni ECCO zroku 2020 je tak laparoskopicky ptistup doporuCovan i v ptipadé jiz
prob¢hlé stievni resekce v minulosti [74].

Optimisticke a bezpecné se zdaji byt i vysledky u pacientti s penetrujici formou CD s benefitem
laparoskopického piistupu pro pacienta v porovnani s otevienou chirurgii, zvlasté ale pokud je
pacient operovan v centrech specializujicich se na IBD chirurgii [69,76]. U téchto pacienti je
sice vyssi riziko konverze v otevieny vykon, delsi operacni ¢as, ale nebyl popsan vyssi vyskyt
pooperacnich komplikaci [77,78].

Na zakladé nejnovéjsich doporuceni ECCO z roku 2020 muze byt laparoskopické resekce
ileocekalni oblasti nabidnuta jako alternativa Infliximabu a to i pouze u zanétlivé formy
(nestenozujici, nepenetrujici) CD [74] (bude blize pojednano v dalsi kapitole této prace).
Zadouci je miniinvazivni pfistup u IBD pacientii i ztoho diivodu, Ze toto onemocnéni je

diagnostikovano vétsinou jiz v mladém veku pacienta. Diagnéza IBD je nejcastéji stanovena
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V obdobi druhé¢ a tieti dekady Zivota (vice nez polovina pacienti ma diagnostikovanou chorobu
do 30 roku zivota) [54,79,80] a kosmeticky efekt pro tyto pacienty je tak dilezity.

U pacientt s CD existuje zhruba 70-80% Sance, ze pacient bude pro tuto chorobu béhem svého
zivota operovan [81-83]. Pacient navic mize mit i dalsi reoperace v budoucnosti, a tak tedy i
z hlediska nizsi tvorby poopera¢nich srustti v dutiné biisni je vhodny laparoskopicky piistup
[84].

O tom, ze laparoskopicka technika v chirurgii se rozsifuje i mimo kolorektalni chirurgii a IBD
problematiku svéd¢i i nami publikované dvé kazuistiky. Prvni prace s nazvem ,,Laparoscopic
pancreaticoduodenectomy for ampullary adenocarcinoma: a case report and review of
literature* (pfiloha 16) [85] pojednava o moznosti provedeni laparoskopické
hemipankreatoduodenektomie u pacienti s karcinomem Vaterské papily. V ¢lanku
pojednavame zaroven 0 laparoskopické resekci pro jiné periampularni nadory (tumor hlavy
slinivky btisni nebo distalniho choledochu) a vyhodach a nevyhodéch laparoskopické techniky
v pankreatobiliarni chirurgii.

Laparoskopickd hemipankreatoduodenektomie je Vv soucasné dobé povazovana za jeden
vysoka i po oteviené hemipankreatoduodenektomii [86]. Srovnavaci studie laparoskopické a
oteviené¢ hemipankreatoduodenektomie stran pooperacnich komplikaci ukazuji obé metody
jako srovnatelné [87-90]. Dokonce né&které systematické meta-analyzy ukazaly nizsi
poopera¢ni komplikace u laparoskopie [91-93]. Porovnani vysledkd stran onkologické
radikality a dlouhodobého piezivani pacientt se ukazaly rovnéz jako srovnatelné [87,88,91]. U
laparoskopického vykonu se potvrdily vyhody, a to v mensi poopera¢ni bolesti biicha, kratsi
dobé¢ hospitalizace, rychlej$iho zotaveni po operaci a lepsiho dosazeného kosmetického efektu
[87,89,92,93]. Délka vykonu se naopak ukazala krat$i u otevieného vykonu v nékterych
studiich. S rostoucimi zkuSenostmi operatéra se ale tento rozdil snizoval [94].

Dale v druhém kazuistickém sd¢leni jsme publikovali mozZnost laparoskopické resekce jater
v ¢lanku ,,Laparoscopic liver resection for alveolar echinococcosis® (ptiloha 17) [95]. Popsana
je moznost jaterni laparoskopickeé resekce u infekéniho onemocnéni, konkrétné alveolarni
formy jaterni echinokokdzy.

Posledni meta-analyzy jasné ukazuji vyhody u jaterni resekce pfi porovnani otevieného a
laparoskopického piistupu, a to jak u benignich, tak i malignich diagnoz. Vyhody jsou

pooperacni spotieb¢ analgetik [96,97].
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2. Klinicka ¢ast

2.1 Step-up nebo top-down piistup?

Klasické pyramidové schéma v 1é¢bé IBD je zobrazeno na obr. 5 (upraveno dle Aloi et al. [98]).
Na spodin€ pomysiné pyramidy se nachazi Iéky s nejslabsim protizdnétlivym ucinkem 5-ASA
(5-aminosalicylaty). Zaroven jsou to ale 1éky nejbezpecnéjsi stran nezadoucich ucinkd. Nad
nimi stoji kortikosteroidy s naopak mohutnym protizanétlivym efektem, ale zvlasté jejich
dlouhodobé¢ uzivani je spojeno s fadou nezddoucich tc¢inkt. K udrzeni remise se proto Casto
uziva imunosupresiv. Na samotném vrcholu pyramidy stoji pak 1écba biologicka a chirurgicka.
Spravné zajisténi nutricniho stavu pacienta je dilezité v kazdém stupni pyramidy. Lécba mtize
byt zapocata 1éky s nejniz§imi nezddoucimi uclinky, ale zaroven s také nejnizsi efektivitou
1é¢by. Pokud dochazi k selhavani 1é¢by je volen €k s vyssi ucinnosti (tzv. step-up pristup).
V indikovanych ptipadech miizeme podat biologickou ¢i ptimo zvolit chirurgickou 1é¢bu (top-

down pfistup).

Nutriéni
podpora
/ Chirurgie

Biologicka
lé¢ba
Step-up  / \_ Top-down
pfistup  / N\ pristup
Imunosupresiva

(azathioprin nebo methotrexat)

Kortikosteroidy
(prednison nebo budesonid)

5-aminosalicylaty ‘

Obr. 5. Pyramida zobrazujici 1é¢ebné moznosti u IBD (step-up a top-down pfistup). Upraveno
dle Aloi et al. [98], vytvoieno ve spolupraci se Servisnim stfediskem pro e-learning, Fakulta
informatiky Masarykovy univerzity.
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5-ASA jsou stale uzivany v 1é¢bé u UC, jak k navozeni remise u lehké a stfedné tézké zanétlivé
aktivity, tak k udrzeni remise onemocnéni. Postaveni 5-ASA v 1é¢bé CD se naopak zménilo.
Dle soucasnych doporu¢eni ECCO ma 5-ASA v 1é¢bé pacientt s CD shodnou efektivitu 1écby
jako placebo a neni tedy v 1é¢bé CD doporucovano [99]. V 1é¢bé CD byvaji pii akutnim relapsu
nejéastéji vyuzivany bud’ topické nebo systémové kortikoidy a k nasledné udrzeni remise je
uzito imunosupresiv ¢i biologické 1é¢by. U prognosticky nepiiznivého pribéhu nemoci
(rizikové faktory jako perianalni postizeni, extenzivni postizeni tenkého stieva, rychle
progredujici penetrujici forma do stadia intraabdomindlnich abscest a pistéli, a také
primodiagn6za v mladém véku) muze byt biologicka 1é¢ba nasazena v kratkém odstupu od
stanoveni diagndzy (top-down piistup) [100]. Indikace chirurgické 1é¢by pro CD muzeme
zjednodusené rozdélit na akutni a elektivni vykony [60,73,74,101,102]. Mezi akutni vykony
patii perforace do volné dutiny bfiSni, masivni krviceni, akutni tézka kolitida, toxickeé
megakolon nebo akutni porucha pasaze. K elektivnim vykoniim fadime selhani ¢i intoleranci
medikamentdzni terapie, symptomatickou chronickou stendzu, fistulujici ¢i abscedujici formu
CD a malignitu v terénu CD.

Jak bylo zminéno v Uvodu préce je u ileocekalni resekce pro stendzujici a nyni takeé i penetrujici
formu doporucovan laparoskopicky piistup [60,73,74]. U cisté zanétlivého postizeni
(nestendzujici, nepenetrujici forma) ileocekalni oblasti se v soucasnosti standardné v 1é¢bé
pouziva medikamentdzni terapie (kortikoidy, imunosupresiva a biologicka 1é¢ba) [18,99].
Pvodni velke nad€je a ocekavani vkladané do biologické 1é¢by po jejich zavedeni do praxe na
vyznamné snizeni chirurgickych stfevnich resekci se zcela nenaplnily [103—-105].

Navic byly publikovany vysledky dlouho ocekavané holandské studie srovnavajici ¢asny
chirurgicky piistup s podanim biologické 1é¢by u zanétlivé (nestendzujici, nepenetrujici)
ileocekalni CD. V roce 2017 byly nejdiive publikovany prvni vysledky studie LIR!C [106] a
nedavno byly publikovany i jeji dlouhodobé vysledky v roce 2020 [107]. Kvalita Zivota ve
srovnani chirurgické 1é¢by a biologické vysla srovnatelnd (v nékterych parametrech a dle
nekterych dotaznika kvality zivota, vSak pacienti dosahovali lepsi kvalitu Zivota po ¢asné
ileocekalni resekci) a také ve skupiné 1é¢enych ¢asnou chirurgickou resekci byla prokazana
nizsi ekonomické zatez.

Dalsi zajimavé zjiSténi bylo, Ze béhem Sletého folow-upu 48 % pacientli z ramene 1é¢ené¢ho
Imfiximabem nakonec stejné¢ dospélo k ileocekalni resekci (oproti pouze 26 % pacientl
z ramene 1é¢eného primarné resekci vyzadovalo nasazeni Infliximabu). Navic 22 % pacientt z
ramene léCeného primarné chirurgicky béhem Sletého sledovani nevyzadovalo Zadnou

medikamentdzni 1é¢bu stran CD.
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Obe¢ studie LIR!C shrnuji své vysledky, ze u pacientl se zanétlivou ileocekalni formou CD (
S postizenim krat§im nez 40 cm ilea), po selhani konvencni 1écby se ¢asna laparoskopicka
ileocekalni resekce jevi jako vhodna alternativa 1é¢bé Infilximabem (dokonce se tedy ukazuje,
ze Casna chirurgicka 1é¢ba piinasi urcité benefity oproti biologické 1é¢b¢). Doporuceni se jiz

objevilo v poslednich ECCO guidelines z roku 2020 [74].

2.2 Riziko pooperacni rekurence

Znepokojivé je vysoké procento pooperacéni rekurence po stievnich resekcich u CD.
Endoskopicka rekurence vznikne zhruba u 70 % pacientti do 1 roku od operace a klinickou
rekurenci ma kolem 55-60 % pacientti za 5 let od operace [81,82,108-110]. Zajimavé je, Ze ani
diky novym medikament6znim moznostem se pfili§ pravdépodobnost klinické rekurence
nezmeénila a to konkrétné od roku 1990, kdy data publikoval Paul Rutgeerts [108] a téméf po
vice nez 30 letech, kdy velmi podobnéa data publikoval v roce 2020 Hammoudi et al. [110]
(pozndmka autora: prof. Paul Rutgeerts zemfel letos 12. zati 2020 ve véku 72 let. Diky jeho
studiim s vyznamnym dopadem do klinické praxe a jeho ,,nadCasovosti se stal jednim
Z nejvyznamngéjSich gastroenterologt a endoskopistl na poli IBD).

Neméné je také znepokojujici fakt, ze 30-50% pacientt vyzaduje dalsi resekci b&éhem
nasledujicich 5-10 let od priméarni operace [111-113].

Na rekurenci CD maji vliv 3 mozné sféry oblasti a to konkrétné faktory tykajici se samotného
pacienta (koufeni, muzské pohlavi), samotné choroby (penetrujici forma, perianalni postizeni)
a operacni technika (typ anastomozy, resekéni okraje).

Dle soucasnych dostupnych dat a meta-analyz byly ur¢eny rizikové faktory pro pooperaéni
rekurenci CD. Mezi tyto rizikové faktory patii pfedevsim koufeni, pfedchozi stfevni resekce
pro CD, penetrujici forma, periandlni postiZeni, absence profylaktické pooperacni 1écby a z

histologickych znaku zastiZzeni granulomu v resekatu a myentericka plexitida [73,114-116].

2.2.1 Typ anastomoézy a vliv mesenteria na pooperaéni rekurenci

Dle doporuéeni ECCO je v soucasnosti doporu¢ovana Siroka side-to-side anastomdza [73,74].
V porovnani send-to-end anastomézou bylo zaznamenano niz§i procento pooperacnich
komplikaci u side-to-side anastomoézy, rozdil v pooperacni rekurenci v anastomoéze ale
zaznamenan nebyl [117,118]. Zdiraznovana je vSak role Sirokého nasiti lumen anastomozy

jako faktoru prevence rekurence. [119].
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V roce 2011 byla poprvé piedstavend tzv. Kono anastoméza z japonského pracovisté v
Asahikaw¢ (ndzev podle japonského chirurga Toru Kona) [120]. Snahou bylo vymyslet takovy
typ anastomazy, u kterého by dochazelo k minimalni rekurenci CD a zarovet, aby byla zatizena
minimem poopera¢nich komplikaci [121].

Mozné lepsi vysledky této anastomoOzy jsou zalozeny na piedpokladu, Zze rekurence CD
v anastoméze vznika na mezenterické strané stfeva. Dalsi potencidlni vyhoda Kono
anastomozy je udavéana jeji konstrukce s dostate¢né Sirokym lumen (oproti klasické end-to-end
anastomoze).

Velmi ptiznivé vysledky publikoval Shimada et al. [122] v roce 2018. Po provedené resekci
s rekonstrukci pomoci Kono anastomézy u pacienti s CD dospé€lo béhem follow-upu (median
54 mésict) k nasledné chirurgické rekurenci pouze 3,4 % pacienti oproti 24,4 % u kterych byla
nasita end-to-end anastomaza.

Recentné publikovana randomizovana kontrolovana studie v tomto roce autory Luglio et al.
[123] zitalské Neapole potvrdila niz$i poopera¢ni rekurenci pii uziti techniky Kono
anastomézy a zaroven Kono anastoméza nebyla zatizena vy$$im rizikem pooperacnich

komplikaci v porovnani s konvenéni side-to-side anastomézou.

Mesenterium obsahujici tukové bunky, nervy, cévy, véetné lymfatického systému jsou zdrojem
¢etnych imunitnich reakci a mesenterium tak hraje roli v patogenezi a progresi CD. Je tak
predpoklad , Ze mezokolické excize u ileocekalni resekce by mohla sniZit imunitni odpovéd’ a
migraci fibroblastl do stény stieva a nasledné tak vést ke snizeni pooperaéni rekurence [113].
Coffey et al. [124] publikoval v roce 2018 optimisticka data, kdy provedeni mezokolické excize
snizilo vyznamn¢ nutnost reoperace pro pooperacni rekurenci CD oproti skuping pacienti, kde
byla provedena standardni ileocekalni resekce bez lymfadenektomie (konkrétné bylo
kumulativni riziko reoperace 2,9 % oproti 40 % ve skupin¢ bez lymfadenektomie, p = 0,003).
Nutno ale podotknout, Ze studie byla provedena na relativné malém souboru pacientd.

V soucasnosti probihaji dal§i randomizované kontrolovane studie, zda provedeni mezokolicke
excize u ileocekalni resekce u CD bude mit za nasledek snizeni pooperacni rekurence a zda

naopak nebude souviset s nartistem pooperacni morbidity [125].
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2.2.2 Mikroskopické znamky Crohnovy choroby v resekéni linii

linie u CD, neméla vliv na zvysené riziko rekurence nemoci pii provedené resekei stieva [126—
128]. Snaha je tedy o stfevo Setfici opera¢ni techniku a hranice resekce tenkého stieva by
nem¢la piesahovat hranici makroskopického postizeni [101].

Pozdéji se objevily prace, kde se ukazala souvislost mezi pozitivnim aktivnim resekéni okrajem
pti chirurgické stievni resekci pro CD a zvySenym vyskytem poopera¢nich komplikaci
(konkrétné s vy$s§im poctem septickych intraabdominalnich poopera¢nich komplikaci) [129].
Nasledovaly prace poukazujici, ze mikroskopicka aktivita v resekéni linii po stievni resekci by

nakonec mohla mit vliv na ¢asnou rekurenci v anastomoéze [130-132].

2.2.3 Vlastni prispévek k problematice

V nasi studii jsme se snazili zjistit, zda histologicka aktivita CD v resek¢nich okrajich po
ileocekalni resekci ovliviiuje ¢asnou endoskopickou recidivu.

Prospektivné jsme sledovali pacienty s CD, ktefi podstoupili ileocekalni resekci ha Chirurgické
klinice FN Brno v letech 2012 az 2018. Béhem operace byla resekéni linie zvolena vzdy
v makroskopické zdravé tkani. Resekaty stieva byly po operaci standardné histologicky
vySetieny, véetné obou resekénich okraju (resekéni okraji tenkého i tlustého stieva) na
ptitomnost mikroskopickych zndmek CD. Endoskopicka recidiva byla stanovena dle Rutgeerts
score béhem koloskopie 6 mésict po ileocekalni resekci. Na zakladé téchto dat jsme hodnotili,
zda histologické vysledky resekénich okraji koreluji s endoskopickou recidivou CD. Jako
sekundarni vystupy prace jsme hodnotili vliv znamych rizikovych faktorti a piedoperacni
terapie na endoskopickou recidivu CD.

Celkem jsme do studie zatadili 107 pacientt. Endoskopickou recidivu CD jsme zaznamenali
celkem u 23 pacientd (21,5 %) sSesti mésiénim odstupem po ileocekalni resekci.
Mikroskopické znamky CD v resekénich okrajich byly spojeny se signifikantné vyssi
endoskopickou recidivou v anastomdze (56,5 % oproti 4,8 %, p <0,001). Znazornéno na obr. 6.
Trvani nemoci od stanoveni diagnozy po operaci (p = 0,006) a délka resekovaného stieva (p =
0,019) byly signifikantné delsi u pacientt s prokazanou endoskopickou recidivou. Kouieni bylo
rovnéz rizikovym faktorem pro endoskopickou recidivu CD (p = 0,028).

Prokazali jsme tak, ze mikroskopické znamky CD v resekéni linii u ileocekalni resekce byly

vyznamné spojeny s vysSim rizikem ¢asné pooperacni endoskopickeé recidivy.
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Konecné vysledky nasi prace se podatilo publikovat jako original article v prestiznim Casopise
Journal of Crohn's and Colitis s nazvem ,,The influence of microscopic inflammation at
resection margins on early postoperative endoscopic recurrence after ileocaecal resection for
Crohn’s disease* (piiloha 18) [133].
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Obr. 6. Vliv histologického/mikroskopického zanétu CD v resekéni linie na endoskopickou
rekurenci. Pouzito z publikace Poredska et al. [133].

K podobnym vysledkim dosli i kolegové zjinych vyznamnych evropskych pracovist.
Wasmann et al. [134] z amsterdamské univerzity prokazali, ze aktivni resekéni okraj na tlustém
stievé souvisi s endoskopickou rekurenci CD. Riault et al. [135] z francouzského pracovisté
potvrdili, Ze pozitivni resekéni linie zvysuje také riziko klinické i chirurgické rekurence CD.
Prdce Hammoudiho et al. [136] z patizského pracovi§té prokazala, ze transmuralni zanét
Vv resekéni linii tenkého stieva zvySuje signifikantné jak endoskopickou, tak Klinickou rekurenci
CD.

Nase studie byla rovnéZz zahrnuta a citovana v nedavno publikované meta-analyze v prestiznim
casopise Clinical Gastroenterology and Hepatology. Tandon et al. [137] se ve své meta-analyze
zabyva histopatologickymi znaky zjistitelnymi z poopera¢niho resekatu, které by mély vliv na
rekurenci CD. Tato meta-analyza ukazala, Ze pozitivni resekéni okraje, myentericka plexitida a
granulomy v resekatu signifikantné zvysuji riziko poopera¢ni rekurence CD a potvrdila tak

vysledky nasi prace.
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Vysledky nasi prace byly také prezentovany na mezinarodnim kongrese (ESGE - European
society of gastrointestinal endoscopy) pod nazvem abstraktu ,,Endoscopic recurrence after
ileocaecal resection for Crohn’s disease relating to microscopic inflammation at resection
margins® (ptiloha 19) [138].

2.3 Genetika a Crohnova choroba

Jak jiz bylo nastinéno v Uvodu samotné prace prvnim z identifikovanych gentt majici roli
v patogenezi CD byl v roce 2001 gen NOD2/CARD15 (Nucleotide-binding oligomerization
domain 2/ Caspase recruitment domain 15) [5,6]. Jednad se mutaci zpUsobujici zamezeni
transkripce alfa granuli, hrajici stézejni roli ve slizni¢nich obrannych mechanismech a imunité
stieva [139,140]. Cely mechanismus je podrobné znazornén na obrazku 7 (upraveno dle Jensen
et al. [140]).
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=4 |nvazivni baktérie a-defensinu @ Granule a-defensinu >>< Mutace NOD2 transkripce

Obr. 7. Role genu NOD2 na slizniéni imunitu stfeva. Upraveno dle Jensen et al. [140],
vytvofeno ve spolupraci se Servisnim stfediskem pro e-learning, Fakulta informatiky
Masarykovy univerzity.
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V soucasnosti jiz ale bylo identifikovano vice nez 240 genetickych mutaci, které maji souvislost
se vznikem a vyvojem IBD [141-143]. CD tedy mtizeme zafadit do skupiny komplexnich
onemocnéni S polygenni dédi¢nosti. Na druhou stranu, vSak fada studii prokézala souvislost
mezi mutaci v genu NOD?2 a ilealnim postizenim u CD.

pribéhem CD [144,145]. Souvislost mezi agresivnim prubéhem CD a genem NOD2 se ukazala
predev§im u pacientt s CD diagnostikovanych v mladém véku, stendzujici ¢i penetrujici
formou a zvlasté¢ dominantnim postizenym ilea [146-148].

Vysledky dat z téchto zminénych studii jsme vyuzili pti koncipovani nasi studie S genem
NOD?2.

2.3.1 Vlastni pFispévek k problematice

Cilem studie bylo zjistit, zda u pacienti s CD lze vyuzit genetické vySetieni NOD2 k mozné
predikci chirurgické 1é¢by (k definovani agresivniho typu onemocnéni, pii kterém by pacient
mohl profitovat z ¢asné operace).

Do studie byli zafazeni pacienti, ktefi byli vySetfeni na gen NOD2 a podstoupili v letech 2010
az 2016 stievni resekci pro CD na Chirurgické klinice Fakultni nemocnice Brno. Kontrolni
skupinu tvofili pacienti s CD, kterym byla diagnostikovana CD nejméné 5 let pted genetickym
vySetfenim a nevyzadovali béhem tohoto obdobi Zadny chirurgicky zakrok. Druhou kontrolni
skupinou byli zdravi jedinci.

Celkem bylo do studie zatazeno 117 operovanych pacient s CD, dale 77 pacientd s CD, kteti
nebyli operovani a 30 zdravych subjektd. Skupina operovanych pacienta s CD méla
vyznamné vyssi distribuci alespon jedné genetické mutace na rozdil od neoperované skupiny.
U pacienti s alespon jednou genetickou mutaci bylo zjiSténo riziko nutnosti chirurgické 1écby
CD 1,96krat vyssi neZ u pacienti bez mutace (p = 0024). Pacienti se dvéma nebo vice mutacemi
byli obvykle operovani v mlad$im véku (vék 24 let; p = 0.005), v krat$i dobé od stanoveni
diagnozy (1 rok od diagnozy; p = 0.024) a kazdy pacient m¢l provedenou caste¢nou resekci ilea
(p =0.016).

U pacientti se dvéma nebo vice mutacemi byl pozorovan agresivnéjsi prib&éh onemocnéni, jak bylo
zminéno vyse (operace v mladsim veéku a v kratkém case od stanoveni diagnozy, resekce ilea u
kazdého pacienta). Pravé tato skupina pacienti by mohla mit benefit z konzervativni akcelerované
step-up 1é¢by nebo cCasné chirurgické 1é¢by (napf. u ileocekalni resekce). Tato prace byla
publikovana v ¢asopise International Journal of Colorectal Diseases pod nazvem ,,The role of the
NOD2/CARD15 gene in surgical treatment prediction in patients with Crohn's disease” (ptiloha 20)
[149].
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2.4 Mechanical bowel preparation

Ortogradni ptiprava stfeva (MBP - mechanical bowel preparation) pfed chirurgickou stfevni
resekci je v chirurgii dlouhodobé fesené a diskutované téma. Publikovana rozsahla meta-
analyza z roku 2019 v Annals of surgery od Rollinse et al. [150] poukazuje na vyhody pfi uziti
peroralni ATB profylaxe v prevenci poopera¢nich komplikaci v kolorektalni chirurgii.
Signifikantné nizs$i % pooperacnich komplikaci bylo dosazeno pii uziti MBP v kombinaci
s peroralni ATB profylaxi oproti pacientim s podanou pouze MBP. Nebyly nalezeny
signifikantni rozdily ve srovnani MBP s peroralnimi ATB a samotné peroralni ATB profylaxe.
MPB a souc¢asné podané peroralni ATB profylaxe.

V roce 2018 publikoval lesalniks et al. [151] své vysledky u pacientti S CD po stievni resekci.
Na obr. 8 je patrny vztah klesajici morbidity pii ¢astéjSim uziti MBP u pacientii pied stievni
resekci. Ve skupiné pacienti, ktefi podstoupili MPB pied operaci bylo zaznamenano
signifikantné niz$i vyskyt anastomotickych komplikaci v porovnani s pacienty, kteiti MPB
neuzili (12 % vs. 29,5 %; p < 0,001). Pti srovnani ¢isté ileocekélnich resekci s penetrujici
formou byly vysledky s MBP jesté lepsi (11 % vs. 36 %; p < 0,001).
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Obr. 8. Vyskyt anastomotickych komplikaci u pacientii s CD v zavislosti na podané ortogradni
piipravé. Pouzito z publikace lesalniks et al. [151].
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2.4.1 Vlastni pFispévek k problematice

Na zakladé vySe popsanych praci a vysledkt jsme s Dr. lesalniksem (chirurgickd klinika,
Mnichov) zacali spolupracovat na navazujici prospektivni studii v ramci mezinarodni
spoluprace s Mnichovskou nemocnici a univerzitou.

V roce 2020 na mezinarodnim kongrese ECCO ve Vidni jsme jiz prezentovali naSe prvni
vysledky této prospektivni bicentrické studie (Mnichov, Brno). V abstraktu s nazvem
,Increased risk of anastomotic leak in Crohn’s disease patients unable to complete preoperative
mechanical bowel preparation” (pfiloha 21) [152] jsme prezentovali pilotni vysledky studie,
zabyvajici se zda nekompletni MBP (pacient nevypije pifed operaci kompletné 2 litry
vyprazdnovaciho roztoku - polyethylenglykol) ma vliv na vys$i incidenci anastomotickych
leaktl po ileocekalni resekci, ve srovnéni s pacienty, ktefi pfedoperaéné vypiji kompletné 2 litry
roztoku. 28 % pacientit MBP nedokoncilo, a to z duvodu nauzei, zvraceni nebo bolesti biicha.
Soucasné byla v§em pacientim podana piedoperaéné peroralni ATB profylaxe. Nekompletni
predoperacni uziti 2 litrGi vyprazdiovaciho roztoku pted ileocekalni resekci se zda byt jako
faktor zvysujici riziko anastomotického leaku. Konkrétn€ riziko anastomotického leaku bylo
signifikantné vys$si u pacientl, co nedokoncili MBP (9 %), oproti pacientim, ktefi kompletné
MPB dokon¢ili (0 %), p = 0,004. Definitivni vysledky studie planujeme publikovat v roce 2021-
2022.
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2.5 Kvalita Zivota u pacientii s Crohnovou chorobou

CD jako chronické zanétlivé onemocnéni vyznamné ovlivituje kvalitu Zivota (QoL — quality of
life) u téchto pacientd.

Mezi klasické symptomy zhorSujici QoL u pacienti s CD patii bolesti bficha, ¢asté stolice s krvi
¢i hlenem, ztrata hmotnosti, extraintestinalni manifestace nebo nutnost dlouhodobého uzivani
farmakoterapie [153].

Populacni studie ukazaly zhorSenou QoL ve srovnani se zdravou populaci, zvlasté pro
chronickou povahu onemocnéni, nepiedvidatelnost akutniho relapsu onemocnéni,
primodiagndzy onemocnéni v mladém véku, atd [153-155]. Ukazalo se, ze nejvyznamnéj$im
faktorem ovlivitujicim QoL u pacientt s IBD je aktivita onemocnéni [156-160]. U pacientt

s navozenou dlouhodobou remisi, se ukazal trend ke srovnatelné QoL se zdravou kohortou.

2.5.1 Vlastni pFispévek k problematice

Cilem nasi studie bylo stanovit, jaky vliv ma chirurgicka 1é¢ba na QoL u pacienti s CD a
zaroven se pokusit urcit faktory, které ovlivituji poopera¢ni QoL. V obdobi mezi lety 2010 az
2016 byla porovnavana QoL pied operaci a v poopera¢nim obdobi u pacientt, ktefi podstoupili
na Chirurgické Kklinice FN Brno stievni resekci z indikace CD. Pacienti vypliiovali
standardizovany dotaznik k méteni QoL QLQ-CR29 v ptedoperacnim obdobi a znovu po
operaci s odstupem 2 mésict. Kontrolni skupinu piedstavovali pacienti s CD, kteti byli v remisi
onemocnéni a nepodstoupili chirurgickou 1é¢bu (resekcei stieva). Druhou kontrolni skupinou
byla zcela zdrava kohorta osob. Do studie bylo celkem zahrnuto 132 operovanych pacientti pro
CD (resekce stieva), 83 pacienti s CD bez nutnosti operace (remise) a 104 zdravych jedincu.
Pooperacéni zlepseni QoL bylo zjisténo celkem u 104 operovanych pacienti (78,8 %), u 2
pacientil nebyla zaznamenana zadna zména v QoL (1,5 %) a u 26 pacientt (19,7 %) bylo
zjisténo zhorSeni pooperacni QoL. Vysledky byly statisticky signifikantné vyznamné (p <
0,001). Graficka distribuce celkové QoL u vSech pozorovanych skupin je zobrazena na obr. 9.
Prokdzali jsme signifikantni zlepSeni celkové QoL po stfevni resekci u pacienti s CD v
méfeném intervalu 2 mésicu od operace a muzské pohlavi bylo vyhodnoceno jako jediny
statisticky vyznamny faktor zlepsujici poopera¢ni QoL.

Prvni pfedbézné vysledky jsme publikovali v roce 2016 pod nazvem ,,Quality of life after bowel
resection for Crohn's disease - first results (ptiloha 22) [161] a finalni vysledky nakonec v roce
2018 s nazvem ,,Impact of surgery on quality of life in Crohn’s disease patients: final results of
Czech cohort* (ptiloha 23) [162].
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NasSe vysledky se tak shodovaly S ostatnimi zahrani¢nimi publikacemi [157,163-166], kdy

stézejni pro QoL je u pacient s CD navozeni remise (at’ konzervativni ¢i chirurgickou 1écbou).
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Obr. 9. Graficka distribuce celkové QoL u vSech pozorovanych skupin (operovani pacienti pro
CD, neoperovani pacienti s CD a zdrava kohorta). Pouzito z publikace Kunovsky et al. [162].
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3. Experimentalni ¢ast

3.1 Konfokalni laserova mikroskopie

Konfokalni laserovd mikroskopie (confocal laser endomicroscopy - CLE) je na Chirurgicke
klinice FN Brno vyuzivédna jiz od roku 2015. V této experimentélni ¢asti bude pojednano o
ziskanych zkuSenostech s CLE a jejiho mozného vyuziti v klinické praxi.

Samotny princip CLE byl poprvé popsadn americkym matematikem a védcem Marvinem L.
Minskym v roce 1957. Princip fungovéani CLE je znazornén na obrazku 10 (upraveno dle Plaska
[167], Kubinové [168], Rouse [169] a webovych stranek www.laser2000.co.uk [170]).

detektor
(fotonasobic)

!

‘ ‘ 2. konfokalni clonka

L laser
rozdélovac paprsku A ] (svételny zdroj)
1. konfokalni clonka
R
< objekiv__—
---------- v - -+ - ... mimorovinu ostrosti (nezaostrené paprsky)

:rovina ostrosti (zaostfené paprsky)
-------------------- mimo rovinu ostrosti (nezaostrené paprsky)

obr 10. Schema fungovani konfokalniho laserového mikroskopu. Upraveno dle Plaska [167],
Kubinové [168], Rouse [169] a webovych stranek www.laser2000.co.uk [170], vytvoieno ve
spolupréci se Servisnim stfediskem pro e-learning, Fakulta informatiky Masarykovy
univerzity).
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V roce 2006 firma Manua Kea Technologies uvedla na trh systém Cellvizio®, ktery se sklada
z pracovni véze s monitorem a specialn¢ upravené sondy, jejiz vyuziti bylo primarné zaméfeno
na endoskopické vysSetieni, ale uplatnéni naslo i v chirurgii. Obr. 11a a 11b znazoriuje pouziti
CLE béhem gastroskopie a pozici endoskopické véze Fujifilm® a pracovni véze Cellvizio®

(pouzito z publikace Kunovsky et al. [175]).

Obr. 11a a 11b. CLE (systém Cellvizio®) pti gastroskopickém vysetfeni. (pouzito z publikace
Kunovsky et al. [175]).
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Na obr. 12 jsou schematicky zachyceny hlavni rozdily klasického histologického vysetfeni

oproti CLE (Cellvizio®) (upraveno dle www.cellvizio. net [171]).

Cellvizio® /. Histologie

V' Mikroskopicky obraz / v Mikroskopicky obraz

v Horizontalni fez v Vertikalni fez

Vv Zobrazeniv redlném ¢ase X Vyhodnoceni obrazu odloZené

v Endoskopista/Chirurg nebo Patolog X Patolog

Obraz Cellvizio®
- tenké stfevo

Obraz Cellvizio®
- tlusté strevo - tlusté strevo

Obr. 12. Hlavni rozdily klasického histologického vysetieni oproti CLE (Cellvizio®).
Upraveno dle www.cellvizio. net [171], vytvotfeno ve spolupraci se Servisnim stiediskem pro
e-learning, Fakulta informatiky Masarykovy univerzity).

3.1.1 Vlastni piispévek k problematice

Jak zminéno vyse, je CLE na Chirurgické klinice FN Brno pouzivana jiz od roku 2015. Prvni
nase vysledky jsme prezentovali na mezindrodnim kongrese v Berliné¢ (EPC - European
pancreatic club) v oblasti chirurgie pankreatu v roce 2017. V abstraktu ,,Intraoperative use of
confocal laser microscope (CLM) in pancreas surgery* (pfiloha 24) [172] jsme prezentovali
nase prvni zkuSenosti a vyuziti CLE pfi resekci pankreatu pro karcinom, kdy jsme CLE
vyuzivali k peroperaénimu uréovani pozitivni/negativni resekéni linie na pankreatu a Zlu¢ovych
cestach.

V roce 2017 jsme publikovali ptehledovy ¢lanek v klinické onkologii s nazvem ,,Konfokalni
laserova mikroskopie v diagnostice onkologickych onemocnéni gastrointestinalniho traktu*
(ptiloha 25) [173]. V této praci systematicky rozebirame moznosti jak endoskopického vyuziti
CLE, tak vyuziti CLE peroperac¢niho. V endoskopii je CLE vyuzivana jako experimentalni
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metoda pii diagnostice a dispenzarizaci Barrettova jicnu, cystickych 1€zi pankreatu,
diferencialni diagnostice indeterminovanych zlucovych stenéz a 1ézi tlustého stieva. Pravé
velmi slibné se CLE jevi v diferencialni diagnostice cystickych 1ézi pankreatu. V této
problematice se hojné zaslouzil francouzsky gastroenterolog a endoskopista Bertrand Napoleon
z Lyonu, jehoZ pracovisté jsem mél moznost navstivit formou kratkodobé staze v roce 2018.
Napoleon et al. [174] ve svych poslednich vysledcich publikovali velmi povzbudivéa data, kdy
CLE dosahovala v diferencialni diagnostice cystickych pankreatickych 1ézi srovnatelnych
vysledku s klasickou endoskopickou ultrasonografii s biopsii.

Nedéavno jsme publikovali pilotni vysledky vyuziti CLE u onemocnéni jicnu. Jedna se o
puvodni praci s nazvem ,,Confocal laser endomicroscopy in the diagnostics of esophageal
diseases: a pilot study“ (piiloha 26) [175]. V ¢lanku pojednavame o naSich prvnich
zkusenostech a mozném vyuziti CLE u diagn6z adenokarcinomu jicnu, Barrettova jicnu,
refluxni ezofagitidy a zdravé kohorty pacientli. Cilem studie bylo ziskat zakladni obrazy CLE
k tétmto jednotlivym diagn6zd&m. Obrazy z CLE byly poté porovndvany s klasickym
histopatologickym obrazem a vyhodnoceny ve spolupraci s patologem. Spravna diagndza byla
endoskopistou stanovena pomoci CLE (real-time) celkemu 11 ze 14 vySetienych pacientt (78,6
%). CLE se tak zda byt novou slibnou metodou, a to predevsim k surveillance Barrettova jicnu
a detekci ¢asnych neoplastickych 1ézi jicnu. Nutné jsou ale dalsi studie na vétSich souborech

pacientql.

3.2 Konfokalni laserova mikroskopie u pacientii s IBD

CLE se také snazi najit uplatnéni u pacientd s IBD. Jsou publikované studie zabyvajici se
diferencialni diagnostikou CD a UC pomoci CLE [176,177], dale jsou prace vénujici se CLE a
jejiho mozného vyuziti v predikci vyvoje IBD (udrzeni remise ¢i Casny relaps) [178-181] nebo
predikci odpovédi na biologickou terapii [182,183]. Potencial m&d CLE rovnéz ve screeningu

kolorektalni neoplazie u pacientd s IBD [184-186].

3.2.1 Vlastni piispévek k problematice

Na zaklad¢ nasich publikovanych dat o zvysené casné rekurenci CD pii mikroskopickém zanétu
vresekéni linii u ileocekdlni resekce (pojednano vyse) [133], jsme se Vvnasi zatim
nepublikované studii snaZzili urcit, zda je moZné peroperativné pomoci CLE urcit
mikroskopicky aktivni zanét ptimo v resekéni linii a odhalit tak potencidlné ¢asnou rekurenci

nemoci.
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Metodika:

Mezi lety 2016 az 2020 byla peroperac¢ni CLE provedena u 36 pacientt. Do studie byli zatazeni
pouze pacienti podstupujici ileocekalni resekci u CD. Jiné operacni vykony pro CD nebyly do
studie zatazeny.

K hodnoceni konvenénich stievnich resekatt v barveni pomoci hematoxylin-eosinu nasimi
histopatology zabyvajicimi se IBD bylo vyuzito standardnich hodnoticich schémat dle Magro
et al. [187] a Feakins et al. [188]. Pii klasickém histopatologickém vyhodnoceni resekatt tak

byly stézejni tyto mikroskopické zndmky a parametry znazornéné v tabulce 1.

Tabulka 1. Mikroskopické (histologické) znamky CD (upraveno dle Magro et al. [187] a
Feakins et al. [188]).

Distorze architektoniky krypt

Transmuralni zanét s lymfoidnimi agregaty a bazalni plazmocytdzou

Zanétliva aktivita (pritomnost neutrofill)

Epiteloidni granulomy

Ulcerace, eroze

Fibréza

K hodnoceni vySetieni CLE byly nastudovany doposud publikované studie zabyvajici se CLE
a IBD. Nasledn¢ s nasimi patology vénujicimi se IBD byly vytvoteny parametry k hodnoceni
peropera¢niho vySetieni CLE. Vychazeli jsme piedevsim z praci Kiesslicha et al. [189] (Watson
grade) a prace Neumanna et al. [190]. Tyto parametry byly dale jesté rozsifeny o nové studie
vénujici se CLE a CD [177-179,191,192]. Hodnocené parametry jsou uvedeny v tabulce 2.

Tabulka 2. Hodnocené parametry u CLE (upraveno dle Kiesslicha et al. [189] a Neumanna et
al. [190]).

1. Funk¢ni defekty — ztrata bariérové funkce (Unik fluoresceinu)

2. StrukturdIni defekty — ztrata bariérové funkce (pfitomnost mikroerozi)

3. Charakter cév (zvySeny pocet cév nebo zvétSené lumen cévy, nepravidelny pribéh cév)
4. Krypty tlustého stieva (tvar a pravidelnost krypt, tvar lumen v kryptach, vzdalenost mezi
jednotlivymi kryptami)

5. Pravidelnost klkli tenkého stfeva (tvar, mikroeroze, inik fluoresceinu)

6. Lamina propria — infiltrace zanétlivymi buiikami (bez pfitomnosti zanétlivé celulizace,
lehce zvySena ¢i vyrazna zanétliva celulizace)
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Béhem ileocekalni resekce byly standardné vytyCeny resekéni linie v makroskopicky zdravé
tkani. Pred pferusenim arteria ileocolica a stfeva, bylo podano barvivo fluorescein. Nasledné
samotné CLE bylo provedeno na resekatu stieva. Znazornéno na obr. 13a a 13b. Zaznamy
vysetieni CLE byly pofizeny ze serOzy stieva i ze strany mukozy, a to v misté centralniho
zanétlivého postizeni infiltratu CD, resek¢ni linii na tlustém stievé a resekéni linii na tenkém

sttevé. Mista vySetfeni CLE byla pro histopatology zaznacena stehem.

Obr. 13a. Provedeni CLE (systém Cellvizio®) na resekatu terminalniho ilea u CD.
Obr. 13b. Detail na zavedeni sondy CLE do lumen stfeva k vySetfeni mukozy.
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Finalné byly poté srovnavany zaznamy z CLE a mikroskopické snimky z konvenéni
histopatologie v barveni hematoxylin-eosinem a byla provedena statisticka analyza. P¥ehledné
srovnani obrazi klasické histologie a CLE je zobrazeno na nésledujicich snimcich.

Na obr. 14a zobrazeni z CLE u negativni resek¢ni linie tlustého stieva. Na obr. 14b poté korelat

v klasickém histologickém obraze barveni hematoxilyn-eozin.

Cellvizio'

_ _ Tk I~
Obr. 14a (CLE). Zcela pravidelna krypta sliznice tlustého stieva, bez vaskularizace okoli ¢i

zanétlivé celulizace. 14b (histologie). Pravidelné krypty tlustého stfeva, bez znamek distorze
architektoniky, lamina propria ptimétené zanétlivé celulizovana.

LN -

Na obr. 15a zobrazeni z CLE u negativni resekéni linie tenkého stfeva. Na obr. 15b korelat

v klasickém histologickém obraze barveni hematoxylin-eosin.

Cellvizio

e

Obr. 15a (CLE). Pravidelné a zachovalé klky tenkého stieva s dobfe patrnymi enterocyty.
15b (histologie). Pravidelné klky tenkého stieva, lamina propria pfimétené celulizovana.
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Na obr. 16a CLE u pozitivni resekéni linie tlustého stfeva. Na obr. 16b korelat v klasickém

histologickém obraze barveni hematoxylin-eosin.

Cellvizio

Obr. 16a (CLE). Vyrazna asymetrie krypty tlustého stieva (zelena Sipka), ¢etné a chaoticky
probihajici cévy (Cervené Sipky). 16b (histologie). Sliznice tlustého stieva fokalné erodovana,
krypty jsou s naznacenou poruchou architektoniky, lamina propria je piekrvena a obsahuje
zvySenou lymfoplazmocytarni celulizaci.

Na obr. 17a CLE u pozitivni resekéni linie tenkého stieva. Na obr. 17b korelat v klasickém

histologickém obraze barveni hematoxylin-eosin.

Cellvizio®

Obr. 17a (CLE). Nepravidelné uspotadani stievnich klku s $ir§imi rozestupy mezi enterocyty
(epithelial gaps) a unik fluoresceinu (Gervené Sipky). 17b (histologie). Klky tenkého stieva
nepravidelné stavby, pfitomny jsou viceCetné mikroeroze, lamina propria je piekrvena,
obsahuje zvySenou lymfoplazmocytazni celulizaci.
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Na obr. 18a zobrazeni z CLE u pozitivni resek¢ni linie tenkého stieva. Na obr. 18b poté korelat

v klasickém histologickém obraze barveni hematoxylin-eosin.

4 »

-y

-
-

Cellvizio®
? TR he,

Obr. 18a (CLE). Masivni zanétliva celulizace, preruseny prubéh enterocytt, tnik fluoresceinu.
18b (histologie). Sliznice tenkého stieva s poruchou architektoniky klkd, piitomna je eroze,
lamina propria obsahuje zvySené mnozstvi lymfoplazmocytarni celulizace s ptimési neutrofild.

Na obr. 19a zobrazeni CLE se zndmkami zanétlivého postizeni CD terminalniho ilea. Na obr.
19b korelat v klasickém histologickém obraze barveni hematoxylin-eosin.

Cellvizio

Obr. 19a (CLE). Patrna zanétliva celulizace, ¢etné chaoticky probihajici cévy.
19b (histologie). Spodina ulcerace s patrnou intenzivni lymfoplazmocytarni celulizaci a
tvorbou granula¢ni tkang.
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Metodika statistického hodnoceni:

Pro sumarizaci sledovanych spojitych (kvantitativnich) parametri u pacientti CD po ileocekalni
resekci byla pouzita zakladni popisna statistika, tedy primér, smérodatna odchylka (standard
deviation - SD), median, minimum a maximum. Kategorialni (kvalitativni) parametry byly
sumarizovany pomoci absolutnich a relativnich Cetnosti.

Pro zhodnoceni vztahu mezi urcenim pozitivity resekénich linii tlustého a tenkého stfeva
pomoci Kklasického histologického vysetieni (standardni metoda) a pomoci CLE Cellvizio®
(experimentalni metoda) byly pouzity zékladni ukazatele spravnosti diagnostickych testi —
senzitivita (schopnost experimentalni metody urcit pozitivitu resek¢ni linie), specificita
(schopnost experimentalni metody urcit negativitu resekéni linie) a celkova spravnost (celkova
schopnost rozpoznani pozitivity a negativity resekcni linie pomoci experimentalni metody)
véetné 95% intervalu spolehlivosti (IS). Pro srovnani pravdépodobnosti vyskytu pozitivity a
negativity resekcnich linii mezi jednotlivymi vySetfovacimi metodami byl pouzit McNemariv
test (test hypotézy o symetrii). Vyznaceny jsou p-hodnoty statisticky vyznamné na hladiné

vyznamnosti 5 %.

Predbézné zatim nepublikované vysledky:

Celkem bylo vysetieni pomoci CLE provedeno u 36 pacientti po ileocekalni resekci pro CD.
Z celkovych 36 pacienti bylo 20 (55,6 %) muzt, primérny vek pacientl pii stanoveni diagnozy
byl 32 let (median 27 let), prumérna doba trvani od stanoveni diagn6zy do operace byla 4,6 let
(median 2 roky). VétSina pacienti méla lokalizované onemocnéni pouze v ileu (63,9 %), a
tietina méla lokalizaci Vv ileu i kolon. Chovéani (behaviour) CD bylo nejcastéji penetrujici
(44,4 %) nebo stendzujici (41,7 %), u 8 pacienti (22,2 %) se vyskytovalo perianalni postizeni.
Vsichni pacienti byli pfed operaci 1éCeni, nejcastéji 5-ASA (47,2 %) a/nebo antibiotiky
(41,7 %). Vice pacientit podstoupilo laparoskopickou nez otevienou operaci (61,1 % Vvs.
38,9 %), u vsech pacientli byla provedena anastomo6za S-t-S. Zakladni charakteristika pacientti

je uvedena v tabulce 3.
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Tabulka 3. Zakladni popisna statistika pacientti s CD (n = 36).

Charakteristika Kategorie n %
Pohlavi Muzi 20 55,6 %
Zeny 16 44,4 %
0,
Vekovi katcgorie pi a0 et (A7) 2% 661 %
stanoveni diagnozy Nad 40 let (A3) 10 27,8 %
L okalizace lleum (L1) 23 63,9 %
lleum + kolon (L3) 13 36,1 %
Zanétlivy (B1) 5 13,9 %
Chovani choroby (behaviour)  Stendzujici (B2) 15 41,7 %
Penetrujici (B3) 16 44,4 %
Perianalni postiZeni Ne 28 [7.8%
Ano 8 22,2 %
Nekuiak 19 52,8 %
Koufeni cigaret Byvaly kuiak 8 22,2 %
Kufak 9 25,0 %
Rodinny vyskyt CD Eﬁo 342 ??2 EQ
Zadna 0 0,0 %
5-ASA 17 47,2 %
Lokalni GCS 9 25,0 %
Terapie < 12 tydni pied Systémové GCS 4 11,1%
operaci AZA 11 30,6 %
MTX 0 0,0%
Anti-TNF 4 11,1 %
Antibiotika 15 41,7 %
Operaéni pristu Oteviené . 14 38,9 %
P P P Laparoskopicky 22 61,1 %
Anastomdza E-tE 0 0,0%
S-t-S 36 100,0 %
Primér (SD) Median (min—
max)
VEK pii stanoveni diagnozy
(roky) 32 (16) 27 (12-76)
Trvéani choroby od stanoveni 46 (5,7) 2 (0-27)

diagnozy do operace (roky)

GCS (glucocorticosteroids) — kortikosteroidy, AZA (azathioprine) — azathioprin, MTX
(methotrexate) — metotrexat, TNF (tumor necrosis factor) - tumor nekrotizujici faktor, E-t-E -

end to end, S-t-S - side to side
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U vSech pacientt byl centralni zanétlivy infiltrat pozitivni jak dle klasickeho histologického

vySetieni, tak dle CLE. Dle histologického vySetieni byla u vétSiny pacientt (72,2 %) negativni

resekéni linie tlustého i tenkého stieva, u 3 pacientti (8,3 %) byla pozitivni pouze resekéni linie

tlustého stfeva, u 4 pacientii (11,1 %) byla pozitivni pouze resekéni linie tenkého stfeva a u

3 pacientl (8,3 %) byly pozitivni ob¢ resekéni linie. Dle CLE byla negativni resekéni linie

tlustého 1 tenkého streva u 69,4 % pacientt, u 3 pacientt (8,3 %) byla pozitivni pouze resekéni

linie tlustého stfeva, u 5 pacientt (13,9 %) byla pozitivni pouze resekéni linie tenkého stieva a

u 3 pacientt (8,3 %) byly pozitivni obé resekéni linie. V tabulce 4 je pak uvedena zékladni

sumarizace pozitivity resekénich linii z pohledu histologie a CLE.

Tabulka 4. Pozitivita resekénich linii u pacienti s CD po ileocekalni resekci (n = 36).

Pozitivita resekénich linii dle histologie n %
Centralni Negativni 0 0,0 %
zanétlivy Pozitivni 36 100,0 %
infiltrat
. Negativni 30 83,3 %
Tlusté stfevo b iivni 6 16.7 %
. Negativni 29 80,6 %
Tenkeé strevo b iivni 7 19,4 %
Pouze centralni infiltrat 26 72,2 %
Pozitivita Centr. inf. + tlusté stievo 3 8,3 %
celkové Centr. inf. + tenké stievo 4 11,1%
Centr. inf, + tlusté stievo + tenké stfevo 3 8,3%
Pozitivita resekénich linii dle CLE n %
Centralni Negativni 0 0,0 %
zanétlivy Pozitivni 36 100,0 %
infiltrat
. Negativni 30 83,3 %
Tlusté stfevo b isini 6 16.7 %
. Negativni 28 77,8 %
Tenkéstfevo o tivni 8 222 %
Pouze centralni infiltrat 25 69,4 %
Pozitivita Centr. inf. + tlusté stievo 3 8,3 %
celkové Centr. inf. + tenké stievo 5 13,9%
Centr. inf. + tlusté stievo + tenké stfevo 3 8,3%
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Vysledky ukazuji, ze CLE ma niz8i schopnost urcit pacienty s pozitivni resek¢ni linii tlustého
stfeva (senzitivita 66,7 %) nez ur€it pacienty s pozitivni resek¢ni linii tenkého stfeva (senzitivita
85,7 %). Nicmén¢ piedevsim kvuli nizkému celkovému poctu pacientt zahrnutych do analyzy
(n = 36) a relativné nizkému poctu pacientti s pozitivnimi resek¢nimi liniemi (dle histologie 6,
resp. 7 pacientil) jsou 95% intervaly spolehlivosti zvlast’ pro odhad senzitivity experimentalni
metody velmi Siroké. To znamend, Ze odhady maji nizkou presnost. Neprokézal se statisticky
vyznamny rozdil v pozitivité resek¢nich linii mezi jednotlivymi vySetfovacimi metodami, coz
muze znacit dobrou shodu mezi ur€enim pozitivity resekénich linii mezi obéma metodami, ale
rovnéz to muze byt zpiisobeno i jen relativné nizkym poc¢tem pacientl zahrnutych do analyzy.
V ptipadé¢ tlustého stieva (tabulka 5) urcily obé metody pozitivitu resekéni linie u 6 pacientd,
z ¢ehoz u 4 pacienti byl vysledek shodny. V piipadé tenkého stfeva (tabulka 6) bylo dle
histologie 7 pacientd s pozitivni resek¢ni linii a dle CLE 8 pacientil, shoda v pozitivné resekéni
linie nastala u 6 pacientti. Tabulky 5 a 6 ukazuji vztah mezi uréenim pozitivity resekénich linii

tlustého a tenkého stieva dle histologie (standardni metoda) a dle CLE (experiment&lni metoda).

Tabulka 5. Pozitivita resek¢nich linii tlustého stieva dle histologie a dle CLE u pacientti s CD — pocet
(%) pacientll, srovnani pomoci McNemarova testu a zakladni ukazatele diagnostickych testl (n = 36).

Histologie (standardni metoda)
. . Negativni Pozitivni
CLE (experimentalni metoda) resekéni linie resekéni linie Celkem
tlustého stfeva tlustého streva
Negativni resek¢ni linie tlustého stieva 28 (77,8 %) 2 (5,6 %) 30 (83,3 %)
Pozitivni resekéni linie tlustého stieva 2 (5,6 %) 4 (11,1 %) 6 (16,7 %)
Celkem 30 (83,3 %) 6 (16,7 %) 36 (100,0 %)
p-hodnota McNemarova testu: 1,000

Senzitivita (%, 95% 1S):
Specificita (%, 95% IS):
Celkova spravnost (%, 95% 1S):

66,7 % (22,3-95,7 %)
93,3 % (77,9-99,2 %)
88,9 % (73,9-96,9 %)

Tabulka 6. Pozitivita resek¢nich linii tenkého stieva dle histologie a dle CLE u pacientti s CD — pocet
(%) pacienttl, srovnani pomoci McNemarova testu a zakladni ukazatele diagnostickych testd (n = 36).

Histologie (standardni metoda)
. . Negativni Pozitivni
CLE (experimentalni metoda) resekéni linie resekéni linie Celkem
tenkého stfeva tenkého stieva
Negativni resek¢ni linie tenkého stieva 27 (75,0 %) 1 (2,8 %) 28 (77,8 %)
Pozitivni resekéni linie tenkého stfeva 2 (5,6 %) 6 (16,7 %) 8 (22,2 %)
Celkem 29 (80,6 %) 7 (19,4 %) 36 (100,0 %)
p-hodnota McNemarova testu: 1,000

Senzitivita (%, 95% IS):
Specificita (%, 95% IS):
Celkova spravnost (%, 95% 1S):

85,7 % (42,1-99,6 %)
93,1 % (77,2-99,2 %)
91,7 % (77,5-98,3 %)

42



Zavér:

Dle nasich pfedbéznych vysledku této pilotni studie se zda, ze by peropera¢ni CLE mohla byt
vyuzitelnd k peroperaénimu vyhodnoceni mikroskopického zanétu CD v resekéni linii.

CLE dosahovalo vyss§i schopnosti ur€it pozitivni resekéni linii na tenkém stfevu (senzitivita
85,7 %) v porovnani urCovani pozitivni resekéni linie tlustého stieva (senzitivita 66,7 %).
Nutno vSak zdlraznit, ze tyto vysledky mohou byt méné pfesné¢ diky menSimu souboru
pacienti.

V soucasnosti jesté dopliiujeme a dokoncujeme detailné;jsi analyzu nami provedenych zaznamut
z CLE a jejich korelata s klasickymi histologickymi obrazy. Nasledovat bude finalni statistické
vyhodnoceni. Dalsi studie a vyhodnoceni dat na vét§im souboru pacienti vSak jesté budou

potieba.
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4. Zavér a shrnuti habilita¢ni prace:

CD patii mezi chronicka zanétliva onemocnéni stfev. Dle soucasnych populaénich studii je
nejvyssi incidence CD ve vyspélych statech svéta a prevalence neustale narsta. Na druhou
stranu jsou ale stale objevovany nove diagnostické, prediktivni (miRNA, atd.) a 1é¢ebné metody

k udrzeni dlouhodobé remise (jak konzervativni, tak chirurgické 1é¢by).

V diferencialni diagnostice je nutné myslet i na celou fadu jinych onemocnéni traviciho traktu
(celiakie, nahla piihoda bfisni, atd., ale i raritni onemocnéni jako napt. MNGIE) nebo také

moznou koincidenci s CD (autoimunitni pankreatitida, familiarni adenomatozni polypdza).

V ptipadé¢ chirurgického feseni je u pacientu s IBD preferovan miniinvazivni ptistup. Vyhody
spocivaji predevsim v Casné rekonvalescenci, nizsi pooperaéni morbidité a dosazeni lepsiho
kosmetického efektu.

U pacientt se zanétlivou ileocekalni formou CD, po selhani konvenéni 1écby, se jevi Casna
laparoskopicka ileocekalni resekce jako vhodna alternativa 1é¢bé Infliximabem (dokonce se

tedy ukazuje, ze Casné chirurgicka 1écba piinasi urcité benefity oproti biologické 1é¢bé).

Kombinace peroralni ATB profylaxe s ptedoperaéni MBP se zda byt idealni ptedoperaéni

ptiprava pied stfevni resekci u pacienti s CD k dosazeni minimalni poopera¢ni morbidity.

U pacientli se dvéma nebo vice mutacemi vV genu NOD2 byl pozorovan agresivnéj$i pribéh
onemocnéni (operace v mlad$im véku a v kratkém ¢ase od stanoveni diagndzy, a navic resekce
ilea byla provedena u vSech pacienti). Pravé tato skupina pacienti by mohla mit benefit
z konzervativni akcelerované step-up 1é¢by nebo ¢asné chirurgické 1é€by (napt. u ileocekalni

resekce).

Prokazali jsme, Ze chirurgicky navozend remise u pacienti s CD, zvySuje pooperacni QoL.

Stézejni pro QoL je vsak udrzeni dlouhodobé poopera¢ni remise.

Pozitivni mikroskopicka zanétliva aktivita CD v resek¢ndi linii u ileocekalni resekce ma vliv na
¢asnou rekurenci onemocnéni vV anastomoéze. Nase vysledky potvrdila i nedavno publikovana
meta-analyza zahrnujici nasi praci.

Peropera¢ni CLE by mohla byt ndpomocnd pii uréovéani resekcni linie a snizit tak ¢asnou

rekurenci CD v anastomoze. Dalsi studie s CLE na vétSich souborech pacientd jsou ale nutné.
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6. Seznam zkratek

CD (Crohn's disease) - Crohnova choroba

IBD (inflammatory bowel disease) - idiopatické stfevni zanéty

UC (ulcerative colitis) - ulcerdzni kolitida

NOD2/CARD15 - Nucleotide-binding oligomerization domain 2/ Caspase recruitment
domain 15

ECCO - European Crohn’s and Colitis Organisation

mMIiRNA - microRNA

JAMA - Journal of the American Medical Association

MNGIE (Mitochondrial neurogastrointestinal encephalomyopathy) - mitochondrialni
neurogastrointestinalni encefalomyopatie

AIP - Autoimunitni pankreatitida

5-ASA - 5-aminosalicylaty

MBP (mechanical bowel preparation) - ortogradni ptiprava stieva

QoL (quality of life) - kvalita zivota

CLE (confocal laser endomicroscopy) - konfokalni laserova mikroskopie
SD (standard deviation) - smérodatna odchylka

GCS (glucocorticosteroids) - kortikosteroidy

AZA (azathioprine) - azathioprin

MTX (methotrexate) - metotrexat

TNF (tumor necrosis factor) - tumor nekrotizujici faktor

E-t-E - end to end

S-t-S - side to side
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zanétlivé celulizace.
14b. (histologie). Pravidelné krypty tlustého stieva, bez znamek distorze architektoniky,
lamina propria pfiméfené zanétliveé celulizovana.
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Obr. 17b. (histologie). Klky tenkého stieva nepravidelné stavby, pfitomny jsou viceCetné
mikroeroze, lamina propria je prekrvena, obsahuje zvySenou lymfoplazmocytazni
celulizaci.

Obr. 18a. (CLE). Masivni zanétliva celulizace, pferuseny prub¢h enterocytt, tnik fluoresceinu.

Obr. 18b. (histologie). Sliznice tenkého stieva s poruchou architektoniky klku, piitomna je
eroze, lamina propria obsahuje zvySené mnozstvi lymfoplazmocytarni celulizace s
pfimési neutrofilt.

Obr. 19a. (CLE). Patrna zanétliva celulizace, ¢etné chaoticky probihajici cévy.

Obr. 19b. (histologie). Spodina ulcerace s patrnou intenzivni lymfoplazmocytarni celulizaci a

tvorbou granulacni tkang.
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Piiloha 1 - Regional Incidence of Inflammatory Bowel Disease in a Czech Pediatric
Population: 16 Years of Experience (2002-2017)
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ORIGINAL ARTICLE: GASTROENTEROLOGY: INFLAMMATORY BOWEL DISEASE

Regional Incidence of Inflammatory Bowel Disease in a
Czech Pediatric Population: 16 Years of Experience
(2002-2017)

“UPetr Jabandziev, ¥ Tereza Pinkasova, S Lumir Kunquky, “IJan Papez, *Martin Jouza,
‘Bara Karlinova, Martina Novackova, "Milan Urik, 'Stefania Aulicka, mlOndrej Slaby,
' Julia Bohosova, *Katerina Bajerova, *Milan Bajer, and **Ajay Goel

ABSTRACT

Objectives: Inflammatory bowel disease (IBD) is today a global disease, the
incidence of which is growing in the pediatric population. This prospective
study aims to decipher IBD incidence and its trend in a pediatric population
through 16 years in the South Moravian Region of the Czech Republic.
Methods: We evaluated data concerning 358 pediatric patients with newly
diagnosed IBD at University Hospital Brno, which is a gastroenterology center
for the entire pediatric population (0—18 years) and cares for all pediatric IBD
patients in the South Moravian Region (1,187,667 inhabitants).

Results: The study encompassed 3.488,907 children during 16 years. We
diagnosed 192 children (53.6%) with Crohn disease (CD), 123 (34.4%) with
ulcerative colitis (UC), and 43 (12.0%) with IBD-unclassified (IBD-U). The
incidence of IBD increased from 3.8 (CD 2.9, UC 0.9. and IBD-U 0.0) per
100 000/yearin2002to 14.7(CD9.8, UC4.0,and IBD-U 0.9) per 100,000/ yearin
2017 (P < 0.001). The overall IBD incidence per 100,000/year was 9.8 (95%
confidence interval [CT]: 8.8-10.9). Constituent incidences per 100,000/year
were CD 5.2 (95% CI: 4.5-6.0), UC 3.4 (95% CI: 2.8-4.0), and IBD-U 1.2 (95%
CI:0.9-1.6). IBD incidence was projected to reach 18.9 per 100,000/yearin 2022.
Conclusions: The overall incidence of pediatric TBD in the Czech Republic
is increasing, and especially that of CD, whereas trends in UC and 1BD-U
appear to be constant. These data highlight the need to identify risk factors
involved in the rising incidence of IBD.

Key Words: children, Crohn disease, Czech Republic, incidence,
inflammatory bowel disease, ulcerative colitis
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What Is Known

» The incidence of pediatric-onset inflammatory bowel
disease shows geographical variability worldwide.

¢ The incidence and prevalence of childhood-onset
inflammatory bowel disease have risen rapidly in
recent decades.

What Is New

* Thisresearch describes an increase in the incidence of
inflammatory bowel disease, mainly because of a rise
in the incidence of Crohn disease, between 2002 and
2017 in a population of Czech children.

* Prospectively evaluated incidence rates of pediatric
inflammatory bowel disease and its subtypes in the
Czech Republic are among the highest in the literature.

nflammatory bowel disease (IBD), consisting of Crohn disease
(CD), ulcerative colitis (UC), and inflammatory bowel disease
unclassified (IBD-U), is a chronic relapsing inflammatory disorder
with a multifactorial etiology. Both genetic aspects and environmen-
tal factors are important for IBD pathogenesis (1.,2). Approximately
8% of IBD patients have an early onset of the disease in childhood (2).
Reviews in the past decade have concluded that the incidence of
pediatric-onset IBD has been rising globally, albeit with great
geographic variations (3,4). By analyzing studies of IBD incidence
and prevalence from around the world, it has been shown that the
incidence is rising not only in high-income, but also in low-income
and middle-income countries (5). Nevertheless, that incidence
remains much lower in the latter countries (6,7). IBD is associated
with higher morbidity and decreased quality of life in patients, results
in significantly more frequent use of health care resources, and has
become a major health concern (8,9). In the case of children, it is key
to realize that the forms of the disease are often more aggressive than
in adults, as evidenced by higher rates of immunomodulatory drugs
and biologic therapies use compared with adults (10).

We have had relatively limited data on the incidence of IBD
in Czech children. Therefore, it would be highly desirable to have
more precise data in this field, to describe the exact trends in current
developments, and to compare these data with those from other
regions, especially within Central Europe.

JPGN * Volume 70, Number 5, May 2020

64


https://www.ncbi.nlm.nih.gov/pubmed/32058417
https://www.ncbi.nlm.nih.gov/pubmed/32058417

JPGN * Volume 70, Number 5, May 2020

Incidence of Inflammatory Bowel Disease

7
b ! a

FIGURE 1. Location of South Moravian Region (orange) within the
Czech Republic (yellow) and Europe (gray).

The aim of our study was to determine the IBD incidence and
trends in the Czech pediatric population. The study takes in a 16-
year period in the South Moravian Region within the Czech
Republic (Fig. 1). It characterizes differences by sex and age,
anticipates the incidence of IBD for future years in this region,
and, by extension, for the whole of the Czech Republic (11).

METHODS
Study Design

We conducted the study in the South Moravian Region, one
of the 14 regional administrative units in the Czech Republic. The
region has 1,187,667 inhabitants (2018, Czech statistical office),
constituting 11% of the Czech Republic’s total population. Children
account for 19% ol this number, or 229,375. The region covers an
area of 7188 km>. The health system in the Czech Republic is tax-
funded and offers universal access.

The diagnosis and treatment of pediatric patients with IBD in
the Czech Republic is limited only to highly specialized centers,
which are strategically located and provide comprehensive care to
IBD patients. In the South Moravian Region, all regional hospitals
are referring pediatric patients for a comprehensive examination to
1 center in the regional capital, University Hospital in Brno. This
referral pathway is rigid and has not changed throughout the
study period.

Diagnosis of patients under 18 years of age by gastroenter-
ologists serving adults is very unlikely, as in the Czech Republic,
this would not be reimbursed by health insurance. The only reason
for potential drop-out from our study is diagnosis of a local
inhabitant outside of our region. We consider this to be very
unlikely, but it does constitute a potential bias in our study. We
believe the absolute majority of pediatric IBD patients from the
South Moravian region are referred to our center.

The inclusion criteria consisted of children having been
diagnosed with IBD according to relevant guidelines (12,13) (clini-
cal history, physical examination, laboratory and serological test-
ing, radiologic findings, and endoscopic appearance with stepwise
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biopsy for review by clinical pathologists) in a period between
January 1, 2002 and December 31, 2017.

All patients underwent upper gastrointestinal endoscopy and
ileocolonoscopy, with small bowel imaging (unless typical UC was
determined after endoscopy and histology) by magnetic resonance
enterography. All children were 0-18 years of age at the time of
diagnosis and were resident in the South Moravian Region. The
newly diagnosed 1BD patients were subdivided into 3 main clinical
types: CD, UC, and IBD-U. If a differentiation between UC and CD
could not be determined after a complete workup, these patients
were designated as IBD-U (11,13). The data were prospectively
collected by experienced gastroenterologists into a study database
administered by the Institute of Biostatistics and Analyses. Only
unequivocal IBD cases were enrolled into the study. The patients
without indisputable diagnosis according to the Porto criteria were
excluded from further analyses. During the study, data was vali-
dated by other experienced gastroenterologists by blindly selecting
10 cases from each year and validating patient records by compari-
son with original data in the hospital information system. The
Institutional Ethical Committee approved the study at University
Hospital Brno in accordance with the 1964 Declaration of Helsinki.

Statistical Methods

Standard statistical methods were adopted for data descrip-
tion. Count data are summarized using absolute and relative fre-
quencies. Median and interquartile range of nonmissing
observations are reported for continuous data. Kruskal-Wallis test
was used to examine between-group differences for continuous
data, whereas Fisher exact test and exact rate ratio test (14),
assuming Poisson counts, were applied for count data.

Age-gender adjusted incidence rates are expressed as newly
diagnosed children per 100,000 pediatric population per year
(100,000/year) and reported with 95% confidence intervals based
on a gamma distribution. Data regarding the size of the pediatric
population were obtained from the Czech Statistical Office, which
counts the number of inhabitants either in actual years or accounts
for all regions’ redistributions and adjusts past numbers with regard
to the regions’ present sizes. For this study, we chose to work with
figures related to actual years. Incidence trends and future projec-
tions were estimated using Poisson regression. All statistical sig-
nificances were evaluated on a level of « = 0.05. The entire analysis
was conducted in the statistical software R. Poisson models were
estimated using the g/m function from the built-in stats package.

RESULTS

Demographics and Inflammatory Bowel
Disease Incidence

The basic demographic characteristics of 358 children (<19
years of age) diagnosed for IBD between 2002 and 2017 in the
South Moravian Region are shown in Table 1. Over the 16 years, the
Czech Statistical Office accounted for 3,488,907 children in the
area, and of those diagnosed with IBD, 192 (53.6%) were diagnosed
as CD, 123 (34.4%) as UC, and 43 (12.0%) as IBD-U. Among all the
IBD cases, 53.1% were boys. The median age of a diagnosed child
was 13.9 years (interquartile range: 4.9), the median time between
the first symptoms and diagnosis was 4.0 months (interquartile
range: 6.3), and no significant differences were found in basic
demographic characteristics between diagnoses (all P > 0.05).

Incidence rates per 100,000/year for the given period 2002 to
2017 are captured in Figure 2. Except for the year 2015, when CD and
UC incidences were comparable, the incidence of CD outgrew those
of UC and IBD-U after 2009, which had not been the case prior to
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TABLE 1. Demographics of children (0-18 years of age) newly diagnosed with inflammatory bowel disease, Crohn disease, ulcerative colitis, and
inflammatory bowel disease-unclassified in the South Moravian Region, 2002 to 2017

Parameter IBD CcD uc IBD-U
Sex. N (%)
N 358 192 123 43
Male 190 (53.1%) 104 (54.2%) 65 (52.8%) 21 (48.8%)
Female 168 (46.9%) 88 (45.8%) 58 (47.2%) 22 (51.2%)
Age at diagnosis (years)
N 358 192 123 43
Median (interquartile range) 13.9 (4.9) 144 (4.7) 13.6 (4.3) 12.4 (6.7)
Time from first symptoms to diagnosis (months)
N 301" 156 112 33
Median (interquartile range) 4.0 (6.3) 4.0 (6.6) 3.0 (6.2) 5.0 (6.0)

SD = Crohn disease; IBD = inflammatory bowel disease; IBD-U = inflammatory bowel disease-unclassified; UC = ulcerative colitis.
Discrepancy between number of patients and total N is because of missing data.

2009. Before 2009, no obvious predominance of any diagnosis was
observable. A rising trend in IBD incidence is nevertheless noticeable
for the entire 16-year period. Although in 2002, the IBD incidence
was only 3.8 (CD 2.9, UC 0.9, and IBD-U 0.0) per 100,000/year, in
2017 it reached 14.7 (CD 9.8, UC 4.0, and IBD-U 0.9) per 100,000/
year. Although there is no significant difference in CD and IBD-U

incidences between years 2002 and 2017 (both P > 0.05), this is not
the case for IBD (P < 0.001) and CD (P =0.003). The predominance
of the CD diagnosis after 2009 is confirmed by its being significantly
higher than the UC and IBD-U incidences (P = 0.029 and P < 0.001,
respectively) in 2017, but its incidence was only higher than that of
IBD-U (P =0.016) in 2002.

== |BD === CD === UC =—= |BD-U

30

259

20y

0-15

Incidence per 100,000/yr

FIGURE 2. Incidence rates per 100,000/year in different age groups of children (0-18, 0-15, 0-6, 7-18 years of age) newly diagnosed with
inflammatory bowel disease (IBD), Crohn disease (CD), ulcerative colitis (UC), and inflammatory bowel disease-unclassified (IBD-U) in the South

Moravian Region, 2002 to 2017.
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TABLE 2. Inflammatory bowel disease incidence by age and sex in newly diagnosed children (0-18 years of age) with inflammatory bowel disease,

Crohn disease, ulcerative colitis, and inflammatory bowel disease-unclassified in the South Moravian Region, 2002 to 2017

Incidence per 100,000/year IBD CD uc IBD-U
Age
0-18
N 358 192 123 43
Mean (95% CT) 9.8 (8.8-10,9) 5.2 (4.5-6.0) 3.4 (2.8-4.0) 1.2 (0.9-1.6)
0-15
N 257 135 92 30
Mean (95% CI) 8.6 (7.6-9.8) 4.5 (3.8-5.4) 3.1 (2.5-3.8) 1.1 (0.7-1.5)
0-6
N 26 14 7 5
Mean (95% CT) 2.0 (1.3-3.0) 1.1 (0.6-1.8) 0.5 (0.2-1.1) 0.4 (0.1-0.9)
7-18
N 332 178 116 38
Mean (95% CI) 14.7 (13.1-16.3) 7.8 (6.6-9.0) 52(43-62) 1.7 (1.2-2.3)
Gender
Male
N 190 104 65 21
Mean (95% CI) 10.1 (8.7-11.7) 5.5 (4.4-6.7) 3.4 (2.6-44) 1.2 (0.7-1.8)
Female
N 168 88 58 22
Mean (95% CI) 9.5 (8.1-11.1) 49 (3.9-6.1) 3.3(2.5-43) 1.3 (0.8-1.9)

CD = Crohn disease; CI = confidence interval; IBD = inflammatory bowel disease; IBD-U = inflammatory bowel disease-unclassified; UC = ulcerative

colitis.

A detailed overview of overall incidences by diagnosis, age,
and sex is provided in Table 2. The overall IBD incidence per
100,000/year for the 16-year period for children up to 18 years of
age was 9.8 (95% CI: 8.8; 10.9), and for children up to 15 years of
age, it was 8.6 (95% CI: 7.6-9.8). The overall CD and UC
incidences were found to be significantly higher than that of
IBD-U (both P < 0.001). The difference in CD versus UC inci-
dences also was significant (P < 0.001).

Paris Classification

According to the Paris Classification (15), there were 53
patients (27.6%) in the CD group under 10 years of age (Ala), 115
(59.9%) were between 10 and 17 years of age (A 1b), and 28 patients
(12.5%) were over 17 years of age (A2). Occurring most frequently
was the ileocolic localization (L3) in 134 (69.8%) patients. Upper
GIT involvement (L4a and L4b) was found in 28 (14.5%) patients.
Most patients (145 [75.5%]), had the nonstricturing and nonpene-
trating form of CD (B1), 24 (12.5%) the stricturing form (B2), 16
(8.3%) the penetrating form (B3), and only 1 patient (0.5%) the
stricturing and penetrating form (B2, B3). In 6 patients (3.1%) the
behavior of the disease could not be validly evaluated. Perianal
disease was found in 22 (11.5%) patients. Growth delay at the time
of diagnosis was present in 57 (29.7%) CD patients.

Among 123 patients diagnosed with UC, there were 6 (4.9%)
patients only with proctitis (E1), 16 (13.0%) with left-sided (distal
to splenic flexure) colitis (E2), and 8 (6.5%) with extensive (distal to
hepatic flexure) colitis (E3). Pancolitis was present in 90 (73.2%)
patients. In 3 patients (2.4%), the extent of the disease could not
be validated.

Inflammatory Bowel Disease by Age

The IBD incidence begins to grow quickly from the age of 8.
The peak occurs at 17 years of age, with decrease thereafter. Of
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those diagnosed with IBD, only 26 (7.3%) were children under
7 years of age, whereas the majority of child patients were at least
7 years of age at diagnosis. Early presentation of CD, UC, and IBD-
U at age 6 and earlier occurred in 14 (3.9%), 7 (2.0%), and 5 (1.4%)
children, respectively. The overall IBD incidence per 100,000/year
for children ages up to 6 years was 2.0 (95% CI: 1.3-3.0), whereas
significantly higher (< 0.001) incidence of 14.7 (95% CI: 13.1-
16.3) occurred for children aged 7 years and older. Likewise CD,
UC, and IBD-U incidences among young children (<7 years) were
significantly lower (all £ < 0.001) than were those for older chil-
dren (= 7 years). No significant between-diagnoses differences
were found for patients up to 6 years of age. For patients aged 7 and
older, the CD incidence was found to be significantly greater than
were those for UC and IBD-U (P=0.001 and P < 0.001, respec-
tively), which was true also for incidences of UC vs. IBD-U
(P <0.001).

Inflammatory Bowel Disease by Sex

Of the 358 children diagnosed with IBD, 53.1% were boys
(CD 54.2%, UC 52.8%, and IBD-U 48.8%). Overall male and
female IBD incidences per 100,000/year were 10.1 (95% CI: 8.7-
11.7) and 9.5 (95% CI: 8.1-11.1), respectively, with no statistically
significant difference between the 2 (£ = 0.606). No significant sex-
related differences were found between incidences of CD, UC, and
IBD-U (all P> 0.05). Among both boys and girls, CD and UC
incidences were proven to be significantly higher compared with
those for IBD-U (all P <0.001) as well as CD vs. UC incidence
(P=0.005 and P=0.022 for boys and girls, respectively).

Trends in Inflammatory Bowel Disease
Incidence

Figure 3 shows actual IBD and CD incidences per 100,000/

year, an estimated trend over the observed 16 years, 95% CI, and
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FIGURE 3. Incidence rates per 100,000/year among children (0—18 years of age) newly diagnosed with inflammatory bowel disease (IBD) (A) and
Crohn disease (CD) (B) in South Moravian Region, 2002 to 2017 and 2018 to 2022. Black points represent actual data. Broken blue lines indicate
trend over the observed period based on Poisson regression along with a 95% confidence interval. Blue points are future projections.

future projections for the next 5 years (2018-2022). Overall, the
IBD incidence per 100,000/year has risen significantly, with the
relative risk (RR) of being diagnosed with IBD increasing by 5.7%
each year (RR=1.057, P < 0.001). The rising trend in IBD mainly
reflects significant increase in newly diagnosed CD cases
(RR=1.091, P <0.001), whereas neither UC (RR=1.030,
P =0.133) nor IBD-U incidence (RR =0.988, P =0.723) showed
any significant changes. The IBD incidence is projected to reach
18.9 per 100,000/year in 2022 (14.2 for CD).

The relative risk per year of being diagnosed with IBD was
2.7% greater for girls (RR=1.072, P<0.001) than for boys
(RR=1.045, P=0.005). The difference is substantially smaller
for the CD diagnosis, with girls facing relative risk of being
diagnosed that is 1.2% higher than in the case of boys
(RR=1.088 [P<0.001], RR=1.100 [P <0.001] for boys and
girls, respectively). There appeared a significant increase in inci-
dence over the 16-year period of girls being diagnosed with UC
(RR=1.065, P=0.026).
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DISCUSSION

We provide a detailed longitudinal data set describing IBD
incidence and its trends in pediatric patients through the 16 years
between 2002 and 2017 within a well-defined geographical area of
the Czech Republic. To our knowledge, this is the most recent and
comprehensive study in this field. Our results provide important
insights into the high incidence of IBD and its increasing trend,
which are due mainly to the rise in rates of CD. The overall IBD
incidence per 100,000/year shows IBD incidence in children within
the Czech Republic currently to be among the highest in the world
(3-6,16,17). These data show considerably higher incidences than
were determined from the first Czech national survey conducted
about 2 decades earlier by Pozler et al (18). In another, smaller
Czech study from the Olomouc Region, an overall increase in the
incidence of IBD was also confirmed (19). Schwarz et al recently
published a 16-year prospective study of pediatric IBD patients in
the Pilsen Region of the Czech Republic showing that a group of
170 pediatric patients (study period 2000-2015) represented an
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average incidence of IBD per 100,000/year of 10.0 (6.2 for CD, 2.8
for UC, and 1.0 for IBD-U). That study also projected increasing
future incidence (11). Our study is based on data from a region of
almost similar size but with more than 2 times the number of
pediatric patients with IBD. The incidence of IBD subtypes
revealed by our group, and including the proportions among them,
is practically identical to the results from the Pilsen Region.
Moreover, the incidence trends are very similar. Although acknowl-
edging certain limitations, we therefore, can presume that our
findings are potentially similar to incidences to be found in pediatric
IBD patients throughout the Czech Republic. We clearly demon-
strate an overall increase in IBD incidence within the population of
Czech children, with the overall incidence rising more than 3 times
when comparing data from the first and final year in our data set.
The overall IBD incidence per 100,000/year rose significantly over
the study period, that trend reflecting mainly the statistically
significant increase in CD incidence even as the UC and IBD-U
incidences showed no statistically significant changes. Our future
projections put the IBD incidence at 18.9 per 100,000/year in 2022
(14.2 per 100,000/year for CD). In the future, we will be able to
compare these projections with real data obtained from our patients.
In comparison to neighboring countries in Central and Eastern
Europe, our data suggests that the increase in the incidence of IBD is
particularly noticeable in Hungary (20,21) and Slovenia (22)
whereas it seems to be stable in Germany (23). In Austria, on
the other hand, an overall increase was observed from 1997 to 2007
in both CD and UC, primarily in the largest urban areas (24). The
overall incidence of IBD cases was surprisingly very low in Poland,
at 2.7 per 100,000/year (0.6 for CD, 1.3 for UC, and 0.8 for IBD-U)
{6.25). No current data on the incidence of IBD in neighboring
Slovakia is known at this time. Globally, CD predominates over UC
and IBD-U in areas having high IBD incidence. Recent data
indicate higher rates of pediatric CD than UC in Europe and North
America, except in northern California (26), Finland (27), Poland
(25), and Italy (28), where the incidence of UC exceeds that of CD
(6). The reasons for these notable differences remain uncertain
(4.6.29). In a recent systematic review, Sykora et al analyzed 140
pediatric incidence studies. They demonstrated substantial increase
in the incidence of pediatric IBD as well as great geographic
variation. The incidence of IBD remains highest in the northern
populations of Europe and America but has remained stable or even
decreased. Rising rates of pediatric IBD have been observed in
previously low-incidence areas and much of the developing world,
as well as among children of immigrants. The incidence rates of CD
and UC vary worldwide between 0.2/100,000 and 13.9/100,000 and
between 0.1/100,000 and 15/100,000, respectively. In time-trend
analyses, 67% of CD and 46% of UC studies have reported
significant increases (6). Variation in IBD incidence may reflect
differences in the distribution of various environmental triggers for
a given disease in specific areas. Rapidly changing IBD incidence in
such areas create an opportunity for future studies of genetic-
environmental interactions (6,30,31). Exposure to environmental
factors in childhood appears to be essential for the later develop-
ment of IBD. In rapidly developing areas, such as Asia, the food
composition of traditional human diets is changing. People are
shifting from homemade to processed foods, and lifestyles are
changing also in other ways. All this may affect the composition
of the human intestinal microbiota and potentially be related to
increasing IBD (31-35). We can hypothesize that this reflects a
certain similarity to the significant rise in the socioeconomic level
within the Czech Republic after the close of the communist era, and
thus, an influence on the increase in IBD. One of the prerequisites
for developing a proper understanding of [BD’s pathogenetic
context and next steps in better care for pediatric patients is to
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find accurate and relevant data, including data for IBD’s incidence
and prevalence in these patients (36).
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The Emerging Role of Noncoding RNAs in Pediatric Inflammatory
Bowel Disease
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Prevalence of inflammatory bowel disease (IBD), a chronic inflammatory disorder of the gut, has been on the rise in recent years—not only in
the adult population but also especially in pediatric patients. Despite the absence of curative treatments, current therapeutic options are able to
achieve long-term remission in a significant proportion of cases. To this end, however, there is a need for biomarkers enabling accurate diagnosis,
prognosis, and prediction of response to therapies to facilitate a more individualized approach to pediatric IBD patients. In recent years, evidence
has continued to evolve concerning noncoding RNAs (ncRNAs) and their roles as integral factors in key immune-related cellular pathways.
Specific deregulation patterns of ncRNAs have been linked to pathogenesis of various diseases, including pediatric IBD. In this article, we provide
an overview of current knowledge on ncRNAs, their altered expression profiles in pediatric IBD patients, and how these are emerging as poten-

tially valuable clinical biomarkers as we enter an era of personalized medicine.

Key Words: pediatrics, inflammatory bowel disease, Crohn’s disease, ulcerative colitis, noncoding RNA, microRNA

INTRODUCTION
Inflammatory bowel disease (IBD) is an umbrella term
for ulcerative colitis (UC) and Crohn’s disease (CD). These
chronic inflammatory disorders of the gastrointestinal tract
often are diagnosed in adolescence and young adulthood.
Some 8%-25% of IBD patients have early onset of the di-
sease in childhood."? These cases are more severe,’ with many

Received for publications September 4, 2019: Editorial Decision January 2, 2020.

From the *Department of Pediatrics, University Hospital Brno, Faculty of
Medicine, Masaryk University, Brno, Czech Republic; 'Central European Institute
of Technology. Masaryk University, Brno, Czech Republic; ‘Department of
Gastroenterology and Internal Medicine, University Hospital Brno, Faculty of
Medicine, Masaryk University, Brno, Czech Republic; ‘Department of Surgery,
University Hospital Brno, Faculty of Medicine, Masaryk University, Brno, Czech
Republic; "Department of Molecular Diagnostics and Experimental Therapeutics,
Beckman Research Institute of City of Hope Comprehensive Cancer Center, Duarte.
California, USA

Author contribution: PJ, JB, TP, and LK wrote the manuscript. OS and AG criti-
cally revised the manuscript. All authors reviewed and approved the final manuscript.

Supported by: This work was supported by the Ministry of Health, Czech
Republic, Conceptual Development of Research Organization (FNBr, 65269705)
and National Cancer Institute (CA184792 and CA202797).

Conflicts of interest: The authors declare that they have no conflict of interest.

Address correspondence to: Ajay Goel, PhD, AGAF, Department of Molecular
Diagnostics and Experimental Therapeutics, Beckman Research Institute of City of
Hope, Duarte, CA, Director, Biotech Innovations, City of Hope National Medical
Center. Duarte, CA, 1218 S. Fifth Avenue, Suite 2223, Biomedical Research Center,
Monrovia, CA 91016, USA. E-mail: ajgoel@coh.org.

© 2020 Crohn’s & Colitis Foundation. Published by Oxford University Press on
behalf of Crohn’s & Colitis Foundation.

This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and repro-
duction in any medium, provided the original work is properly cited. For commer-
cial re-use, please contact journals.permissions@oup.com

doi: 10.1093/ibd/izaa009

Published online 03 February 2020

Inflamm Bowel Dis ® Volume XX, Number XX, Month 2020

extraintestinal issues such as delayed growth and develop-
ment.* The prevalence of these diseases is steadily rising world-
wide, and the increase is particularly rapid in the pediatric
population.*” Current diagnostic routine includes symptom
assessment, endoscopic examination and biopsy, histology, se-
rology, and radiology.*® No standard diagnostic routine and
reliable direct biomarkers are currently available. The bio-
markers we have now reflect only general inflammation rather
than specific pathogenesis associated with ongoing IBD or a
specific subtype of IBD. A time-consuming and often painful
diagnostic process eventually leading to surgical intervention
is a particularly traumatic experience for young children, but
this could very well be avoided by the use of noninvasive or
minimally invasive biomarkers for diagnostics and therapeutic
disease monitoring.

Although novel therapeutic strategies are effective in
managing symptoms and achieving long-term remission, these
approaches are not curative, and in some patients, no or only
poor response is observed.'™ '" Early identification of such
patients by innovative diagnostic approaches and their redi-
rection to other therapeutic options is therefore essential for
improving therapeutic outcomes. Moreover, novel discoveries
in IBD pathogenesis are necessary to identify the targets and
to develop novel therapeutic strategies. Noncoding RNAs
(ncRNAs) are currently being studied intensively in pediatric
IBD patients because they constitute a promising, novel class
of biomarkers and therapeutic targets.

NONCODING RNAs, THEIR CLASSIFICATION,
FUNCTION, AND BIOGENESIS

After the Human Genome Project revealed that only
1.5% of the genome is protein-coding,'? it became clear that
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there is more to DNA than mere proteins. Even earlier, there
had been some sparse information available about the existence
of RNAs untranslated to the proteins, but this was long con-
sidered an exception rather than a rule. In addition to transfer
and ribosomal RNA, the first observations of small nuclear
RNAs (snRNAs) and small nucleolar RNAs (snoRNAs)
were made in the 1980s.'*'¢ Later, cancer-related deregulation
of ncRNAs RNA HI19," growth arrest-specific transcript 5
(GASS)," and prostate cancer antigen (PCA3/DD3)" pointed
to the now well-documented phenomena as to the involvement
of noncoding genome in the development of many complex
diseases. Only after the discovery of gene expression regula-
tion through RNA interference facilitated by short noncoding
RNASs,” 22 however, did exploration of noncoding genome re-
ally begin to take off.

Noncoding RNAs can be divided according to their
function into 2 groups: housekeeping ncRNAs (e.g., tRNAs,
rRNAs, snRNAs, snoRNAs) and regulatory ncRNAs. The
latter of these is historically subdivided into 2 large groups
according to the arbitrary dividing line of 200 nucleotides in
length. Transcripts shorter than 200 nucleotides are termed
short noncoding RNAs (sncRNAs), and transcripts exceeding
200 nucleotides are called long noncoding RNAs (IncRNAs).
Both groups are involved in regulating gene expression and op-
erate on several levels depending on the type of ncRNA. The
sncRNAs, such as microRNAs (miRNAs), small interfering
RNAs (siRNAs), and PIWI-interacting RNAs (piRNAs), are
involved mostly in post-transcriptional regulation but also in
many other specific processes such as transposon silencing or
rRNA maturation.” The IncRNAs are much longer by defini-
tion and comprise a more diverse group of transcripts. They
are known to affect many cellular processes on transcriptional,
post-transcriptional, and translational levels. Although both
short and long noncoding transcripts usually possess no pro-
tein coding capacity, there has been some evidence of cryptic
reading frames and translation in to shorter micropeptides in
IncRNAs formerly regarded as noncoding.> 2

MicroRNAs

Among all ncRNAs, miRNAs have been studied thor-
oughly and have claimed the most attention in recent decades.
Along with the discovery of RNA interference in the early
2000s, miRNAs were observed first in Caenorhabditis elegans as
master regulators of developmental timing®*?"?-*" and later in
many other species, including humans.** Their distinct length
of 18 to 25 nucleotides makes them a very specific group of
transcripts, currently encompassing about 2000 different ma-
ture miRNAs.*> Naturally produced endogenously, miRNAs
constitute a pivotal cellular mechanism for regulating expres-
sion in as many as 60% of human genes*' by complementary
binding to their target messenger RNAs (mRNAs). Of the 18
to 25 nucleotides, 8 are essential and make up what is termed
the “seed” region, which binds to the 3" untranslated region

2

of the target, thereby leading to repressed translation of the
target mRNA, either by its destabilization or degradation.*»
* As the seed region is fairly short, many different mRNAs
can contain a complementary sequence and be affected by a
single miRNA, thus making it a pleiotropic regulator of sev-
eral targets.”® Stemming from either individual miRNA genes
or intergenic and intragenic regions of protein-coding genes,*
miRNAs are canonically transcribed by RNA polymerase I1,%*
thereby creating polyadenylated and capped pri-miRNAs.>"
* This primary transcript is usually several hundred nucleo-
tides long and contains a future mature miRNA sequence in
the stem of the secondary hairpin structures of pri-miRNA.
Next, splicing of the pri-miRNA is facilitated by a microproc-
essor complex consisting of RNase III Drosha® and a dimer
of DiGeorge critical region 8 (DGCRS).*"*# The microproc-
essor cleaves the pri-miRNA transcript, creating 1 or several
hairpin structures—pre-miRNAs—that each contain one fu-
ture miRNA. Pre-miRNAs are transported by nuclear trans-
porter protein exportin 5 to the cytoplasm, where they are
processed further. The RNase III-type enzyme Dicer,* to-
gether with other cooperating proteins (dependant on the spe-
cies; in humans it is trans-activation-responsive RNA binding
protein [TRBP]),* cleaves pre-miRNA close to the terminal
loop and creates a double-stranded RNA intermediate. One of
the strands is recruited into an RNA-induced silencing com-
plex (RISC) with proteins from the Argonaute family (AGO).*
The strand that is recruited is termed “leading,” and the other
one, called the “passenger strand,” is usually degraded; al-
though in some cases, it also can be recruited into the RISC.#

The canonical pathway of miRNA biogenesis can be
overcome, as some miRNAs have been observed to be produced
alternatively in noncanonical ways that exclude certain steps
and also give rise to other types of sncRNAs.* #

LONG NONCODING RNAs

Long ncRNAs were first regarded as nonfunctional be-
cause their roles in the cells have been unknown and their
sequences are less conserved than are those of protein-coding
genes. ! In comparison with miRNAs, IncRNAs encompass a
much broader group due to their definition by length. Though
miRNAs encompass only a specific 18 to 25 nucleotides in length
of the spectrum, everything from 200 nucleotides and larger is
considered an IncRNA unless it is a coding sequence. Next-
generation sequencing revealed that IncRNAs originate from
more than 59,000 genes.”” That number was expanded even fur-
ther by the NONCODE database to more than 96,000 genes
producing over 172,000 transcripts.®® Not many of these, how-
ever, have been experimentally validated to date.”” Nevertheless,
structural and functional variability makes it difficult to create a
meaningful and useful classification system;* currently, several
systems are being used based upon localization in the genome in
relation to the protein-coding genes, according to their function
or depending upon the means of their origin.
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Although sharing many similarities with mRNAs,
IncRNAs are more tissue- and time-specific and operate in
much lower concentrations.’ -6 They are localized both in cell
nucleus and in the cytoplasm in 1 or more copies, but nuclear
localization, especially close to the chromatin, is their preferen-
tial one.” % Close to the chromatin, they affect gene expression
by facilitating chromatin interactions and guiding chromatin-
remodeling complexes,* ® thus activating or repressing tran-
scription. Other ways of transcriptional regulation include
cooperation with transcription factors,* ¢ binding to regula-
tory sequences®™ " and promoting splicing of mRNAs in com-
plexes with other splicing molecules.” "

When translocated to the cytoplasm, IncRNAs are in-
volved in post-transcriptional and post-translational regulation
of gene expression while acting in cooperation with RNA-
binding proteins, or they affect the stability and degradation of
such proteins and thus facilitate protein turnover.” The mRNA
stability is affected by the binding of RNA-protein complexes
containing IncRNAs as guiding molecules, which causes either
degradation or enhanced translation of the target mRNA.™
> The RNA-protein complexes are also involved in various
signaling pathways,” fulfill certain roles in cellular organelles,
or help transport other molecules into organelles.” A sepa-
rate category of IncRNAs, so-called “competing endogenous
RNAs” (ceRNAs), serve as decoys or sponges for miRNAs
and so alter the relative availability of miRNAs.”™ Similarly,
IncRNAs serve also as protein decoys, averting proteins from
binding to other transcripts.”

In contrast to the well-described canonical pathway of
miRNAs, a general biogenetic pathway for IncRNAs is diffi-
cult to trace, as IncRNAs present a diverse group of transcripts
produced in several ways. Nevertheless, an initial part of the
biogenesis is shared not only among IncRNAs but also by all
transcripts. This consists of transcription by polymerase II,
polyadenylation, 5" capping, and chromatin modifications typ-
ical for protein-coding sequences.’>* However, IncRNA genes
usually contain fewer but longer exons, and their expression
is more time- and tissue-specific. Enormous variability exists
on the post-transcriptional level, which includes such specific
modifications as cleaving of the 3" end by RNAse P or back-
splicing to creating a circular IncRNA (circRNA).3-%2 There is
also some evidence that miRNA transcriptional apparatus is
somewhat involved in IncRNA biogenesis. After all, sncRNAs,
including for example miRNAs themselves, arise from formerly
long primary transcripts classifiable as IncRNAs and only later
are processed by specific biogenetic pathways.*> %

NONCODING RNAs AS BIOMARKERS
Great demand exists for a precise, possibly noninvasive
biomarker that can provide a faster, simpler, and more efficient
way of characterizing patients and personalizing management
of the disease. The ncRNAs have emerged as potential bio-
markers for several diseases, as these are generally stable and

abundantly present in a variety of clinical specimens, including
tissues and bodily fluids; are highly tissue-specific, cell type-
specific, and condition-specific; and can be readily detected by
routine and inexpensive laboratory techniques.®: %

The majority of the human genome encodes RNAs that
do not code for proteins.” " * These ncRNAs affect normal
expression of the genes, including genes involved in the im-
mune system, inflammation, and IBD pathogenesis. Although
miRNAs are the most studied regulatory ncRNAs to date
and miRNA-targeted diagnostics and therapeutics have al-
ready reached clinical development,*-*-% % the importance of
IncRNAs as potential biomarkers and therapeutic targets is in-
creasingly recognized. " 86 8.9

Both short and long ncRNAs function mostly as regu-
lators and fine-tuners of gene expression. Although miRNAs
share a simple structure and, in the majority of cases, bind
to their target mRNAs through their 8-nucleotide long seed
region to post-transcriptionally regulate gene expression,”
IncRNAs use many different molecular mechanisms depending
on the length and structure of a given transcript. This enables a
wide variety of functions, spanning from transcription regula-
tion and acting as miRNA sponges to orchestrating epigenetic
modifications.® Several miRNAs* * and specific miRNA sig-
natures’** have been identified in IBD-associated tissues. It has
been shown that among many other cellular processes, miRNAs
play a significant role in intestinal immunity.>* Nevertheless,
there exists only sparse information on ncRNA profiles and
their diagnostic potential in pediatric IBD patients (summar-
ized in Tables 1 and 2). Given that adult and pediatric IBD have
some differences in manifestation, etiology, and genetic back-
ground,* it is expected that ncRNA profiles may reflect these
differences. To examine these aspects thoroughly, we searched
the PubMed database for relevant studies according to the fol-
lowing strategy: “miRNA” and “pediatric” and (“ulcerative”
and “colitis”) or (“crohn” and “disease™) or “IBD.” When we
excluded nonclinical studies and chose only studies carried out
on pediatric patients, the remaining 11 articles (Tables 1 and 2)
were relevant for our discussion.

NONCODING RNAs IN TISSUES OF PEDIATRIC
IBD PATIENTS

The research group of Koukos et al focused on differ-
ences in ncRNA expression profiles in pediatric and adult
IBD patients and published its study in 2013.** In addition to
showing that the IL6/STAT3 pathway is a critical factor in the
development and progression of IBD, those authors identified
S miRNAs suppressing activity of STAT3. These are miR-125,
miR-101, miR-26, miR-124, and let-7, with miR-124 probably
being a central regulator of STAT3 due to its greater than 90%
inhibitory effect on STAT3 in human colonocytes.”” Further in-
vestigation using real-time quantitative polymerase chain reac-
tion (RT-qPCR) on adult and pediatric samples revealed that

3
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TABLE 2. Serum ncRNAs With Successfully Validated Biomarker Potential for Various Aspects of Pediatric IBD

Statistical W

Sensitivity/
Specificity (%)

Best

P- achieved

Number of patients,
sample type

Change in

Technological platform

AUC

expression (patients)  Compared groups

ncRNA

Study

TagMan human

82.61/84.38
73.91/100

0917

<0.0001

102 blood serum samples

pCD vs. control vs. celiac

Up

miR-484
miR-16

2011%

Zahmet al.,

microRNA array,

RT-gPCR
TagMan low density array

0912

79.31/77.78
75.86/66.67
75.86/66.67

0.757

0.0045
0.0078

47 blood serum samples

pUC vs. control

Up

miR-192

20144

Zahmet al.,

human microRNA
panel, RT-qPCR

RT-gPCR

0.723

miR-142-3p
miR-21

0.718

<0.05
<0.01

19 PBMC samples

pIBD pharmaco-dynamics

Down

miR-146a
miR-146b

miR-320

,2016%

Heier et al.

<0.01

<0.01

miR-486

NGS. RT-qPCR
RT-qPCR

10 PBMC samples <0.01

pIBD pharmaco-dynamics

Up
Up

2018  miR-29¢-3p
., 2018% GASS5

De lTucidibus et al.,

19 PBMC samples <0.05

pIBD pharmaco-dynamics

Lucafo et al

ve polymerase chain reaction.

: PBMC, peripheral blood mononuclear cells; pCD, pediatric patients with Crohn’s

genemlion sequenci

ric patients with ulcerative co

specific transcript 5; NGS, next-

under the curve; C, control; GASS, growth arrest
nts with inflammatory bowel disease: pUC, pe

Abbreviations: AUC, ar
disease; pIBD, pediatric

let-7 and miR-125 were downregulated specifically in adult pa-
tients, miR-101 and miR-26 in pediatric and adult patients, and
miR-124 only in pediatric patients with active UC. Thus, these
are potential diagnostic biomarkers depicting disease activity.
Downregulation of miR-124 was due to methylation of miR-
124 promoter, which provided the first evidence as to a role of
epigenetic regulation in pediatric IBDs.** The Koukos team
continued its research efforts and 2 years later published an-
other study on pediatric IBD patients,’ again comparing active
and inactive disease vs healthy controls and adult UC patients.
They discovered a 24-miRNA signature that was deregulated
in colonic tissue, with miR-4284 being the most downregulated
ncRNA in pediatric UC patients. Its expression was also
downregulated in patients with active vs inactive UC. Further
in vitro experiments showed that miR-4284 is present in colonic
epithelial cells and regulates expression of C-X-C motif che-
mokine 5 (CXCLY) by binding to its 3’UTR. Correspondingly,
CXCLS5 levels are increased in pediatric patients with UC due
to miR-4284 downregulation.”® The CXCLS5 is known for its
expression in colonic epithelial cells, and as a facilitator of neu-
trophil recruitment, it is one of the major players in the devel-
opment of UC.%*%

In the study by Zahm et al,”” tissue expression profiles
from rectal biopsies revealed specific miRNA patterns associ-
ated with pediatric UC and CD compared with controls. Four
miRNAs that were enriched in epithelial cells (miR-192, miR-
194, miR-200b, and miR-375) were significantly downregulated
in UC patients compared with controls. Contrarily, 4 miRNAs
that were overexpressed in inflammatory cells (miR-142-3p,
miR-146a, miR-21, and let-7i) were upregulated in UC pa-
tients compared with controls. Only miR-375 and miR-21 were
significantly altered in pediatric CD patients in comparison
with controls. In UC patients receiving the immunomodulator
6-mercaptopurine or methotrexate, significant elevation was ob-
served of miR-375 and miR-192 compared with in UC patients
not receiving immunomodulators. A single miRNA, miR-24,
was differentially expressed between UC and CD patients and
enabled correct classification of 84% of patients, with a sensi-
tivity of 83% and specificity of 86%.%

Another study focusing on both pediatric CD and UC came
from the group of Béres et al.”® They selected for their study miR-
146a, miR-122, and miR-155, which previously had been shown to
play an important role in immune processes and immune-mediated
diseases. MiR-146a and miR-155 levels were significantly higher
in the inflamed mucosa of children with CD and UC compared
with the intact mucosa.” Moreover, the authors demonstrated in-
duction of miR-146a and miR-155 after treatment with TNF-«
(a potent inflammatory cytokine and effective therapeutic target
in IBD)—and hence, their potential involvement in TNF-a pro-
inflammatory signaling. The same team achieved similar results
when comparing expression of miR-146a, miR-155, and miR-122
in inflamed duodenal tissue of CD patients, intact duodenal tissue
of CD patients, and healthy controls.”
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FIGURE 1. Tissue miRNAs involved in the development of pediatric IBD (modified from Park et al., 2017).'"”’ Abbreviations: TLR, toll-like receptor;
TNF, tumor necrosis factor; ANCA, anti-neutrophil cytoplasmic antibodies; IFN, interferon; TIMP, tissue inhibitor of metalloproteinases; MMP, matrix
metalloproteinase; Bcl2, B-cell lymphoma 2; BAX, BCL2 associated X; CCL, CC chemokine ligand; CCR, CC chemokine receptor; ompC, outer mem-

brane protein C precursor.

Their follow-up publication describes the most robust bi-
omarker study to date concerning ncRNAs in pediatric IBD
patients.* Using small RNA sequencing of fresh-frozen tissue
biopsies, the authors obtained specific miRNA profiles of CD
patients with inflamed and intact histology and also those of
healthy controls. The validation phase of the study by Béres
et al® was conducted not only in CD but also in pediatric UC
patients, thereby providing additional information on the dis-
covered miRNAs. The most interesting results from a diagnostic
perspective are summarized in Table 1. There was significant
overlap between the miRNA expression profiles differentiating

CD and UC from healthy patients (upregulation of miR-18a,
miR-21, miR-31, miR-99a, miR-99b, miR-125a, miR-126,
miR-142-5p, miR-146a, and miR-223 and downregulation of
miR-141 and miR-204 in diseased tissue). Nevertheless, there
were some miRNAs upregulated in UC compared with CD,
namely miR-21, miR-31, miR-125, miR-142-3p, and miR-146a;
on the other hand, the expression levels of miR-100, miR-150,
and miR-185 were increased in CD patients compared with
UC patients. Through combined pathway analysis of miRNAs
and their target mRNAs identified in CD, those authors re-
vealed a strong association of these miRNAs and mRNAs with
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inflammation, fibrosis, and response to microbiome, in addition
to immune and inflammatory response. Five miRNAs differen-
tially expressed in UC patients (miR-20a, miR-126, miR-141,
miR-142, and miR-223) were connected to the ABCG2 and
ABCBI efflux transport proteins important in intestinal barrier
protection against external stimuli.%

It seems that some of these miRNAs are probably not
specific for pediatric IBD patients but more likely are important
for IBD in general or inflammation as such. Similar profiles
have been detected in studies performed on samples from adult
IBD patients,” and some miRNAs are well-known players in in-
flammatory processes (eg, miR-146a, miR-155, and miR-21),!%
regardless of whether these are in adult or pediatric patients.

However, there are some examples showing just the op-
posite. Particularly noteworthy is that miR-223, identified in
the Béres study as one of the most significantly upregulated
miRNAs in UC and CD (in both inflamed and intact tissue),*
has been described in adult IBD as a negative regulator of inflam-
mation.'” Results from Neudecker et al relating to adult IBD
patients and an animal model showed that overexpression of
miR-223 can attenuate inflammation. Moreover, they observed
the release of proinflammatory cytokines and chemokines in
myeloid-derived cells through the miR-223-NOD-like receptor
3 (NLRP3)-interleukin-1f3 (IL-1p) regulatory circuit as a crit-
ical component of intestinal inflammation and homeostasis.'""
MiR-223 is probably one of the examples indicating the differ-
ences between the underlying IBD pathogenesis in adult and
pediatric patients.

The most recent work from Tang et al'® was focused
on miR-15 as a regulator of Cdc4, a potent regulator of the
cell cycle. The miR-15 level was quantified in 33 pediatric IBD
patients and 21 controls, and moderate increase in miR-15
expression was observed in CD patients. Unfortunately, the
variability of miR-15 expression was too high, thus precluding
its use as a reliable biomarker of CD. Testing for potential cor-
relation between miR-15 expression and PCDALI score also was
unsuccessful.'”

NONCODING RNAs IN BODILY FLUIDS OF

PEDIATRIC IBD PATIENTS

Concerning ncRNAs in bodily fluids (Table 2), Zahm
et al provided initial promising findings.”” ! In their early work,
these authors revealed that levels of miR-484 and miR-16 were
significantly deregulated in blood serum of CD patients com-
pared with healthy controls. Clinical testing achieved 83% sen-
sitivity and 84% specificity for miR-484 and 74% sensitivity and
100% specificity for miR-16; these levels are indisputably higher
than those for such laboratory markers currently used, such as
C-reactive protein or anti-Saccharomyces cerevisiae antibody.'*
In addition to the tissue miRNA profiles from rectal biopsies of
pediatric UC and CD patients described previously, they iden-
tified in their further work miRNA biomarkers in blood serum.

Circulating miR-192, miR-142-3p, and miR-21 were confirmed
to be elevated in both UC and CD samples relative to controls,
and they correctly classified 79%, 72%, and 72% of IBD pa-
tients, respectively. In patients from whom both serum and
rectum miRNAs were measured, circulating miRNA levels did
not correlate with those of the tissue. There were also no differ-
ences in circulating miRNAs that would enable differentiating
between CD and UC patients.”

Heier et al performed expression profiling of 24 circu-
lating miRNAs involved in inflammation or steroid response to
examine their responsiveness to anti-inflammatory treatments
(eg, prednisone, infliximab).'™ They identified that 3 miRNAs
(miR-146a, miR-146b, and miR-320a) known to be induced by
inflammatory signaling were responsive to—or downregulated
by—both drugs. A fourth miRNA, miR-486, showed a signif-
icant change in response to prednisone but not to infliximab.
Together, measuring levels of these miRNAs could poten-
tially help in assessing inflammatory disease and therapeutic
response.'™ A similar study evaluated differentially expressed
miRNAs during glucocorticoid treatment in blood cells (specifi-
cally peripheral blood mononuclear cells [PBMCs]) of pediatric
patients with IBD (8 UC, 2 CD) enrolled at diagnosis and fol-
lowed for the first weeks of steroid therapy.'® Peripheral blood
was obtained at diagnosis (T0) and after 4 weeks of prednisone
treatment (T4). Among the 18 miRNAs differentially expressed
from TO to T4, 16 were upregulated and 2 were downregulated.
Three miRNAs (miR-144, miR-142, and miR-96) could puta-
tively recognize the 3’'UTR of the glucocorticoid receptor gene,
and 3 miRNAs (miR-363, miR-96, miR-142) contained gluco-
corticoid responsive element sequences, thereby potentially en-
abling direct regulation by the glucocorticoid receptor.'*

The only study in pediatric IBD patients focusing on
IncRNAs thus far was related to glucocorticoid therapy response
and GASS levels in PBMCs. Clinical activity was assessed using
the Pediatric Crohn’s Disease Activity Index (PCDALI) for pa-
tients with CD and the Pediatric Ulcerative Colitis Activity Index
(PUCALI) for patients with UC. Clinical remission was defined as
PCDALI <10 or PUCALI <10, whereas clinical improvement was
defined as a reduction of at least 15 points from the baseline score
for PCDALI and at least 20 points from baseline for PUCAL!%
Growth arrest-specific 5 levels were measured in PBMCs of 19 pe-
diatric IBD patients at diagnosis and after the first cycle of gluco-
corticoids. This demonstrated upregulation of the IncRNA in
patients with unfavorable steroid response, indicating that GAS5
can be considered a novel pharmacogenomic marker useful for
personalizing glucocorticoid therapy.'

CONCLUSION AND FUTURE PERSPECTIVES
Not many studies to date have been focused on ncRNAs
in pediatric IBD patients, very little knowledge exists as to the
underlying biology of miRNAs involved in pediatric IBD pa-
tients (Fig. 1),'"” and the current descriptive observations are

i/
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often derived by extrapolation of discoveries from adult IBD
experimental studies. Existing results show promise, however,
as there is significant overlap in miRNA profiles across inde-
pendent studies. Specifically, miR-146a, miR-142-3p, and miR-
223 seem to be emerging as potential noninvasive biomarkers
of pediatric IBD in the near future. Some of these miRNAs
are specific for pediatric IBDs when compared with adult coun-
terparts. There also are miRNA biomarkers (eg, miR-24), en-
abling accurate differentiation between UC and CD cases and
tissue miRNA expression changes reflecting successful gluco-
corticoid treatment. In bodily fluids, miRNAs have been ob-
served to differ by their levels in blood serum of IBD patients
and controls. In PBMCs, miRNAs and IncRNA GASS have
been shown responsive to the anti-inflammatory agents pred-
nisone and infliximab. A variety of study designs are found in
the current literature, however. These need to be unified and
include independent validation cohorts of patients to provide
solid and more convincing results. Also, high-throughput tech-
nologies for ncRNA profiling are not as common, and a ma-
jority of the studies are based on preselected groups of ncRNA
candidates. A higher level of methodological standardization
is necessary also to develop reliable clinical-level biomarkers.
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Small bowel adenocarcinoma diagnosed by video
capsule endoscopy in a patient with celiac disease:
a case report and review of literature
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Celiac disease is an immune mediated entheropathy triggered by gluten in genetically predisposed individuals. Patients with
celiac disease are at a higher risk of gastrointestinal malignancies. Diagnosis at an advance stage is one of the factors of an unfa-
vorable prognosis of these complications. Our patient is a woman who was diagnosed with celiac disease at 53 years of age.
After two years on a gluten-free diet she developed sideropenic anemia. No source of bleeding was found on the esophago-
gastroduodenoscopy or colonoscopy. Video capsule endoscopy revealed exulcerated bleeding stenosis in the jejunum, in front
of which the capsule lodged. There were no signs of infiltration on simultaneous CT enterography. The patient was operated on
and the infiltration of the jejunum was resected. The specimen was evaluated by a histopathologist as a moderately differen-
tiated adenocarcinoma. Due to the risk factors, the patient received adjuvant chemotherapy. The knowledge of the malignant
complications of celiac disease, their risk factors and the possibilities of modern enteroscopic methods could help in the early
diagnosis and improvement of the prognosis of these diseases. Due to a lack of data and an absence of guidelines, treatment of
a small bowel adenocarcinoma is based on an expert agreement and guidelines for colon cancer. Surgical treatment is the only
potentially curative option. For stage Il with risk factors and stage Ill adjuvant chemotherapy should be considered.

Key words: adenocarcinoma, video capsule endoscopy, celiac disease, small bowel, surgery.

Adenokarcinom tenkého stieva diagnostikovany pomoci video kapslové endoskopie

u pacientky s celiakii: kazuistika a prehled literatury

Celiakie je imunitné zprostredkovand enteropatie, rozvijejici se pfi poziti lepku u geneticky predisponovanych osob. Je spo-
jena se zvysenym rizikem rozvoje malignit traviciho traktu. Tyto komplikace jsou vétsinou diagnostikovany v pozdnim stadiu,
coz je jednim z faktort jejich nepfiznivé progndzy. Nase kazuistika se tyka zeny, jiz byla celiakie diagnostikovana v 53 letech.
Po 2 letech se u ni nahle rozvinula sideropenicka anémie. Esofagogastroduodenoskopie ani kolonoskopie neprokazala
krvaceni do gastrointestindlnho traktu. Video kapslova endoskopie odhalila exulcerovanou stendézu v jejunu se zndmkami
krvéceni, pied kterou kapsle retinovala. Na simultanné provedené CT enterografii nebyla infiltrace patrnd. Byla provedena
operacni revize s resekci infiltrace jejuna. Histologicky byl prokdzan adenokarcinom tenkého stieva, vzhledem k rizikovym
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faktorim byla zahdjena adjuvantni chemoterapie. Znalost malignich komplikaci celiakie, jejich rizikovych faktori a mozno-
sti vyuziti modernich enteroskopickych metod muze pfispét k ¢asné diagnostice a zlep3eni prognézy téchto onemocnéni.
Vzhledem k nedostatku dat a absenci doporucenych postupt se lé¢ba adenokarcinomu tenkého stieva fidi nazory expert
a doporucenymi postupy lé¢by kolorektalniho karcinomu. Chirurgicka resekce je jedina potencialné kurativnilécba. U stadia

Il s rizikovymi faktory a stadia Ill by méla byt zvazena adjuvantni chemoterapie.

Klicova slova: adenokarcinom, celiakie, chirurgie, video kapslova endoskopie, tenké stievo.

Fig. 1. VCE showing malignant tumor of the small bowel (g, b), with apparent bleeding (c)

Introduction
Celiac disease (CD) is a chronic multiorgan autoimmune disease

triggered by exposure to gluten in genetically predisposed individuals
(1). Patients with CD are at a higher risk of malignant complications such
as malignant lymphoma, small bowel adenocarcinoma and others (2).
Diagnosis of these complications at an advanced stage is one of the
factors of their unfavorable prognosis. The use of modern enteroscopic
methods such as video capsule endoscopy (VCE) or double balloon
enteroscopy has been helpful in the diagnosis of small intestinal ma-
lignancies during recent years (3, 4). Due to rarity of these diagnoses
there is a lack of a standardized therapeutic approach.

Case report

Our patient is a woman who was diagnosed with CD at 53 years
of age. She was initially asymptomatic, with Sjégren syndrome in her
past medical history and a positive family history of CD in her daughter.
We performed targeted screening, according to recommendations (5),
which showed a positivity of specific autoantibodies anti-tissue tran-
sglutaminase (anti-TTG) in IgA and anti-deaminated gliadin peptides
(anti-DGP) in IgA and IgG. A biopsy of the distal duodenum showed
villous atrophy Marsh 3b according to the Marsh-Oberhuber classifi-
cation. No anemia was detected at the time of the diagnosis of CD
(hemoglobin 125 g/L, MCV 88fL, ferritin 41.4 ug/L). The patient started
a strict gluten-free diet and was in stable condition, without any signs
of malnutrition during the follow-up visits. Anti-TTG IgA and anti-DGP

VNITRNI LEKARSTV( / Vniti Lék 2020; 66(7): e39-e42 /

IgA decreased to normal levels in seven months with a slight persistent

positivity of anti-DGP IgG.

After two years on a gluten-free diet the patient started to suffer
from artralgies, for which prednisolone, hydroxychloroquine and non-
-steroid-anti-inflammatory drugs were prescribed. She experienced
slight intermittent epigastric pain and one episode of black stool.
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Moderate anemia (hemoglobin 97 g/L, MCV 84fL, ferritin 22.1 ug/L)
was detected on a follow-up visit to rheumatology. We performed an
esophagogastroduodenoscopy and colonoscopy in search of bleeding
with physiological findings. In accordance with ESGE guidelines (6) VCE
was scheduled, an additional push enteroscopy (as required before
VCE by the insurance company in our region) with biopsy showed
stable findings without villous atrophy (Marsh 1, CD3* CD8" as shown
by immunohistochemistry). The VCE revealed exulcerated, stenotized
infiltration of the small bowel, with signs of bleeding (Fig. 1a, 1b), in
front of which the capsule lodged. The capsule was visualized on an
abdominal x-ray (Fig. 2). No infiltration was evident on a simultaneously
performed CT enterography, only the position of the lodged capsule
indicated the site of stenosis (Fig. 3). The patient was operated upon
with a finding of infiltration of the jejunum at the mesenterial site, with
bilateral lymphadenopathy. A resection of 60 cm of the jejunum (Fig. 4)
with side-to-side anastomosis was performed. The patient was dischar-
ged 7 days after surgery without any postoperative complications. The
specimen was evaluated by a histopathologist as moderately differen-
tiated adenocarcinoma (Grade 2), with angioinvasion and a positive
lymph node (1/13), RO resection, pT3NTMO (Fig. 5). The patient received
adjuvant chemotherapy XELOX (capecitabine plus oxaliplatin) due to
risk factors (positive lymph node and angioinvasion).

Discussion

Malignant tumors of the small bowel represent only 1-3% of gas-
trointestinal malignancies. Adenocarcinomas are the most frequent
finding (35-50%) followed by carcinoid tumors (30%), lymphomas
(15%) and gastrointestinal stromal tumors other than sarcomas (10%)
(7-9). Nevertheless, patients with CD are at an increased risk of some
of these malignancies. Studies investigating the risk of development of
carcinoma in patients with CD bring very different results, ranging from
a 10-fold increased risk (2) to an 82.6-fold increased risk (7). Although
the relative risk of lymphoma dramatically decreases after one year of
gluten-free diet (RR 157.6 to 12.7), the decrease in cases of carcinoma is
not so expressed (RR 38.0 to 6.4) and the p-value for the trend doesn't
reach statistical significance (10).

Diagnosis of CD at an advanced age, untreated CD and possibly also
persisting villous atrophy and male gender were described as risk factors
of malignant complication development in celiac patients (11-14), but
the number of patients in studies is usually small and the results aren't
uniform. Our patient was diagnosed with CD at the age of 53 years. Due
to the lack of symptom:s it is possible that CD was undiagnosed and
untreated for a long time in our patient, highlighting the importance of
family screening in such cases. A high turnover of the inflammatory po-
pulation with mucosal lymphocyte infiltration, an increased permeability
to oncogenic factors, a malabsorption of protective substances such as
vitamins A and E, or an impaired immune surveillance are considered
as pathogenetic mechanisms of cancerogenesis in these settings (14).
Another question is the course of development of the carcinoma. A ma-
jority of opinions lean toward adenoma-carcinoma evolution sequence
(15, 16), but there are some studies which question this approach, pro-
viding cases suggestive of dysplasia development in the flat mucosa

sed by video capsu
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stient with celiac disease: a case report and review of literature

e endoscopy Ina p

Fig. 2. Avisible capsule on the abdominal x-ray

Fig. 3. CTenterography (coronal scan) - VCE lodged in the jejunum with
no evident CT signs of tumor infiltration

(3). In contrast to small bowel adenocarcinoma in general, where the
duodenum is affected most frequently, carcinomas tend to develop in
the jejunum in most cases of CD patients, which corresponds with our
case. Vomiting, anemia, weight loss, intestinal bleeding, abdominal mass,
and perforation are the most frequent symptoms (17). Unfortunately,
a diagnosis is usually made in the advanced stages of the disease (74%
in stage llI-IV) (14). In most cases the carcinoma isn't accessible to esopha-

gogastroduodenoscopy. CT or MR enterography and PET/CT are used
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Fig. &. Peroperative view of infiltration of jejunum (red arrow) with the
lodged capsule which was extracted by enterotomy (green arrow)

in the diagnostic approach. The availability of VCE and device assisted
enteroscopy could help in early diagnosis. In our case VCE was the only
examination which revealed the infiltration of the jejunum, when even the
CT enterography was negative. However, a recent study showed that the
diagnostic implementation of new techniques did not yield a significant
advantage in terms of an early diagnosis and better outcome, but there is
a need for further investigation (18). Due to a lack of data and an absence
of guidelines, treatment of a small bowel adenocarcinoma is based on
expert agreement and guidelines for colon cancer. A prospective phase
Il clinical trial PRODIGE 33-BALLAD comparing adjuvant chemotherapy
vs observation among patients with small bowel adenocarcinoma with
stage I-lllis still ongoing. Surgical treatment is the only potentially curative
option. However, 40% of patients have a relapse after primary tumor
resection. The main prognostic factors are lymph node invasion and
localization, with duodenal tumors having a worse prognosis. Five-year
survival in cases of lymph node invasion is poor (28-32%) (19-21). For
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stage |l with risk factors (pT4) and stage lll (N+) adjuvant chemotherapy

should be considered. Regimens are based on fluoropyrimidine in com-
bination with oxaliplatin (22).

Conclusion

We presented the case of a woman who was diagnosed with
atypical CD at the age of 53 years. The disease was complicated by
small bowel adenocarcinoma, which was detected by VCE. The patient
underwent surgical resection and received adjuvant chemotherapy. The
knowledge of the risk factors of CD, malignant complications and the
use of modern enteroscopic methods could improve the outcomes of

these patients in the future.
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Summary

Primary malignant tumors of small bowel constitute only about 1-2% of all gastrointestinal neoplasms. Although
neuroendocrine tumors (NETs) are relatively rare, they still represent the second most common malignancy of the
small bowel (after adenocarcinoma). Clinical manifestations include abdominal pain, bowel obstruction, diarrhea,
weight loss and bleeding. The differential diagnosis of obscure gastrointestinal bleeding can sometimes be chal-
lenging for endoscopy as well as for radiology methods. We present the case of an 80-year-old man suffering
from severe hypochromic anemia. Routine endoscopic methods did not show any appropriate pathology. Finally,
a single ulcerative infiltration of the ileum was diagnosed by capsule endoscopy (CE). CT enterography did not
reveal any other lesions. In accordance with a positive chromogranin A, endoscopic and radiologic methods, a sus-
picion of NET was expressed. During the surgery, 7 lesions were found and a resection of 120 cm of ileum was per-
formed. The histology confirmed a diagnosis of NET grade 1, with a total number of 15 NET lesions in the specimen.
The following octreotide scan did not show any residual infiltration. We present a patient with 15 NET lesions in the
ileum diagnosed by CE and successfully cured by surgical resection of the ileum.

Key words: capsule endoscopy - carcinoid syndrome - gastrointestinal carcinoids — neuroendocrine tumor -
obscure gastrointestinal bleeding — small bowel - surgery

Mnohocetné postizeni tenkého streva neuroendokrinnim tumorem:
kazuistika a prehled literatury

Souhrn

Maligni tumory tenkého stfeva tvoii jen asi 1-2 % ze viech nadoru gastrointestinalniho traktu. Ackoli neuroendo-
krinni tumory (NETs) jsou relativné vzacné, tak i pfesto predstavuji druhou nej¢astéjsi malignitu tenkého stieva
(hned po adenokarcinomu). Klinicky se projevuji bolesti bficha, stfevni obstrukci, prtjmy, tbytkem na vaze ¢i kr-
vacenim. Diferencidlni diagnostika skrytého gastrointestinalniho krvaceni mlze byt nékdy vyzvou jak pro metody
endoskopické, tak radiologické. Prezentujeme pfipad 80letého pacienta dosetiovaného pro tézkou mikrocytarni
anémii. Zakladni endoskopické metody neobjasnily zdroj skrytého krvaceni. Nakonec pomoci kapslové endosko-
pie (CE) byla diagnostikovédna izolovana ulcerace ilea s navalitymi okraji. CT enterografie nezachytila Zddnou dalsi
|ézi. Vzhledem k pozitivnim hodnotam chromograninu A, nalezu na endoskopickych a zobrazovacich metodach
bylo vysloveno podezieni na NET tenkého stieva. Béhem operace bylo zjisténo 7 lozisek NET tenkého streva a byla
provedena resekce 120 cm ilea. Dle definitivni histologie bylo v preparétu nalezeno celkem 15 lozisek NET grade 1.
Kontrolni octreoscan neodhalil zadné dalsi rezidualni lozZisko. Pfedstavujeme pfipad pacienta s celkem 15 lozZisky
NET tenkého stieva diagnostikovaného pomoci CE s naslednou Uspésnou resekci ilea.

Klicova slova: gastrointestindlni karcinoid - chirurgie — kapslovd endoskopie - karcinoidovy syndrom -
neuroendokrinni tumor - skryté krvaceni do gastrointestinalniho traktu — tenké stfevo
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Introduction

Primary small bowel malignant tumours comprise only
1-2% of all gastrointestinal neoplasms. Neuroendocrine
tumours (NETs) represent a relatively rare subgroup of
malignant neoplasms. Despite this fact, NETs are the
second most common malignant tumours of the small
bowel [1-3]. NET can be often asymptomatic for a long
time, sometimes can present with obscure gastrointesti-
nal bleeding (OGIT) and the diagnostics can be challeng-
ing as for endoscopic as well as radiologic tools [4-7].
An increase of small bowel NETs incidence has been
reported recently, not due to a real incidence rise but
rather due to better diagnostic methods [6,8,9].

Case report

Our patient is an 80-year-old polymorbid man investi-
gated for a severe anemia (hemoglobin level of 53 g/L).
His case history includes chronic ischemic heart disease,

1a, 1b. CE showing an ulceration wit

heart attack, aortic valve replacement, cardiac rhythm
disturbances, diabetes mellitus and prostatectomy for
adenocarcinoma.

Esophagogastroduodenoscopy revealed just a mild
erosive gastropathy. During colonoscopy, only diver-
ticulosis of the sigmoid colon was diagnosed, and four
small polyps were removed by endoscopic polypec-
tomy (tubular adenomas).

Due to persistent anemia, the patient underwent en-
teroscopy, where no significant pathology was discov-
ered. Subsequently, capsule endoscopy (CE) was per-
formed, finding a 12 x 6 mm isolated ulceration in the
ileum, with thickened edges giving the impression of
an exulcerated submucosal formation of 2 cm in total
(fig. 1a, 1b).

Duetothe positive values of chromogranin A (207.3 pg/L,
reference range < 50) and the findings of endoscopic
and imaging methods - CT enterography (fig. 2a, 2b),

hickened edges of 2 cm in size

Fig. 2a, 2b. Contrast enhanced CT: a (coronal scan) and b (transversal scan) hypervascularised lesion on ileal
bowel loop (red arrow)

Vnitf Lék 2018; 64(10): 966-969
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we expressed a suspicion of a NET of the small intestine.
During surgery (fig. 3), seven suspect rigid small intes-
tine lesions were palpably detected, and a resection of
120 cm of the ileum was performed. According to defin-
itive histology (fig. 4, 5, 6a, 6b), a total of 15 NET grade

Fig. 3. Peroperative view of 2 round-shaped lesions

Fig. 4. Specimen of ileum after fixation in formal-
dehyde. Lesions of NET marked by arrows

Fig. 5. Histological section: NET infiltrating
submucosa of the small bowel wall,
HE staining, 200x

Vnitf Lék 2018; 64(10): 966-969
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1 lesions with the predominance of submucosa and
muscularis propria (T3) were found. Metastases were
present in 6 regional lymph nodes (total 12 examined
lymph nodes). In the postoperative period, a following
octreotide scan was performed without residual lesion
finding. From an oncological point of view, only obser-
vation without subsequent adjuvant oncological treat-
ment will be introduced.

Discussion

NETs located in the duodenum up to 1cm in size can be
treated endoscopically and are mostly isolated lesions
[10,11]. On the other hand, surgical treatment is recom-
mended for NETs in the jejunoileum. They have a greater
propensity to metastasize and NETs in this localization
can even form more lesions [2,6,8]. Multiple lesions may
be found in up to 40% of cases [8]. Small bowel NETs
may initially behave asymptomatically, and even small
tumors under 1 cm tend to form lymph node metas-
tases relatively early (in 20-30% of cases). For NETs
larger than 2 cm, the risk of metastatic involvement of
regional lymph nodes increases to over 80%. With pri-
mary tumor size up to 2 cm, the incidence of liver meta-
stases is reported in up to 20% of patients (for sizes
greater than 2 cm in more than 40% of patients) [1,5].
The carcinoid syndrome, which occurs in 20-30% of pa-

Fig. 6a. Histological section: Solid, insular masses
of monotonous small round cells positive
for chromogranin, immunohistochemical
staining, 200x

Fig. 6b. Histological section: Proliferation Ki67 index
is less than 2%, 1 mitoses/10 high-power
fields, immunohistochemical staining, 200x
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tients with a NET of the small intestine, is almost always
(around 95%) associated with the presence of liver meta-
stases [4,6,8].

When diagnosing NETSs, their tendency to extraluminal
proliferation may be problematic. This was the case with
our patient, most of whose lesions tended to infiltrate
submucosa and muscularis propria. In the diagnosis of
small intestine tumors, CE, double-ballon enteroscopy
and CT enterography are usually compared. In compara-
tive studies of these methods in the diagnosis of smallin-
testine tumors, the yield appears to be similar (although
in case of NETs, CE has slightly better results) [8,12-15].

On the other hand, a certain disadvantage of CE in the
diagnosis of NETs may be their tendency toward extra-
luminal spreading [5]. The combination of these 3 meth-
ods in the diagnosis of OGIB and small intestine tumors
[15-19] seems to be ideal. In our case, only one lesion was
identically visible on CE and CT enterography. Other le-
sions were detected by palpation during surgery and
from the definitive histology. The following octreotide
scan did not reveal any other residual lesions. Therefore
there is no indication of systemic treatment.

Even if in our patient one lesion of 2 cm in size and
another 14 lesions occurred ranging in size from 0.5 cm
to 2 cm, the carcinoide syndrome or liver metastasis
were not present. Only positive regional lymph nodes
metastases were evaluated in the specimen. There are
no data for the adjuvant treatment.

5-year survival rate in patients with NET and the re-
gional lymph node involvement reaches 70-90% after
curative surgery with lymphadenectomy [1,4,201.

Conclusion

We present an 80-year-old man with OGIB. In our rare
case, a patient with 15 lesions of NET in the ileum was
diagnosed by CE and successfully cured by surgical re-
section of the ileum.

Supported by Ministry of Health, Czech Republic - conceptual
development of research organization (FNBr, 65269705).
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Summary

Gastric antral vascular ectasia (GAVE) and solitary rectal ulcer syndrome (SRUS) are both mentioned in the literature
as rare causes of iron deficiency anemia and gastrointestinal (Gl) bleeding. GAVE accounts for up to 4 % of upper
non-variceal Gl bleeding; SRUS is a rare benign disorder that presents with rectal bleeding. We present the case of
a 75-year-old patient who was admitted to our facility with anemia. In the same patient, we encountered chronic
bleeding from GAVE and SRUS. Both diagnoses were treated endoscopically: GAVE by argon plasma coagulation
and a subsequent treatment with proton pump inhibitors and SRUS by adrenaline injection and clipping, consec-
utively treated with mesalazine enemas. The patient was successfully cured, resulting in a stable level of hemoglo-
bin and no recurrent Gl bleeding. We report a unique case of chronic Gl bleeding caused by two uncommon dia-
gnoses. The co-occurrence of GAVE and SRUS has not been previously described or published.

Key words: anemia — endoscopy - gastric antral vascular ectasia (GAVE) - gastrointestinal bleeding - solitary rectal
ulcer syndrome (SRUS)

Cévni ektazie zaludecniho antra a syndrom solitarniho rektalniho viedu
- dvé vzacné diagnozy jako pficina anémie u téhoz pacienta: kazuistika

Souhrn

Cévni ektdzie zalude¢niho antra (gastric antral vascular ectasia — GAVE) a syndrom solitarniho rektalniho viedu (so-
litary rectal ulcer syndrome - SRUS) jsou uvadény v literatufe jako vzacné pficiny zptsobujici anémii z nedostatku
zeleza a krvaceni do gastrointestinalniho traktu (GIT). GAVE mize zpUsobovat nevarikdzni krvaceni z horniho GIT
do 4 %. V pfipadé SRUS se jednd o vzacné benigni onemocnéni, které se nejcastéji projevuje krvacenim z konec-
niku. Prezentujeme piipad 75letého pacienta, ktery byl pfijat na nasi kliniku pro anémii. U stejného pacienta jsme
diagnostikovali chronické krvaceni z GAVE a SRUS. Oba nélezy byly osetfeny endoskopicky: GAVE pomoci argon
plazma koagulace s naslednou Ié¢bou inhibitory protonovych pump a SRUS opichem adrenalinovou injekci a na-
loZenim klipu, poté nasledovala lokaini Iécba mesalazinovymi klyzmaty. Pacient byl takto uspésné vylécen, s vy-
slednym stabilnim hemoglobinem a bez dalsich znamek krvaceni do GIT. Prezentujeme ojedinély pfipad pacienta
s chronickou anémii, jezZ byla zplsobena koincidenci dvou vzécnych onemocnéni. Koincidence GAVE a SRUS nebyla
zatim v literatufe publikovana.

Klicova slova: anémie - cévni ektazie zaludecniho antra — endoskopie - gastrointestinalni krvaceni - syndrom so-
litdrniho rektalniho viedu

Introduction GAVE is reported to be the cause up to 4 % of upper non-
Gastric antral vascular ectasia (GAVE) is a rare cause of  variceal bleeding [2,3]. This disorder is often linked with
upper gastrointestinal (Gl) bleeding. The etiology is still  other chronic diseases such as autoimmune connective

unclear, although there are some theories, including me-  tissue diseases or in 30 % of the patients with liver cirrho-
chanical stress and excess of vasoactive instances [1-3].  sis [3,4]. GAVE has a characteristic endoscopic appear-
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ance of linear, red stripes radiating toward the pylorus
[5]. A punctate form has also been described, which ap-
pears more commonly in patients with liver cirrhosis [6].

Solitary rectal ulcer syndrome (SRUS) is also de-
scribed as an infrequent benign entity that can cause
iron deficiency anemia and whose symptoms usually in-
clude rectal bleeding. SRUS is often linked with a defe-
cation disorder [7,8]. Its etiology is unknown; it is mostly
reported with chronic mucosal and hypoperfusion in-
duced ischemic injury to the rectal mucosa. SRUS is asso-
ciated with a paradoxical contraction of the pelvic floor,
leading to a mucosal prolapse and a pressure necrosis of
the rectal mucosa [7]. Endoscopic findings of SRUS can
imitate diseases such as inflammatory bowel diseases
and neoplasms [7]. Symptoms of SRUS include rectal
bleeding, mucus discharge from the rectum, straining
during defecation, constipation, rectal prolapse, and
lower abdominal pain [7-9].

Fig. 1A. Characteristic endoscopic view of GAVE
stripes in the antrum creating a watermelon
stomach

Fig. 1B. Detail of one of the GAVE stripes with dilated
blood vessels
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Case report

Our patient is a 75-year-old polymorbid man whose
case history includes hypertension, diabetes mellitus,
dyslipidemia, hyperuricemia, atrial fibrillation for which
he was taking anticoagulants, chronic ischemic heart
disease, hemorrhoids, diverticulosis of the sigmoid
colon, and gastroduodenal ulcer disease. The patient
had a history of constipation and occasional episodes
of rectal bleeding.

The patient was admitted to our ward for severe sider-
openic anemia, with a hemoglobin level of 64 g/L. Dys-
phagia, vomiting, hematemesis, and melena were not
present at the time of admission. The patient was hemo-
dynamically stable. Two blood transfusions were given
with no suitable hemoglobin elevation.Esophagogastro-
duodenoscopy (EGD) and colonoscopy were planned to
exclude Gl bleeding. EGD showed characteristic find-
ings of GAVE (fig. 1A, 1B), with no signs of acute bleed-
ing. Treatment with argon plasma coagulation (APC) was
chosen (fig. 1C) and followed with proton pump inhibitor
medication. Diagnosis of GAVE was proved histologically
(fig. 2). There was a sudden occurrence of enterorrha-
gia after a few days, and a colonoscopy was performed;
the colonoscopy detected a rectal ulcer 13 cm from the

Fig. 1C. Endoscopic view after APC treatment

Fig 2. Gastric antral biopsy: biopsy showed dilated
capillaries (arrows) in the superficial lamina
propria with fibrin thrombi and mild foveolar
hyperplasia
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anal verge, covered by a clot (fig. 3A). Endoscopic treat-
ment of an adrenaline injection and a lining of the clip
was performed. Local rectal enema therapy with mesala-
zine was started. Ten days later, the control colonoscopy
showed healing of the rectal ulcer (fig. 3B). The patient
seemed to be stable, and his hemoglobin level normal.
Liver ultrasound elastography excluded cirrhosis, and
EGD excluded esophageal or gastric varices. Transrectal
ultrasonography (TRUS) was added, with no signs of infil-
tration of deeper layers. Finally, histology confirmed the
diagnosis of SRUS (fig. 4).

Discussion

Our patient had several possible causes of Gl bleed-
ing in his case history: hemorrhoids, diverticulosis of
the sigmoid colon, and gastroduodenal ulcer disease.
However, none of them was the cause of the patient’s
chronic anemia. Two rare entities were shown by en-
doscopy: GAVE and SRUS.

Fig. 3A. Endoscopic view of solitary rectal ulcer with
a clot 13 cm from the anal verge

Fig. 3B. Healing rectal ulcer after 10 days of
treatment

GAVE can be associated with other chronic diseases
such as liver cirrhosis, systemic sclerosis, diabetes melli-
tus, and cardiovascular disease [3,6]. Our patient under-
went ultrasound elastography, which excluded liver
cirrhosis. Patients with liver cirrhosis and GAVE usu-
ally have a punctate form of GAVE instead of the more
common linear striped appearance on the endoscope
[3,6]. The etiology of GAVE in our patient’s case seems
to be cardiovascular.

In a differential diagnosis, it is important to distin-
guish between GAVE and portal hypertensive gastro-
pathy (PHG) or antral gastritis (AG). The treatment of
these entities differs from that of GAVE. The treatment
of GAVE should be performed endoscopically, whereas
PHG treatment is focused on the reduction of portal
pressure [1] and AG can be treated by medication.

APC is safe and effective in the treatment of GAVE,
but recurrent bleeding occurs and may require more
endoscopic sessions [5]. Some authors claim that endo-
scopic band ligation (EBL) is feasible and effective and
should be performed as a method of first choice in
GAVE treatment [2,6].

If severe recurrent and refractory bleeding occurs
after APC or EBL treatment or endoscopic treatment
is not effective, surgery is reserved as an efficacious
method. It can, however, be associated with an in-
creased risk of morbidity and mortality [3]. Jin et al pub-
lished a case of a successfully surgically treated patient
with refractory bleeding. In their case, a distal gastrec-
tomy was performed in a hemodynamically unstable
patient [4].

Clinical symptoms, endoscopic view, and histolog-
ical findings constitute the criteria for the diagnosis
of SRUS [8,9]. SRUS has been described in three most
common endoscopic views. Endoscopic appearances

Fig. 4. Histopathological section of rectal lesion:
examination of the rectal mucosa adjacent to
the ulcer showed non-specific changes:
superficial erosion, mixed inflammatory
infiltration of the lamina propria mucosa.
The following characteristic (traumatic-type)
changes were found: starting fibromuscular
obliteration of the lamina propria mucosae
(arrows) and slight distortion of the crypts

Vnitf Lék 2017; 63(5): 339-342
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range from erythematous lesions to ulcerative or poly-
poidal/nodular ones. The most common appearance
reported is the ulcerative type [7] that our patient pre-
sented with.

Rectal bleeding was the reason to perform colono-
scopy in our case. This symptom is reported as most
common in SRUS, according to Abid et al [7] in 82 %
and Abbeasi et al [8] in 56 % of the cases. Constipation,
which our patient also presented with, is reported as
aless frequent symptom, 23 % in Abid et al [7] but 73 %
in Abbasi et al [8]. Giving blood transfusions because
of anemia caused by SRUS is uncommon [9]; however,
severe anemia and chronic ischemic heart disease were
indications for a blood transfusion in our case.

In our sample, the histopathological section con-
firmed a benign diagnosis. Some authors also recom-
mend TRUS as helpful in ruling out an associated malig-
nancy and recommend performing it routinely as a part
of an evaluation in cases of suspected SRUS [10]. Never-
theless, performing a biopsy is mandatory to confirm
SRUS and exclude potentially malignant diagnoses.

Hemorrhoids are often the reason for rectal bleed-
ing, but a possible co-occurrence with another disease
should not be excluded. Some authors published asso-
ciated underlying conditions with SRUS. Abid et al [7]
reported a slightly increased co-occurrence with hem-
orrhoids in 6 %. Co-occurrence with ulcerative colitis
was present in 2.5 %, hyperplastic polyps in 3.5 %, ad-
enomatous polyps in 2 %, and adenocarcinoma of the
colon was observed in 2 % [7].

The treatment of SRUS ranges from a conserva-
tive treatment such as topical enemas (5-aminosalic-
ylate or steroid), oral 5-aminosalicylate or sucralfate,
biofeedback, followed by endoscopical steroid injec-
tions, to surgery (rectopexy, excision of ulcer) [9,11]. In
a non-healing SRUS, conservative treatment manage-
ment, laparoscopic resection rectopexy, and transanal
endoscopic microsurgery were reported as safe, feasi-
ble, and effective treatment methods [12]. Endoscopy
can also be used for the treatment of bleeding SRUS,
which we successfully managed endoscopically by an
adrenaline injection and clip lining.

Conclusion

We describe a patient presenting with chronic iron de-
ficiency anemia caused by a combination of two rare
diagnoses. Endoscopy was chosen as a first-line treat-
ment, followed by a drug treatment.

Supported by Ministry of Health, Czech Republic - conceptual
development of research organization (FNBr, 65269705).
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ABSTRACT

Mitochondrial neurogastrointestinal encephalomyopathy (MNGIE) is a rare autosomal recessive disease
caused by a mutation in the TYMP gene encoding thymidine phosphorylase. MNGIE causes gastrointestinal
and neurological symptoms in homozygous individuals and is often misdiagnosed as anorexia nervosa,
inflammatory bowel disease, or celiac disease. We present the case of a 26-year-old female with MNGIE, who
was initially diagnosed with anorexia nervosa and Crohn’s disease. The diagnosis of MNGIE was established
by biochemical confirmation of elevated serum and urine thymidine and deoxyuridine levels after multiple
examinations and several years of disease progression and ineffective treatment. Subsequent molecular genetic
testing demonstrated a homozygous TYMP gene mutation. MNGIE should be considered in patients with
unexplained malnutrition, intestinal dysmotility, and atypical neurological symptoms.

Key words: Genetic disease - MNGIE — thymidine phosphorylase — malnutrition — neuropathy — Crohn's
disease — anorexia nervosa.

Abbreviations: BMI: Body mass index; CD: Crohnrs disease; CT: Computed tomography; GI: Gastrointestinal;
MNGIE: Mitochondrial neurogastrointestinal encephalomyopathy; MRI: Magnetic resonance imaging; PEG:
Percutaneous endoscopic gastrostomy; TP: Thymidine phosphorylase.

INTRODUCTION

Mitochondrial
neurogastrointestinal
encephalomyopathy (MNGIE)
is a rare autosomal recessive
disease caused by a mutation
in the TYMP gene encoding
thymidine phosphorylase.
Although the prevalence of
MNGIE has not been determined,
approximately 200 cases have
been described worldwide
[1]. Clinical manifestations,
including gastrointestinal (GI)
and neurological symptoms,
first appear in the second decade
of life [2] and may lead to a
misdiagnosis of anorexia nervosa,
inflammatory bowel disease,
celiac disease, or Charcot-Marie-
Tooth disease. A definitive
diagnosis requires detection
of biallelic pathogenic TYMP

gene variants with reduced levels of thymidine phosphorylase
enzyme activity in peripheral leukocytes and elevated plasma
and urine thymidine and deoxyuridine concentrations [3].

CASE REPORT

A 26-year-old female presented with an 8-year history
of intermittent diarrhea, abdominal cramping, early satiety,
and weight loss for which she had received neither specific
diagnosis nor treatment. The patient was 170 cm tall,
weighted 40 kg, and her body mass index (BMI) was only
14 kg/m? Anemia, lymphocytopenia, hypoalbuminemia,
and coagulopathy confirmed a malabsorption syndrome.
Gastrointestinal infections and parasites were excluded. An
abdominal ultrasound revealed small intestinal malabsorption
syndrome, abdominal lymphadenopathy, and hepatopathy.
Endosonography of the pancreas and fecal elastase level were
normal. An enteroscopic examination detected jejunal and
ileal diverticulosis. Celiac disease, lactase deficiency, and
Whipple’s disease were histologically excluded. A colonoscopy
revealed terminal ileum inflammation consistent with
Crohn’s disease (CD). Amyloidosis was excluded by rectal
biopsy. We ruled out immunodeficiency diseases including
human immunodeficiency virus. The patient underwent
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capsule endoscopy, which was complicated by a small bowel
obstruction (Fig. 1) necessitating acute surgical intervention.
Intraoperative findings included a pathologically convoluted
and structurally altered ileum and the impacted endoscopy
capsule. A surgical biopsy showed only reactive inflammatory
changes. Subsequently, magnetic resonance (MR) enterography
revealed jejunal spasticity, terminal ileum stenosis with
prestenotic dilation, lymphadenopathy, an elongated stomach,
and hepatomegaly (Figs. 2, 3). Based on the above findings, we
diagnosed the patient with CD and prescribed corticosteroid
therapy. However, the patient refused this treatment, failed to
return for her regular appointments, and was lost to follow-
up until she returned to our outpatient clinic three years later.
During the interval, she had been diagnosed with anorexia
nervosa at an outside gastroenterology clinic. Although she
had undergone percutaneous endoscopic gastrostomy (PEG)
tube placement for delivery of enteral nutrition, the patient
was severely malnourished (weight, 34.2 kg; BMI, 11 kg/m?).
Her condition gradually worsened over the next year, and we
performed a second complete workup.

Fig.1. Abdominal x-ray showing an impacted
endoscopy capsule in the patient with mitochondrial
neurogastrointestinal encephalomyopathy (MNGIE).

Fig. 2. CT enterography showing gastrectasia in
our patient.
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Fig. 3. Abdominal CT reveals hepatomegaly in the
patient.

Gastroscopy and colonoscopy showed normal macroscopic
findings, but histological examination of random colonic
biopsies revealed eosinophilic infiltration. MR enterography
confirmed an elongated stomach. A colon transit study
recorded a very low bowel motility rate. A high positive level
of fecal calprotectin (about 1800 TU) was repeatedly recorded.
Immunological and endocrine laboratory test results were
within normal limits. We continued enteral nutrition via the
PEG tube.

A few months later, the patient was hospitalized with
an ileus. Laboratory tests at that time revealed microcytic
anemia, coagulopathy, hepatopathy, and severe malnutrition.
An ultrasound examination showed intestinal malabsorption.
Abdominal computed tomography (CT), CT enterography,
and x-ray enteroclysis showed hepatomegaly and a convoluted
ileal loop (Fig. 4). These findings and the elevated fecal
calprotectin were considered consistent with active CD. Total
parenteral nutrition, complete bowel rest, and intravenous
corticosteroid therapy were initiated. We ordered a neurological
evaluation due to the onset of peripheral neuropathy with
atypical sensation in the feet (Fig. 5) and blepharoptosis.
Electromyography detected a small fiber neuropathy highly
suspicious for Charcot-Marie-Tooth disease (later ruled out
by genetic testing). MR imaging (MRI) of the brain revealed
extensive symmetric changes within the white matter bilaterally
and discrete areas of restricted diffusion in the splenium of
the corpus callosum (Fig. 6). Corticosteroid treatment was
ineffective. The patient experienced nausea and vomiting
due to intestinal stagnation. At that point, we performed a
laparotomy and found abdominal ascites (approximately
1000 mL), hepatic cirrhosis, and a convoluted ileal segment
(length, 120 cm) with stenosis and no apparent peristalsis.
We performed a strictureplasty and terminal ileum resection
(length, 30 cm) with an ileal-ascending colon anastomosis and
protective ileostomy. The intraoperative liver biopsy showed
micronodular hepatic cirrhosis. However, postoperatively,
the patient still had problems due to GI dysmotility, and her
nutritional status continued to decline. Finally, we implanted
a Broviac catheter for long-term parenteral nutrition.

We expected a rare disease because the patient had
prolonged and progressive atypical GI and neurological
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Fig. 4. X-ray enteroclysis: gastrectasia and a
convoluted ileal loop.

Fig. 5. Pes cavus in the 26-year-old patient with
MNGIE.

symptoms of unknown etiology. Our suspicion on the
diagnosis of MNGIE was confirmed. We assessed serum and
urine levels of purines and pyrimidines. The results confirmed
a thymidine phosphorylase deficiency. The patient’s serum
deoxyuridine and thymidine concentrations were elevated
to 7.2 umol/L (reference range up to 0.05 umol/L) and 3.6
pmol/L (reference range up to 0,05 umol/L), respectively, and
thymine was not detected. Urine levels of deoxyuridine (36.9

mmol/mol creatinine), thymidine (18.4 mmol/mol creatinine),
thymine (7.02 mmol/mol creatinine), and uracil (23.0 mmol/
mol creatinine) were elevated. Molecular genetic analysis
of the TYMP gene (nine exons and the adjacent introns)
revealed a homozygous mutation, ¢.647C>T (Ala216Val), in
exon 6. Genetic testing of the patient’s parents identified a
heterozygous pathogenic TYMP gene mutation (c.647C>T)
in both, establishing them as healthy carriers of MNGIE.
We ordered a re-examination of the small intestinal biopsy
sample obtained during the patient’s first presentation. The
histologic findings were chronic enteritis with ulceration and
focal diverticulitis, compatible with the diagnosis of MNGIE
(Fig. 7 a, b). A radiologist confirmed that the changes noted
in the patient’s brain MRI were typical of MNGIE.

At the time of this report, the patient is receiving
symptomatic care including parenteral nutrition through
a Broviac catheter with enteral dietary supplements. The
protective ileostomy is still maintained, due to depressed
rectal sphincter tone. Presently, she does not require liver
transplantation as her liver function is stable. She leads a
relatively normal life that includes travelling and is followed
by our outpatient nutrition services department. Prospectively,
there is hope for gene therapy for our patient, a technique under
research and still unavailable.

DISCUSSION

Mitochondrial neurogastrointestinal encephalomyopathy
is a rare autosomal recessive disease caused by a mutation
in the TYMP gene (previously known as ECGF1) located
on chromosome 22q13.32-qter [4] that encodes thymidine
phosphorylase. Thymidine phosphorylase is an enzyme that
normally catalyzes the degradation of thymidine to thymine
[5]. Consequently, MNGIE results in increased cellular
thymidine concentration and high serum thymidine levels [3].
The disease is associated with errors and multiple deletions
of mitochondrial DNA in the skeletal muscle resulting from
miscommunication between nuclear and mitochondrial
genomes [6]. Homozygous individuals suffer from multiple
symptoms including GI dysmotility with pseudo-obstruction
manifested as cachexia, abdominal pain, diarrhea, vomiting,
borborygmi, and early satiety. Patients are typically unable
to gain weight or increase their body fat percentage in late

Fig. 6. T2-weighted magnetic resonance imaging of the brain showing diffuse cerebral white
matter hyperintensity .
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Fig. 7. Histologic evaluation of the small intestinal
biopsy: (a) mucosal and submucosal ulcer with
granulation tissue at the base of the defect and
muscular layer diverticulum; (b) mucosal ulcer with
granulation tissue at the base of the defect.

childhood. Diverticulosis, especially atypical small intestinal
diverticulosis, can be found in about 67% of patients [3]
and may result in intestinal perforation with peritonitis.
Radiological studies (x-ray, ultrasound, CT) usually show
gastrectasia and intestinal dilation with signs of possible bowel
obstruction. Decelerated transit time can be recorded within
the GI tract. An endoscopic examination usually determines
no macroscopic GI mucosal pathology. Histopathological
examination of a biopsy specimen can confirm submucosal
ganglion cell eosinophilic cytoplasmic inclusions with
abnormal mitochondria, especially in the colorectal mucosa
[7]. An upper GI biopsy can verify focal smooth muscle
cell atrophy, serosal granulomas, and focal loss and fibrosis
of Auerbach’s plexus [8]. Typical neurological features are
peripheral neuropathy with demyelination of sensory and
motor nerves and myopathy causing paresthesia, weakness, and
a stocking-glove pattern of sensory loss [4]. A foot deformity
(pes cavus) with a high longitudinal arch is frequently
found. MNGIE tends to be misinterpreted by neurologists as
Charcot-Marie-Tooth disease, but genetic testing rules out
this diagnosis. MRI demonstrates diffuse changes within the
white matter except for the corpus callosum, confirming brain
leukoencephalopathy. Although these changes usually cause
no symptoms, the patient may experience blepharoptosis and
ophthalmoplegia. Other clinical manifestations can include
active hepatic macrovesicular steatosis or cirrhosis with
increased liver enzymes. Hepatomegaly is often apparent, and
cardiomyopathy occurs in rare cases.

Treatment is primarily symptomatic and supportive; the
aim is augment the patient’s nutritional intake with enteral or
parenteral feeding, and a PEG tube is often needed. Symptomatic
treatment of nausea and vomiting is required as these medications
control neuropathic symptoms. Management of dysphagia and
airway protection are essential measures in severe cases of
MNGIE [4]. The clinician should take steps to avoid bacterial
overgrowth and infectious complications, and psychological or
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psychiatric intervention might also be considered. Currently,
there are no proven causal treatments for MNGIE although
several novel treatments are under investigation. Allogeneic
hematopoietic stem cell transplantation can restore thymidine
phosphorylase and improve the clinical condition of patients
with MNGIE [9]. However, the relatively high mortality rate
associated with this procedure is a prominent drawback.
Liver transplantation has also been proposed as a treatment
for MNGIE due to the high hepatic thymidine phosphorylase
expression that could normalize thymidine levels and decrease
serum levels of toxic nucleotides [10]. Other published studies
utilized hemodialysis or peritoneal dialysis [11, 12]. Current
gene therapy research employs a generated vector containing the
coding sequence of the human TYMP gene under the control
of a liver-specific thyroxine-binding globulin promoter [13].

CONCLUSION

We presented the case of a patient with MNGIE who
exhibited typical features of the disease. MNGIE should
be considered in patients with unexplained malnutrition,
intestinal dysmotility, and atypical neurological symptoms.
The prognosis of patients with MNGIE is poor.
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Zobrazovaci metody u neurazovych
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Imaging methods in non-traumatic acute abdomen
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Souhrn: Nahlé ptihody bfisni jsou urgentni stavy, které vyzaduji rychlou diagnostiku i Ié¢bu. V dne$ni dobé zménily ultrasonografie (USG)
a vypocetni tomografie (CT - computed tomography) v nékterych pfipadech pohled na vyuziti prostého snimku bficha. USG je dnes plné
dostupnou metodovu, kterd je schopna u nékterych stavii poskytnout ,finalni” diagnézu. Castéjsi vyuziti CT vysetteni v diagnostice nahlych
prihod bfisnich je v dnesni dobé evidentni. CT vysetieni sice znamena pro nemocného pomeérné velkou radiacni zatéz, ta je viak kompenzovéna
jeji vysokou senzitivitou i specificitou v detekci pficin urgentnich stavi. O protokolu CT vysetieni rozhoduje radiolog.

Kli¢ova slova: nahlé piihody bii3ni — zobrazovaci metody — prosty snimek bficha — ultrasonografie — vypocetni tomografie

Summary: An acute abdomen is an urgent condition requiring rapid diagnosis and treatment. Nowadays, with the new developments and
progression in ultrasonography (US) and computed tomography (CT), these methods have become a far better alternative to plain abdominal
radiography. USis now an available and proven method used to provide a“final”diagnosis in various conditions. The frequency for CT examination
for the diagnosis of acute abdomen has increased. A disadvantage of using CT examination includes high doses of radiation for the patient.
Fortunately, this disadvantage is outweighed by the multitude of advantages. The advantages include high sensitivity and specificity in the

detection of causes in urgent conditions. The CT protocol of examination is primarily lead by the radiologist.

Key words: acute abdomen - imaging methods - plain abdominal radiography — ultrasonography - computed tomography

Uvod

Nahlé pfihody biisni (NPB) jsou cha-
rakteristické nahlym vznikem (posti-
huji vétsinou jedince z pocitu plného
zdravi) a svym rychlym pribéhem. Tito
pacienti se mnohdy objevuji na ambu-
lancich v nocnich, resp. pohotovostnich
hodinéach. Pro radiologa, a tim i pro kva-
litni diagnostiku je velice vyhodné, ba
pfimo nutné znat zakladni klinické udaje.
Pokud neni v téchto pfipadech jasna kli-
nické otézka, omezuje se vysetieni vétsi-
nou na hledani ,néjaké patologie, kterd
by vysvétlovala dané potize” v celé bfisni
dutiné a retroperitoneu. Nelze téz opo-
menout moznost propagace potizi do
dutiny bfisni z hrudniku pfi postizeni
pleury ¢i plic. Mezi zakladni zobrazovaci
metody u pacientt s podezienim na NPB
stale patii prosty snimek bricha, event.

i hrudniku, a ultrasonografie (USG) bfi-
cha a malé panve. V dnesni dobé je viak
stale vice vyuzivano vysetieni vypocetni
tomografii (CT - computed tomography).
Jak pfi traumatické, tak pfi netrauma-
tické priciné NPB zajimaji chirurga, resp.
klinika nékteré zasadni skutecnosti, na
které by radiolog mél byt schopen odpo-
védeét. Pri téchto akutnich stavech mame
ze zobrazovacich metod k disposici rent-
gen (RTG), USG a CT. Volba optimalni dia-
gnostické metody by méla zaviset na kli-
nickém a laboratornim stavu pacienta.
V nékterych pripadech spravna indikace
CT mze nahradit jak RTG, tak USG. Nedo-
chazi k ¢asové prodlevé a vétsinou je sta-
novena ,findlni” diagndza (napf. stfevni is-
chemie). Mezi zékladni otazky, na které se
nejcastéji klinik pta a které maji pro dalsi lé-
¢ebnou strategii zasadni dulezitost, patfi:

-

.Je ptfitomen volny plyn v dutiné
bfisni? - perforace gastrointestinal-
niho traktu (GIT)?

2. Je pritomna volna tekutina ¢i ohrani-
cené kolekce tekutiny? — hemoperi-
toneum, ascites, uroretroperitoneum,
stfevni obsah, ohranic¢ené kolekce,
absces, lokalizace?

3.Jsou znédmky poruchy stfevni pa-
saze? Pokud ano, o jaky typ poruchy
se jedna a zda je porucha mechanicka
¢ifunkeni. V pripadé obstrukéniho ileu
je dllezité stanoveni mista, popfipadé
i charakter prekazky.

4. Jsou zanétlivé zmény na parenchyma-

téznich organech i travici trubici?

Kvalitni pfedoperacni diagnostika
a moderni moznosti monitorovani pa-
cient umoznuji v nékterych pfipadech
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Obr. 1. Prosty snimek hrudniku, masivni pneumoperitoneum, oboustranné
podbranicni srpkovité kolekce volného plynu - perforovany vied zaludku.

Fig. 1. Plain X-ray of the chest, with a massive pneumoperitoneum, and a bilateral
diaphragm sickle-shaped collection of free gas — perforated gastric ulcer.

postupovat méné razantné a pokud
mozno konzervativné. Tomu napo-
maha i rozvoj nechirurgickych tera-
peutickych modalit (radiologické inter-
vencni vykony, endoskopické vykony).
Tyto techniky mohou modifikovat
akutni péci o pacienta a samotny chi-
rurgicky vykon provést v odlozené, pfi-
hodnéjsi dobé (napt. perkutanni drenaz
abscesl, embolizace pfi poranéni jater
atd.).

Zobrazovaci metody u nahlych
prihod bfisnich

Prosty rentgenovy snimek bficha
Prosty snimek bficha je stale vyuzivany
pfi vySetieni nemocnych s NPB. Chi-
rurgy je obliben a i v dnesni dobé na néj
mnohdy pohlizeji jako na zlaty standard
u NPB. Ne kazda chirurgicka ambulance
ma k dispozici CT, v nékterych zafizenich

nemusi byt neustéle k dispozici USG, vét-
sina ambulanci mé viak RTG pracovisté.
Prosty snimek bficha mé vyznam pfi po-
dezieni na strevni obstrukci, perforaci tra-
vici trubice ¢i fulminantni stfevni zanét.
Vysetieni je mozné provést i u lGzka pa-
cienta pojizdnym RTG pristrojem. RTG
snimek bficha mé vyznam i pro hodno-
ceni polohy drénl [1-3]. Vyuziti pros-
tého snimku bficha se s rozvojem a do-
stupnosti CT u nékterych stavl snizuje.
Specificita prostého snimku bricha u pa-
cientl s podezienim na NPB je ve srovnani
s CT vysetrenim mald, byt je jeho senziti-
vita napf. v pfipadé vétsiho mnozstvi vol-
ného vzduchu v dutiné biisni velka. Pokud
u nemocnych s NPB provadime prosty sni-
mek bricha, pak k zakladnim projekcim
patfi:

1. snimek bricha vleze na zéddech;
2.zadopredni snimek hrudniku vestoje;

3.snimek bricha vestoje a v nékterych
pripadech Ize zhotovit i snimek hori-
zontalné probihajicim paprskem vleze
na boku.

Snimek bficha vleze na zéddech
mnohdy poskytuje vice informaci nez
snimek vestoje. Pfesnéji muzeme posou-
dit $itku lumen tenkého i tlustého stieva.
Vzduch tvofi negativni kontrast, ktery
umozni ¢aste¢né hodnotit i $ifi stfevni
stény i fas. Lépe nez u snimku vestoje
muze byt zhodnoceno rozlozeni plynaté
naplné strev, a tim i stanoveni lokalizace
pfechodové zony.

Podezfeni na pneumoperitoneum
byva ¢astou indikaci k provedeni pros-
tého snimku bficha. Volny vzduch v peri-
tonealni dutiné je znamkou patologické
komunikace travici trubice s volnou du-
tinou bfisni. Mizeme ho vsak pravidelné
detekovat u nemocnych po laparosko-
pii a po nékterych dalsich chirurgickych
vykonech.

U prostého snimku bficha vestoje je
centralni paprsek zaméren do stiedu
spojnice hieben lopat kycelnich, a sub-
diafragmaticky prostor je tak zobrazen
zespodu, Sikmo a ne tangencialné. Vy-
sledek je jednak sumace této oblasti
s masou celych jater a dale sumace pre-
devsim s dorzalnim diafragmatickym
recesem vyplnénym vzdusnou plicni
tkani. Vétsi diagnosticky vyznam pfi de-
tekci vzduchu pod brénici ma proto pro-
sty snimek hrudniku vestoje (obr. 1) [1].
Snimek plic patii k zakladnimu vysetieni
nemocnych s NPB i proto, Ze u nékterych
pacientti mlze byt pfi¢inou potizi pato-
logicky proces v dutiné hrudni.

Volny plyn mUze byt detekovatelny
i na snimku bficha vleze na zédech (dou-
ble wall sign) (obr. 2). Malé mnozstvi vol-
ného plynu v dutiné bfisni je viak takto
nezobrazitelné. Také sristy mohou bré-
nit migraci plynu do podbréni¢nich pro-
stor, a tim zvysovat falesnou negativitu
vysetieni. Kryté perforace prakticky de-
tekovatelné nejsou. Nejcastéjsimi prici-
nami pneumoperitonea jsou perforu-
jici vied gastroduodena a komplikovana
divertikulitida.
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Dalsim castym pozadavkem klinika
je hodnoceni pfitomnosti hladinek.
Tzv. hydroéricky fenomén neboli hra-
nice tekutina/plyn mizeme vidat nékdy
i u zdravych jedinc, pacientd s malab-
sorp¢nim syndromem ¢i u pacientt s pa-
ralytickym ileem. Snizovanim aktivity
stfeva se tekutina a vzduch kumuluji,
dochézi k distenzi travici trubice a na
snimku vestoje se tvofi typicky obraz
hladinek (obr. 3). V nékterych pripadech,
dle charakteru a lokalizace hladinek, |ze
z prostého snimku odhadnout predpo-
klddané misto mechanické prekazky.

Dale hodnotime na prostém snimku
bficha téz struktury retroperitonea
(pfitomnost mozné urolitidzy, kalcifi-
kace v raznych lokalizacich, kontury
psoatu aj.) [4-6].

Pri indikaci prostého snimku bficha je
nutné z vyse uvedeného vychazet. Indi-
kujici Iékat si musi uvédomit, ze CT a USG
vysetieni zménila pohled na vyuziti pro-
stého RTG snimku bricha. Pokud se roz-
hodne indikovat prosty snimek bficha,
nemélo by to byt z diivodd, ze je tato
metoda nejvice dostupnd a ,cesta nej-
mensiho odporu’, ale proto, ze v dané
situaci povazuje provedeni RTG snimku
bficha za indikované. Typickym pfikla-
dem jsou subiledzni pacienti, u kterych
Ize pomoci akutniho RTG snimku bficha
sledovat vyvoj mnozstvi plynu v klickach
tenkého stieva. Stejné tak jsou indikaci
kontrolni snimky po zavedeni drént.
U skute¢né akutnich pacientd ma vsak
prosty snimek bficha oproti moznostem
CT maly vyznam. V piipadé pozitivniho
nalezu je obvykle nutné tak jako tak pro-
vést CT bricha, v pfipadé negativniho
nélezu je pak vhodné provést bud USG
bficha, nebo téz CT vysetfeni bficha.
Obecné je uvadéna senzitivita a spe-
cificita prostého snimku bficha u NPB
28 a 91 %, senzitivita se u obstrukci ten-
kého streva zvysuje na 80 %. U USG se
hodnoty pohybuji kolem 62, resp. 98 %.
Senzitivita u provedenych CT vyset-
feni je 88 %, se specificitou 93 % [7]. Lze
tedy shrnout - prosty RTG snimek bfi-
cha je v dnesni dobé v diagnostice NPB
stale pomérné hojné vyuzivan i pres

Zobrazovaci metody u netrazovych nahlych prihod brisnich

Obr. 2. Prosty snimek bficha vleZze — masivni pneumoperitoneum po koloskopii.
Fig. 2. Plain X-ray of the abdomen, prone —with a massive pneumoperitoneum
after colonoscopy.

jeho pomérné nizkou citlivost. V nékte-
rych piipadech, na zdkladé zhodnoceni
klinického ¢i laboratorniho stavu pa-
cienta, je vsak raciondlni provést CT vy-
Setfeni jako zobrazovaci metodu prvni
volby.

Ultrasonografické vysetreni

USG je dnes v mediciné Siroce vyuziva-
nou metodou. Je povazovdna za me-
todu bezpecnou stran moznych neza-
doucich tcinkd, metodu rychlou, levnou
a dostupnou. Vysetreni USG je u nemoc-
nych s NPB, spolu s prostym RTG snim-
kem bficha, ¢asto metodou prvni volby.
Mezi zakladni indikace k urgentnimu vy-
setfeni dutiny bfisni patfi podezieni na
postizeni zlu¢niku a Zlu¢ovych cest, pa-
renchymu jater a sleziny, detekce volné
tekutiny a kolekci v dutiné brisni. Dnes je

jiz samoziejmosti vysetfeni appendixu,
ileocékalni krajiny [3] a tlustého stieva.
Posouzeni dilatace stievnich klicek patfi
spolu s RTG snimkem k zakladnim me-
toddm k hodnoceni ileézniho stavu. Je
mozno vysetfit cévy a hodnotit jejich
akutni uzavér ¢i stendzy.

Na stfevnich klickdch mizeme hodno-
tit $itku a echogenitu strevni stény, po-
stizeni jejich jednotlivych vrstev, dilataci
klicek, patologické zmény v okoli stieva
(zménéné uzliny, postizeni mezenteria,
volnou tekutinu aj.) a komplikace zanét-
livych procest (absces, pseudotumor,
pistéle, konvolut strevnich klicek apod.).
V dopplerovském zaznamu muizeme
posoudit vaskularizaci stény stfevni,
uzlin aj. a timto posoudit i aktivitu posti-
zeni. Sledovani dynamiky procesu a opa-
kované kontroly pfitom pacienta nepo-
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Obr. 3. Prosty snimek bricha vstoje horizontalnim paprskem, vicecetné hla-
dinky na klickach jejuna, dilatace, edém ras — operacni nalez adheze ilea.
Fig. 3. Plain X-ray of the abdomen standing using a horizontal beam, with
multiple levels on the loops of the jejunum, dilatation, edema of the mucosa —
surgical finding of adhesion of the ileum.

Skozuji radiacni zatézi. Pacient nemusi
byt nijak specidlné pfipravovan, nemusi
byt la¢ny a vysetieni Ize libovolné opa-
kovat [3]. Je tfeba si uvédomit, ze vzhle-
dem k rusivym artefaktaim, které vytvari
pfitomnost vzduchu v lumen, nelze do-
statecné posoudit dorzalni sténu strevni
klicky. Orientace v dutiné bfisni u ne-
mocnych s plynatou distenzi stfev maze
byt velice obtizna. Také orientace po re-
sekénich vykonech na stievech s riiznym
typem anastomoz je nékdy problémem
i pro zku$eného vysettujiciho. Sitka
stény zdravé travici trubice se v USG ob-
raze pohybuje od 2 do 3mm. Kazdy pa-
tologicky proces vede k rozsiteni stény
stfevni, jednotlivé procesy rlznou
mérou. Dnes prakticky kazdy sonografi-
sta, ktery se vénuje abdominalni sono-
grafii, by mél umét zhodnotit appendix,

ileocékalni oblast, tlusté strevo, prede-
vsim esovitou klicku k posouzeni diver-
tikulitidy. Dalezité je posouzeni dalsich,
i nepfimych USG znamek NPB.
Sonografie pacienta nezatézuje za-
fenim. | tak by ale mélo byt USG vyset-
feni bficha u nemocnych s NPB prova-
déno cileng, s jasné formulovanou uzsi
otazkou. Indikace ,USG vysetteni bfi-
cha - bolesti bficha” je naprosto nesmy-
slnd. USG vysetieni biicha u nemocnych
s NPB je indikovano predevsim k po-
souzeni zlu¢niku (ma vetsi presnost nez
CT) [8], appendixu (k prikazu postizeni,
CT méa smysl dopliiovat jen pfi nejas-
ném nalezu), u divertikulitidy (p¥i pozi-
tivnim ndlezu je vétsinou nutné doplnit
CT k presnému stanoveni zavaznosti di-
vertikulitidy a jejim komplikacim), u po-
dezreni na kolitidu, Crohnovu chorobu

(CD - Crohn’s disease), pfi ileu a pfi po-
dezfeni na volnou tekutinu v dutiné
bfisni. U pacientt s renalni kolikou, pfi
podezieni na pankreatitidu nebo ob-
strukéni ileus je vhodné provést CT vy-
Setfeni. Totéz se tyka neurcitych bolesti
bricha u klinicky ¢i laboratorné jasné ne-
mocnych akutnich pacientt.

Vypocetni tomografie
CT je u nemocnych s NPB stéle castéji
metodou prvni volby. Vysetieni je stan-
dardizovano. Provadi se jako necilené
vysetieni bficha a panve anebo jako vy-
Setfeni cilené na urcitou oblast ¢i orgén
(napf. CT jater, pankreatu, stfev). Sa-
motny protokol vysetteni je urCovan sta-
vem pacienta a mnohdy je zavisly na
polozené klinické otazce. Znamou ne-
vyhodou CT vysetfeni je radiacni zatéz.
Typicka efektivni davka pro CT vysetteni
bficha se pohybuje kolem 7-10 mSv.
Pro predstavu, davka u RTG hrudniku je
0,02 mSy, RTG bficha asi 1,5 mSv. V po-
slednich letech dochézi obecné k na-
rstu CT vySetfeni, coz vsak vyznamné
zvysuje kolektivni davku z Iékarského
ozafeni v populaci. V indikaci k CT vy-
Setfeni musime zohlednovat stav pa-
cienta a moznosti ostatnich vysetfova-
cich modalit.

S ohledem na klinickou diagnozu
a stav pacienta je samotné CT vysetfeni
provadéno podle riiznych protokold. Ve
vétsiné ptipadl je nutna nitrozilni apli-
kace kontrastni latky (k.l.). Pokud je viak
pozadavkem vylouceni pneumoperito-
nea (napt. pfi klinické suspekci na per-
foraci gastroduodenalniho viedu), po-
stacuje obvykle jen nativni vysetfeni,
prakticky se 100% senzitivitou i specifici-
tou v detekci volného plynu (obr. 4) [1,9].
Obdobna situace muze byt v hodnoceni
kryté perforace. Jiny protokol je pfi po-
dezfeni na stfevni ischemii, kde je nutné
provedeni nativni, arteridlni i portove-
nozni faze. K prokézani krvaceni do tra-
vici trubice vyuzivame i opozdénou fazi
za 300 s. Pii podezreni na divertikulitidu
colon sigmoideum obvykle staci nativni
CT bficha a malé panve a postkontrastni
faze jen na oblast malé panve. Z toho vy-
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plyvé opravdu potieba kvalitnich infor-
maci od klinika a i zohlednéni vysledkl
predeslych vysetreni. Pfi aplikaci jodo-
vych k.l. intraven6zné je nutné zohled-
nit renalni parametry a alergie pacienta
v souladu s Metodickym listem intravas-
kuldrniho podavani jodovych k.., vyda-
ného Radiologickou spole¢nosti.

Mimo hodnoceni parenchymovych
orgéant a volné tekutiny v dutiné bfisni
muzeme pomoci CT zobrazit postizeni
samotné stfevni stény a rovnéz zmény
v okoli travici trubice (kolekce zanétlivé
tekutiny — absces, zanétlivy infiltrat, po-
stizeni mezenteria, pistéle, fibrézni li-
pomatdzu, desmoplastické reakce atd.).
Hodnoceni prechodové zény a event.
jeji priciny je velkou prednosti CT vyset-
feni pfi iledznich stavech. Bézné je dnes
vyuzivana CT angiografie k hodnoceni
cév v dutiné bfisni, coz je stézejni pfi po-
dezieni na strevni ischemii.

Vysetieni CT znamena pro nemoc-
ného relativné velkou radia¢ni zatéz. Ta
je vak kompenzovana vysokou senziti-
vitou i specificitou pro fadu patologic-
kych stavu. To nic neméni na tom, Ze na
zadance musi byt predevsim jasné for-
mulovény otazky, na které ma toto vy-
Setfeni najit odpovédi. Tyto odpovédi se
pak musi objevit v popisu, resp. v zavéru
vysetieni. V nékterych pfipadech u ne-
mocnych s NPB postaci nativni CT vyset-
feni bez peroralniho ¢i intravenézniho
podani k.l. Tak Ize opét snizit radia¢ni
zatéz i riziko komplikaci spojenych s in-
traven6znim podanim k.l. O protokolu
vysetieni rozhoduje radiolog. Vyhodna
muze byt i kooperace s klinikem, podle
ocekédvaného pfinosu vysetieni.

Digitalni subtrakéni angiografie

Vyznam angiografického vysetfeni jako
diagnostické metody u nemocnych
s NPB ustoupil do pozadi. V naprosté
vétsiné pii podezieni na krvaceni v du-
tiné bfisni je metodou prvnivolby CT an-
giografie, jelikoz ma vysokou senzitivitu.
Digitalni subtrak¢ni angiografii (DSA)
dnes provadime piedevsim u nemoc-
nych s krvacenim do GIT jako soucdast
interven¢niho vykonu (napt. emboli-

Obr. 4. CT vysetreni bficha, pneumoperitoneum, volny plyn pod bfisni sténou.
Fig. 4. CT image of the abdomen, with a pneumoperitoneum, and free gas under

the abdominal wall.

zace pseudoaneuryzmat aj.). Pred kaz-
dou indikaci k provedeni angiografic-
kého vykonu je nezbytné si uvédomit, ze
se jednd o vykon invazivni, a tedy spo-
jeny s rizné vysokymi riziky pro nemoc-
ného. U diagnostickych vykonti jej tedy
zdsadné volime az po vycerpani véech
vhodnych neinvazivnich metod.

Magneticka rezonance

Diky technickym pokrokim se sice
rozsah indikaci pro magnetické rezo-
nanéni (MR) zobrazovani btisni oblasti
stale rozsifuje, nicméné u urgentnich
stavl vystupuji do popredi limitace to-
hoto vysetieni (dostupnost v dané
chvili, nutnost spoluprace pacienta u vy-
Setfeni, délka vysSetfeni atd.). U téhot-
nych zen ve 2. a 3. trimestru téhoten-
stvi je vySetfeni obecné povazovano
za bezpecné [10].

V 1. trimestru téhotenstvi se dopo-
rucuje provadét MR vysetieni se zvyse-
nou obezfetnosti a vtomto obdobi pe¢-
livé zvazit jeho diagnosticky pfinos [11].
Prakticky kontraindikovano je podani
k.I. béhem celého téhotenstvi [12].

Vyuziti MR u NPB je spiSe raritni. Zavisi
vétsinou na zvyklostech jednotlivych
pracovist, klinickém stavu pacienta a vy-
sledcich predeslych vysetfeni.

Vybrané kapitoly

z neurazovych nahlych prihod
bfisnich u dospélych

Akutni appendicitida

Akutni appendicitida je fazena mezi
nejcastéjsi pri¢iny urgentni abdomi-
nalni chirurgie, a to jak u déti, tak u do-
spélych. Spravna a vcasna diagnostika
a lécba je pro osud nemocného rozhodu-
jici [1,13]. Klinické diagnoza je postavena
na anamnéze, typickych priznacich, fyzi-
kalnim nalezu a elevaci zanétlivych para-
metrG. Akutni appendicitidu vsak mohou
svymi symptomy napodobit rozli¢na one-
mocnéni organt v okoli, vzacné i nékteré
chorobné procesy v jinych lokalizacich
dutiny bfisni, event. i hrudniku. Zvlasté
v téchto pripadech, kdy i klinicky obraz
je atypicky, je USG v rdmci vyuZziti zobra-
zovacich metod jednoznac¢né metodou
prvni volby [13,14]. Vysetfeni umoznuje
posouzeni samotného appendixu, jeho
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1,14 cm

Obr. 5. Ultrasonografie pravé jamy kycelni, detekce
zesilené stény appendixu, edém stény, prosaknuti
v okoli, jemné tekutinové lemy — operacni nalez akutni

apendicitidy.

Fig. 5. Ultrasonography of the right illiac fossa, showing
a thickened appendix wall, a wall edema, leakage in the sur-
roundings, fine fluid margins — surgical finding of acute

appendicitis.

ulozeni, délku, celkovou $itku, Sitku stény
a charakter jednotlivych vrstev, pfitom-
nost koprolitu. Je mozné posoudit zmény
v okoli, a tim ozfejmit charakter zanét-
livého procesu (kataralni, flegmondzni,
gangrendzni appendicitida) (obr. 5) [14].
Je mozné diferencovat komplikace v po-
dobé abscesu, pistéli, zanétlivého pseudo-
tumoru. Samozrejmosti by mélo byt i po-
souzeni prilehlych stfevnich klicek, zvlasté
terminalniho ilea a céka (CD). Senzitivita
USG v diagnostice appendicitidy se pohy-
buje od 80 do 93 % a specificita dosahuje
94 % [13-17]. Pii USG nélezu normalniho
appendixu (Sife stény do 3 mm, celkova
sife appendixu do 8 mm, normalni rozvrst-
veni stény, bez reaktivnich zmén v okoli)
se mlzeme pokusit o stanoveni alterna-
tivni diagnoézy - tedy vyloucit postizeni
okolnich organt, nejcastéji gynekologic-
kych organd, urolitiazy, afekci zlu¢ovych
cest, termindlni ileitidu aj. [3,13,14].

Urceni polohy appendixu
Urceni polohy appendixu je vyhodné
u téch pripadq, kdy je bolestivost loka-

- Zobrazovaci metody u nedrazovych nahlych prihod bfisnich

N <
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Obr. 6. Ultrasonografie hepatobiliarniho systému, detekce
zvétseného zlucniku s drobnou lithiazou, lehce zesilenou,
stratifikovanou sténou, pfi dézované kompresi vyrazna
citlivost — obraz lehkeé akutni cholecystitidy.

Fig. 6. Ultrasonography of the hepatobiliary system, showing

cholecystitis.

lizovana do atypické oblasti. Ulozeni ap-
pendixu je ur¢eno primarné lokalizaci
céka. Typicka poloha céka je v pravé
jamé kycelni a pfi tomto ulozeni roze-
znavame nékolik zékladnich poloh ap-
pendixu, vyskytujicich se v populaci
s urcitou Cetnosti. Nejc¢astéjsi poloha je
pelvicka (subcékalni) (40 %), kdy se ap-
pendix pfi své urcité délce dostava do
blizkosti rekta, mocového méchyre a gy-
nekologickych organd. Dalsi ¢astou po-
lohou je mediocékalni ulozeni (15 %).
Appendix probiha kolem terminélniho
ilea a konci opét dle své délky mezi ten-
kymi klickami medialné od céka. Late-
rocékalni ulozeni appendixu (2-15 %)
odpovida poloze mezi laterdIni sténou
céka a sténou biisni. Dosti zradnd jak
v USG diagnostice, tak i v klinickém hod-
noceni je retrocékalni poloha (10-30 %),
kdy appendix muize byt ulozen ¢astecné
¢i uplné extraperitonedlné, a tim zpuso-
bovat ponékud atypicky klinicky obraz.
Plyn obsazeny v céku znemoziuje po-
soudit retrocékélni prostor. Vzéacna je
poloha precékélni [1]. Mimo typickou

an enlarged gallbladder with a small presence of lithiasis,
a slightly thickened, stratified wall, and significant sen-
sitivity during dosed compression —image of mild acute

polohu céka v pravé jamé kycelni je
nutno zminit jesté polohu pfi situs in-
versus intestini a zvlasté kranidlni dysto-
pii céka ulozeného v podjaterni krajinég,
ktery muze svymi klinickymi projevy
imitovat postizeni zlu¢niku ¢i duodena.
Nékdy tedy mohou byt prekvapivé na-
lezy akutni appendicitidy v subhepatalni
krajiné pfi klinickém podezfeni na akutni
cholecystitidu.

Pfinejasném nélezu na USG ¢i pii kom-
plikacich appendicitidy (zanétlivy pseu-
dotumor, podezieni na absces, ileus, aj.)
byva indikovéno CT vysetfeni [15,16,18].
Pro detekci samotného appendixu
a zhodnoceni, zda se jednd o zanét-
livé zmény, nékdy postacuje nativni vy-
Setieni. Pro aplikaci k.l. intravenézné
(i.v.) se rozhodujeme, pokud je nativni
obraz nejasny, ¢i k oziejméni kompli-
kaci. Oproti USG muzeme detekovat
lépe zanétlivy pseudotumor, absces ¢i
perforaci. Detailni hodnoceni kompli-
kaci mize mit vliv na adekvatni terapii
a event. i na nacasovani operacniho vy-
konu. P¥i pfiznivych anatomickych pod-
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minkéch Ize perkutanné pod CT dréno-
vat absces ¢i provést aspiraci obsahu ke
kultivaci, pokud to stav nemocného vy-
zaduje. Obecné plati, ze vyznam CT vy-
Setfeni je u téchto nemocnych prede-
vsim v pfipadé komplikovanych USG
nalezl, u obéznich pacientl a v piipadé
jasného klinického nalezu, kdyz se na
USG nepodafii appendix najit. Indikace
k MR je predevsim u téhotnych.
Diferencialné diagnosticky je prede-
vsim u nemocnych s klinickym pode-
zienim na akutni appendicitidu nutno
zvazovat mozny zanét appendices
epiploicae. Tyto tukové vybézky lokali-
zované kolem tlustého stfeva jsou dobfe
detekovatelné pti CT vysetfeni, nicméné
je Ize zachytit i pfi USG stfeva. Metodou
volby pfi hodnoceni mozné patologie
appendices epiploicae je tedy CT ¢&i USG,
s obdobnym nélezem perifokélniho za-
nétu jako pfi typické divertikulitide.

Akutni cholecystitida

Akutni zanét Zlu¢niku patii mezi dalsi z&-
nétlivé jednotky, které se mohou proje-
vovat nahlou piihodou bfisni. Az v 95 %
byvéa nésledkem obstrukce vyvodu zlu¢-
niku konkrementem. Zbyl4 procenta jsou
pod obrazem tzv. akalkulézni cholecysti-
tidy, v rdmci ischemie ¢i sekundéarniho za-
nétu. Klinicka diagndza je zvykle posta-
vena na anamnéze a vétsinou typickych
klinickych pfiznacich. Pro potvrzeni dia-
gnozy je metodou prvni volby USG.

Pfi USG detekujeme u nekomplikova-
ného zanétu celkové zvétseni zlu¢niku,
obvykle v pfi¢ném pramétu > 5cm. Zlu¢-
nik obsahuje zahustény obsah (zvlasté
pfi empyému) a mGzeme detekovat hy-
perechogenni konkrementy ve zlu¢niku,
v duktus cystikus, event. i v dalsich par-
tiich zlucovych cest. Sténa zluc¢niku je
zesilena na vice nez 4mm, edém zpuiso-
buje tzv. vrstveni stény, v [Gzku Zlu¢niku
muze byt prosaknuti (obr. 6). Dllezitou
znamkou je i vyrazna palpacni citlivost
v krajiné zlu¢niku (Murphyho znameni).
Pti komplikovaném prabéhu akutni cho-
lecystitidy se objevuje v IGzku Zluéniku
volna tekutina, nékdy i drobné abscesy

ve sténé ¢i v ltzku. PYi sifeni zanétu do

Zobrazovaci metody u nedrazovych nahlych prihod bfisnich

Obr. 7. CT vysetreni bficha, obraz ojedinélého divertiklu na prechodu sigmo-
ideum-descendens, s jemnym prosaknutim tuku v okoli, bez dalSich

komplikaci - lehka divertikulitida.

Fig. 7. CT examination of the abdomen, imaging a single diverticulum at the sig-
moideum-descendens junction, with a fine leakage of fat into the surroundings,
without other complications — mild diverticulitis.

okoli je prosakly okolni tuk, perihepa-
ticky je pfitomna volna tekutina a pfi
propagaci zanétu do okolniho jaterniho
parenchymu se mlze utvaret absces
jater. Pfi podezfeni na tyto komplikace
je nékdy vyhodné provést i dynamic-
kou kontrastni ultrasonografii (CEUS -
contrast enhanced ultrasonography), pfi
které maze byt |épe vizualizovan tvofici
se absces v prilehlém parenchymu jater.

Vysetieni CT je vétsinou indikovéno
u komplikovanych forem zanétu, pro po-
tvrzeni diagnézy provedeného USG vy-
setfeni a k vylouceni dalSich moznych
komplikaci [8]. VysSetfeni je provadéno
nativné a po aplikaci k.. i.v. Detekovany
jsou obdobné zmény jako pfi USG vyset-
feni. Objemny Zlucnik, stratifikace rozsi-
fené stény zlucniku, jeji postkontrastni sy-
ceni, prosaknuti ¢i volna tekutina v 1Gzku
¢i perihepaticky. Na intramurélni ¢i peri-
cholecysticky absces mizeme usuzovat
z asymetrického zesileni stény Zlu¢niku
tak jako na USG vysetieni. Zde nesmime
opomenout i obdobny nélez napf. u tu-
moru zlu¢niku. Cholesterolové konkre-

menty zlu¢niku obvykle na CT nevidime.
Pfi nekréze stény mohou byt detekovany
drobné bublinky plynu ve sténé ¢i v 1tzku
Zlu¢niku ¢i v okoli. Pfi pokrocilejsich za-
nétlivych procesech detekujeme i perfo-
raci zZlu¢niku s moznou dislokaci zlu¢niko-
vého konkrementu do duodena, nékdy se
znamkami kryté perforace, ¢i detekujeme
volny plyn v biisni dutiné. Ve vétsiné pfi-
padu tedy plati, ze vyznam CT vysetfeni
je u téchto nemocnych minimalni a v pfi-
padé negativniho nalezu na USG vyset-
feni nema smysl CT vysetieni doplrovat.
V diferenciélni diagnostice je nutno
vyloucit procesy v oblasti hepatalni fle-
xury tlustého streva (divertikulitida, seg-
mentarni zanéty, komplikovany tumor
colon aj.), akutni pankreatitidu, absces
jater, viedovou chorobu gastroduodena
a jeji komplikace ¢i appendicitidu pfi
subhepatalni lokalizaci appendixu.

Akutni divertikulitida tlustého
stfeva

Divertikuldza tlustého stieva se defi-
nuje jako vyskyt obvykle mnohocetnych
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Obr. 8. Ultrasonografické vysetreni
bficha, obraz divertiklu na colon sig-
moideum, s jemnym prosaknutim
tuku v okoli, lehce zesilenou sténou
segmentu sigmoidea, bez dalSich
komplikaci - lehka divertikulitida.

Fig. 8. Ultrasonographic examination of
the abdomen, imaging a diverticulum
on the sigmoid colon, with a fine infil-
tration of fat into the surroundings, and
a slightly thickened wall of the sigmoid
segment, without any other complicati-
ons —mild diverticulitis.

divertiklG v raznych ¢astech tlustého
stfeva. Nejcastéji se vyskytuji diverti-
kly v colon sigmoideum (95 %), az u tre-
tiny pacientl se vyskytuji divertikly i na
jiné casti tlustého streva a asi u 7 % pa-
cientd mluvime o pankolickém posti-
zeni [19-21]. Jednou z moznych kompli-
kaci divertikuldrni choroby tracniku jsou
zanétlivé zmény s rlizné rozsahlou pro-
pagaci do okoli (obr. 7). Jako kompliko-
vand divertikulitida se oznacuje vznik
abscesu, pistéle ¢i perforace. Dalsi moz-
nou komplikaci je krvaceni. Pri klinickém
podezieni na akutni divertikulitidu je
metodou prvnivolby USG. Hlavnimi USG
znamkami jsou zesileni stény postize-
ného segmentu tlustého streva (> 4mm)
a edém stény strevni. Samotné divertikly
jsou se zneostienou sténou a okolni tuk
je zvyraznény a prosakly (obr. 8). Lemy
volné tekutiny v okoli, ohrani¢ené ko-
lekce v okoli, signalizuji tézkou, kompli-
kovanou formu divertikulitidy. Pacient
obvykle pfi dézované kompresi sondou

| | Zzobrazovaci metody u nedrazovych nahlych piihod biignich

Obr. 9. CT vysetreni bricha, axialni rovina (ze sonografie komplikovana diver-
tikulitida colon sigmoideum). CT potvrzuje edematdzni sténu colon sigmo-
ideum, cetné divertikly, krytou perforaci, tekutinové lemy, toho ¢asu bez ohra-
ni¢ené kolekce tekutiny i jasného abscesu.

Fig. 9. CT examination of the abdomen, in the axial plane (from a sonograph of
complicated diverticulitis of the sigmoid colon). The CT confirms the edematous
wall of the sigmoid colon, numerous diverticula, a covered perforation, fluid mar-
gins, at that time without a contained collection of fluid or obvious abscess.

presné topizuje misto zanétuy, a tim ,na-
vadi” vysetiujiciho na oblast zajmu. Sa-
moziejmé je nutné si uvédomovat limi-
tace USG (habitus pacienta, zkudenosti
vysetfujiciho, nevhodné anatomické po-
méry, stav po stievnich resekcich atd.).
Citlivost USG v detekci abdominalnich
abscest je udavana v rozmezi 81-100 %,
se specificitou 90-100 % [22]. Pokud je
tedy z USG vysetieni ¢i dle klinického
stavu a laboratornich hodnot podezieni
na tézkou, komplikovanou divertikuli-
tidu, je indikovéno vysetieni CT.
Vysetfeni CT je provadéno nativng,
v rozsahu base hrudniku az do malé
panve (vylouceni pneumoperitonea, de-
tekce postizeného segmentu streva). Dle
nativniho obrazu je vétSinou dopliiovano
vysetieni s k.l. i.v. Pfi pfiznivém, resp. jas-
ném nativnim obraze vsak neni podmin-
kou. Vysetieni je schopné detekce vyse
uvedenych zmén tak jako na USG. Lépe
vsak hodnoti komplikace zanétlivych
zmén, zvlasté pak je suverénni v detekci

volného plynu v dutiné bfisni (obr. 9).
Senzitivita a specificita CT vysetreni pro
komplikovanou divertikulitidu je uva-
déna v rozmezi 75-98 %, resp. 75-100 %.
Problémem mohou byt drobné kryté per-
forace [23]. Dobre je stanovitelna délka
segmentu strevniho, ktery ma zesilenou
sténu, prosaknuti okolniho tuku, volna te-
kutina, ohranicené kolekce tekutiny peri-
kolicky a v malé panvi ¢i mozné komuni-
kace s okolnimi orgény pti komplikované
divertikulitidé. V indikovanych pripadech
je mozna i perkutdnni drendz perikolic-
kého abscesu pod CT kontrolou. Pfesné
morfologické zmény pfi divertikulitidé,
a tim i indikace adekvatni terapie davaji
ruzné modifikované klasifikace dle Hin-
chey et al [24,25].

lledzni stav

Porucha strevni pasaze patfi mezi velmi
zédvazna onemocnéni a stav pacienta
mnohdy vyzaduje urgentni chirurgicky
zakrok. V 60-80 % pripadl je postizeni
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na tenkém stievé [1,26]. Vysetfeni se
vétsinou omezuje na snimek bficha ve-
stoje horizontdlnim paprskem. Radiolo-
gicky popis informuje indikujiciho [ékate
o poctu a lokalizaci hladinek, a pokud
je distenze stfevni, tak o kalibru dilato-
vanych klicek [5]. | kdyz jsou moznosti
hodnoceni z prostého snimku bricha
omezené, mél by davat odpovédi na za-
kladni otazky: stran pfitomnosti dilatace
stiev, charakter stfevni poruchy (ob-
strukéni/mechanicky ileus nebo adyna-
micky/paralyticky/neobstruké¢ni ileus),
lokalizaci prechodové zény a hodnoceni
dalsich moznych komplikaci.

V diagnostice iledzniho stavu se vedle
nativniho snimku bficha, ktery je dia-
gnosticky v 50-60 % pripadu [1,4,5],
uplatriuje déle USG (obr. 10) a CT [27,28].
V indikovanych pfipadech Ize vyuzit MR.
Zcela vymizelo vyuziti RTG kontrastnich
metod i aplikace k.. pfi téchto akutnich
stavech. Je potieba si uvédomit, ze hy-
pertonické jodové, ve vodé rozpustné
latky zvétsuji objem tekutiny v lumen
stfevnim, zvysuji edém stény a u mecha-
nické obstrukce timto mechanizmem
zhorsuji stav nemocného. Pro lokalizaci
prechodové zény, a tim zvyseni senzi-
tivity i specificity viech téchto metod
je vyhodné, pokud se délaji jesté pred
event. zavedenim nazogastrické sondy
(aby nedoslo k dekompresi travici tru-
bice a naslednému zkresleni hodnoceni
pfechodové zény).

U cca 50 % nemocnych s obstrukci
tenkého stieva jsou pfic¢inou adheze. By-
vaji zpravidla disledkem chirurgické in-
tervence a mohou se objevit jiz do tydne
po vykonu [3]. Dalsimi pficinami jsou
v 15 % tumory, metastazy, dalsich 15 %
tvofi hernie a zbylych 20 % je zplsobeno
jinymi pficinami, jako jsou napf. biliarni
konkrementy, zanétliva strevni onemoc-
néni, volvulus ¢i invaginace [3,29-32].

Pfi chronické idiopatické pseudoob-
strukci (CHIP) ma tenké stfevo oslabe-
nou ¢i vymizelou propulzni peristaltiku
arozéitené lumen bez definovatelné pfi-
¢iny. CHIP se vyskytuje v kazdém véku
a stejné casto u obou pohlavi. Charak-
teristické jsou rekurentni ataky abdo-

Zobrazovaci metody u netrazovych nahlych prihod brisnich

Obr. 10. Ultrasonografické vysetreni bficha, konvexni, nizkofrekvencni sonda,
dilatované klicky ilea, edém fas, volna tekutina meziklickové, ileus — operacni
nalez adheze.
Fig. 10. Ultrasonographic examination of the abdomen, convex, using a low-fre-
quency probe, dilated loops of the ileum, edema of the mucosa, free fluid between
the intercellular, ileus — surgical finding of adhesion.

minalni distenze, periumbilikédlni bolest,
nauzea, zvraceni, zacpa. CHIP provazi di-
latace jicnu s hypoperistaltikou dolni
tretiny jicnu, dilatace duodena a pro-
ximalniho tenkého stfeva bez pfitom-
nosti plynu v tenkém stievé. Pfi¢inou ob-
strukce tlustého stieva je v 50 % tumor,
nejcastéji v colon sigmoideum.

Pfi akutni pseudoobstrukci tlustého
stieva (Ogilvieho syndrom) dochazi
k progresivni dilataci tlustého stfeva bez
pritomnosti mechanické obstrukce. Jako
etiologicky faktor se predpoklada po-
ruseni parasympatické inervace. Akutni
abdominalni distenze se objevuje
béhem 10 dni po vyvolavajicim pod-
nétu (trauma, rozsahlé bfisni a panevni
operace, intraabdomindlni zanét, alko-
holizmus, choroby srdce, zvraceni, re-
troperitonealni choroba, téhotenstvi Ci
porod) [30,33].

Obecné pfi iledznim stavu dochazi
k postupnému snizovani aktivity stieva.
Tekutina a vzduch se akumuluji v jeho
lumen, které se tak rozsiruje. K dis-
tenzi travici trubice dochazi oralné od
mista obstrukce. Rozlozeni plynu v ten-
kém stfevé mlze byt rozlicné. U nékte-

rych pacientd vytvaii obraz stafli, jindy
se muze vétsina vzduchu resorbovat,
¢imz vznika obraz snlry perel (malé ko-
lekce vzduchu mezi fasami), znameni
kévového zrna (uzavér klicky tenkého
stfeva na dvou mistech) ¢i obraz pseu-
dotumoru (klicka tenkého stfeva napl-
néna tekutinou, kterd se jevi jako mékka,
ovalng, intraabdominalni masa).

Fale$né pozitivni a negativni nalezy
z prostého snimku bficha jsou pfi ob-
strukénim ileu az u 20 % nemocnych. Ke
zptesnéni diagnostiky pfispivé prede-
viim znalost kliniky, poslechového na-
lezu a kontrolni snimek za 12-24 hod ¢i
provedeni akutniho CT vy3etfeni (vie na
zakladé vyvoje klinického obrazu).

Vysetieni USG byva u iledznich stavl
daldi z metod volby. Nicméné je tieba si
uvédomit, ze jednou z nevyhod USG je,
ze neprochézi plynem. Orientace v du-
tiné bfisni pfi plynaté distenzi strev mize
byt ztizena. | tak je viak mozné posoudit
miru dilatace tenkych klicek, které jsou
vypInéné tekutinou, a posoudit, zda je
pfitomen edém fas ¢i je pfitomna volna
tekutina v dutiné bfisni. To vse jsou ne-
pfimé znamky stavu, nicméné snahou
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vysetieni by mélo byt i zjisténi priciny di-
latace stfevnich klicek. USG je za pfizni-
vych podminek schopna detekovat pato-
logii, ktera dilataci stfev zpusobuje (napf.
postizeni stfevniho segmentu u CD, po-
stizeni ileocékalni pfi komplikované ap-
pendicitidé, zanétlivy pseudotumor, di-
vertikulitidu colon sigmoideum, expanzi
v dutiné bfisni aj.) [31,34].

Hlavni prednosti CT vysetieni je kom-
plexni zhodnoceni bfisni dutiny a rych-
lost vy3etieni. Vedle diagndzy stievni
obstrukce a urceni jeji lokalizace je
to zejména i moznost zachyceni po-
rusené vitality strevni stény. Toto vy-
Setfeni lze rovnéz pouzit k odliseni
pooperacniho paralytického ileu od me-
chanické obstrukce [23]. Udavana sen-
zitivita CT u akutni stfevni obstrukce
je 90-96 %, specificita 96 % a presnost
95 % [6,27,28], objasnit pficinu se pfi CT
vysetfeni podafi v 73-95 % pfipadti [1].

Samotné CT vysSetfeni provadime
vzhledem k akutnosti stavu bez pred-
chozi pfipravy. Je vsak nutno zohlednit
renalni parametry, alergie a zda neuziva
pacient metformin. Vysetieni, rozsahem
nejcastéji od branice az do malé panve,
provadime inicialné nativné a nasledné
na oziejméni vitality stfevni stény dopl-
nujeme kontrastni vysetieni s aplikaci
k.l.i.v. Stagnujici tekuty obsah v klickach
stfevnich poskytuje dobry negativni
kontrast, peroralni podani k.. proto po-
vazujeme za neopodstatnéné. Navic po-
dani k.. zhorsuje hodnoceni opacifikace
stfevni stény.

Pro diagnézu stievni obstrukce je za-
sadni detekce tzv. prechodové zony,
tedy mista, ve kterém se ndhle méni pra-
svit stfevni z dilatovaného na normalni ¢i
kolabovany. V pfipadé paralytického ileu
prechodovou zénu nenalézame, vétsi-
nou je dilatovano jak tenké, tak tlusté
stfevo. O dilataci tenkého stfeva pfi CT
vysetieni uvazujeme, pokud pramér kli-
¢ek presahuje 2,5cm [1,6]. K urceni pi-
¢iny obstrukce je nezbytna pecliva ana-
lyza skent v oblasti pfechodové zoény.
Vyhodné je vyuziti multiplanarnich zob-
razeni, v koronarni a sagitalni roviné.
Diagnézu adhezivniho ileu stanovime
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nepfimo, vlastni srasty totiz nebyvaji de-
tekovatelné, a tak, pokud na CT skenech
nezobrazime pfimo pfi¢inu obstrukce,
je velké podezfeni, ze stav je zplsoben
pravé adhezemi.

Ostatni pficiny Ize pfimo vizualizovat.
Tumory se zobrazi jako solidni léze ma-
jici vztah k mistu obstrukce. Polypoidni
tumory mohou byt pfic¢inou invagi-
nace [31]. Zanétlivé stendzy (nejcastéji
u CD) a postiradiacni stendzy maji ob-
dobny vzhled zpravidla v delSim Gseku
cirkularné zesilené stény zpasobujici
tésnou stendzu s prestenotickou dila-
taci [3,29,35]. Zevni kyly jsou snadno de-
tekovatelné, zatimco odhaleni vniténi
hernie muze byt problematickeé [26]. Vol-
vulus ma typicky vzhled viru, zptsobeny
oto¢enim mezenteria s radidlnim uspo-
fadanim strevnich klicek [1].

Strangulace je komplikaci mechanické
obstrukce, nejcastéji se objevuje u adhe-
zivniho ilea, pfi uskfinuti v kylni brance
¢i pri volvulu. Strangulaci predsta-
vuje pfi CT vysetieni obraz closed loop,
stfevni klicka tvaru U, C nebo tvaru zo-
béku, nékdy se muze objevit neobvykly
pribéh mezenteridlnich cév, kdy nacha-
zime obréacenou pozici horni mezente-
rické tepny a zily, pfiznak viru nebo cévy
konverguji do jednoho mista. Vlivem
strangulace dochazi nejprve k obstrukci
zilni drendze a posléze k preruseni toku
i v pfivodnych mezenteridlnich tepnach
a ke vzniku ischemie strevni.

Strevniischemie

Akutni stfevni ischemie je zavazny
stav s vysokou mortalitou. Nejcas-
téji vznikd embolizaci ¢i akutni trom-
bézou horni mezenterické tepny. Em-
bolizace do visceralnich tepen muze
byt sdruzena i s embolizaci jinych or-
gén (slezina, ledviny, dolni koncetiny).
Trombéza mezenterickych zil ma vét-
sinou pomalejsi klinicky rozvoj vzhle-
dem k bohatému kolateralnimu recisti.
Dalsi jednotkou je nonokluzivni ische-
mie stfevni, bez prokazatelného uzavéru
tepenného i Zilniho. Zde se jedna napf.
o pacienty v Sokovém stavu spojeném
s poklesem krevniho tlaku v kombinaci

s poklesem hematokritu po krevnich
ztratach.

Pti klinickém podezieni na akutni
strevni ischemii je metodou prvni volby
provedeni CT. Nicméné fada pfipadt
neni typickych a obvykle se vylucujiijiné
mozné pfic¢iny NPB. | zde byva indikovén
prosty snimek bficha, kde je mozno de-
tekovat iledzni stav s edémem fas ten-
kého streva a v pokrocilejsich stadiich
i obraz plynu ve sténé strevni (pneuma-
tosis intestinalis). Doplnéni USG vyset-
feni mlze zobrazit zesileni stény, edém
stény, zmeény vaskularizace stény strevni,
prosaknuti mezenterialniho tuku a vice
¢i méné volné tekutiny. V dopplerov-
ském zaznamu mizeme vylucovat aneu-
ryzma ci disekci aorty a priichodnost od-
stupujicich visceralnich tepen. Celkové
je diagnostika ischemie stfevni na USG
dosti iluzorni i vzhledem k obvyklému
habitu téchto pacientd.

Vysetieni CT vykazuje vyssi senzitivitu
i specificitu v hodnoceni zmén pfi akutni
strevni ischemii. Detailné je mozno hod-
notit abdominalni aortu a pfitomnost di-
sekce. Typickym nalezem byva absence
vysyceni mezenterickych tepen k.l.,
které se objevuje v jejich pribéhu. Ische-
micka strevni sténa byva cirkularné ede-
matézné zbytnéla, pricemz Ize nékdy di-
ferencovat jeji vrstvy. Tento nalez, spolu
s tekutinovym obsahem v lumen, vytvari
na pficném fezu obraz terce. Nepravi-
delné hyperdenzni zony ve sténé stievni
odpovidaji krvéceni.

Typické je i prosaknuti okolniho mezen-
teria a lemy volné tekutiny (obr. 11) [36].
V pokrocilych fazich je plyn ve sténé
stfeva nebo plyn v mezenteridlnim
a portalnim fecisti, coz predstavuje ire-
verzibilni zmény a je projevem nekrézy
strevni stény. Postupné se rozviji paraly-
ticky ileus.

Chronickd ischemie byva spojena
s hemodynamicky vyznamnou stené-
zou alespon dvou tepen podilejicich se
na zésobeni stfevnich klicek (truncus ce-
liacus, arteria mesenterika superior, arte-
ria mesenterika inferior). Zakladni vyse-
tfovaci metodou k potvrzeni stendzy je
dnes USG a CT angiografie.
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Pfi spravné indikaci je mozné vyuzit
moznosti endovaskuldrniho feseni
téchto okluzivnich stavd. Pii trombéze
na podkladé pfitomnosti aterosklerotic-
kého platu je mozné provedeni angio-
plastiky, vétsinou s implantaci stentu. Pfi
embolizacich je mozné se pokusit o as-
piraci, mechanickou trombektomii ¢i far-
makologickou intrarterialni trombolyzu
mezenterického feciste.

Krvaceni do travici trubice

Zakladni diagnostickou metodou v pfi-
padé krvaceni z horni i dolni ¢asti tra-
vici trubice, a to jak u akutniho, tak chro-
nického krvéceni, je endoskopie. Pokud
jsou v detekci zdroje krvaceni endosko-
pické metody nelspésné, je indikovano
CT vysetteni nebo chirurgicka inter-
vence [37]. Vysetieni je vhodné provést
vC. tzv. odlozené faze. Zde je vétsi Sance
na detekci i.v. podané k.l. intralumi-
nalné, coz potvrzuje krvaceni. Nékdy de-
tekujeme pfimo leak k. |. pfi arterialni fazi
vysetteni. CT vysetieni mlze detekovat
mozny zdroj tohoto krvaceni (napf. na-
dory, ischemie stfevni, divertikly, aorto-
duodendlini pistél atd.).

DSA provéadime spise jen na podkladé
pozitivniho CT nalezu v ramci event. en-
dovaskularniho feseni (embolizace) ¢i
pfi nejasném CT obraze a neutéseném
klinickém stavu pacienta. DSA prova-
dime prehlednym néstiikem abdomi-
nalni aorty a selektivnim nastrikem trun-
cus celiacus a mezenterickych vétvi.
Alternativou standardné provedené an-
giografie s pozitivni jodovou k.l. je vy-
uziti negativniho kontrastu, kterym je
oxid uhlicity. Jeho nizka viskozita usnad-
fuje Unik k.I. mimo cévni systém a jeho
nasledné rozpinani zvyraznuje nalez.
Samotné hodnoceni mize byt obtiz-
néjsi a vyzaduje zkusenost vysetrujiciho
s touto technikou.

Akutni pankreatitida

Jednd se o zavazné onemocnéni s akut-
nim prabéhem, které mulze probihat
pod obrazem NPB. Tito pacienti mohou
byt v pocétcich diagnosticky a diferen-
cidlné diagnosticky problémem. Radio-

Zobrazovaci metody u netrazovych nahlych prihod brisnich

Obr. 11. CT vySetreni bficha, axialni rovina, volvulus tenkého streva s nevysy-
cujici se sténou strevni po aplikaci kontrastni latky intraven6zné — ischemie
strevni.
Fig. 11. CT examination of the abdomen, in the axial plane, showing a volvulus of
the small intestine with a non-enhancing intestinal wall after application of an in-
travenous contrast agent —intestinal ischemia.

logie méa nezastupitelnou roli jak v dia-
gnostice a sledovani prabéhu lécby, tak
i v feSeni moznych urgentnich kompli-
kaci akutni pankreatitidy (napi. emboli-
zace pseudoaneuryzmat aj.).

Pti provedeném prostém snimku bfi-
cha mlzeme na akutni pankreatitidu
pomyslet pfi pfiznaku tzv. strazni klicky.
Jednd se o plynem distendovanou klicku
jejuna v oblasti stredniho ¢i levého me-
zogastria, s hydroérickym fenoménem
a edémem fas. Nékdy mizeme zachy-
tit neostrou levou branici nebo i drobny
pleurdini vypotek vlevo. Pozorujeme téz
chudou pneumatézu stievnich klicek.

Dalsi indikovanou metodou byva
USG. Je nutné posoudit predevsim Zlu-
Cové cesty na pfitomnost konkrementl
k vylouceni biliarni etiologie. Samotny
pankreas a peripankreaticka oblast ne-
musi byt na sonografii dostate¢né pre-
hledné. V zavislosti na vyvoji zanétlivych
zmén detekujeme edematdzné zvétse-
nou zlazu, prosaknuti ¢i kolekce v okoli.

Zékladni vyznam ma CT, které je vedle
vlastni diagnostiky povazovano za me-

todu nejlepsiho skérovaciho systému
téchto nemocnych (napfi. CT severity
index (CTSI) ¢i jiné modifikované in-
dexy) [38,39]. Na zakladé CT vysetteni po
i.v. podani k.l. mizeme hodnotit zvét-
seni a edém zlazy, pfitomnost nekrézy
a jeji rozsah a charakterizovat pfitom-
nost, rozsah, homogenitu a lokalizaci
peripankreatickych ¢i pankreatickych
kolekci tekutiny. K urceni tize akutni
pankreatitidy a k vylou¢eni komplikaci
je tedy ideélni odstup 48-72 hod od za-
¢atku onemocnéni [40]. Akutni CT vyset-
feni provadime ihned v pfipadé, pokud
pomyslime na jinou NPB, napt. perforaci,
kterd vyzaduje chirurgické reseni.

Z CT vysetfeni Ize posoudit ev. extra-
pankreaticky nélez (cholecystolitidza,
choledocholitidza, trombdza zil, pseu-
doaneuryzmata, ascites atd.) ¢i dalsi ab-
normality v dutiné biisni.

Zaveér

NPB vyzaduji rychlou a spravnou dia-
gnostiku. Vyuziti a moznosti jednot-
livych zobrazovacich metod zavisi
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mnohdy na zvyklostech jednotlivych
pracovist. Zrejmy je v dnesni dobé na-
rast CT vysetfeni. DneSni moznosti zob-
razovacich metod umoznuji nejen zod-
povézeni zékladnich otazek, se kterymi
chirurg k vysetieni pfistupuje (pneu-
moperitoneum, iledzni stav, volna teku-
tina v dutiné bfisni, postizeni parenchy-
matoéznich organt aj.), ale zvlasté CT je
schopno detailnéjsi charakteristiky jed-
notlivych patologickych stavl (pfedpo-
kladané misto perforace, lokalizace a po-
vaha prekazky, lokalizace krvaceni atd.).
V nékterych akutnich stavech je dnes
také mozné vyuzit vykonl v ramci inter-
vencni radiologie.
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Summary

Acute appendicitis with its characteristic clinical course is one of the most common diagnoses that require urgent surgery. The following three case
reports present patients with symptoms typical of acute appendicitis which was, however, not confirmed intraoperatively. Preoperative CT or MRI
were not requested because symptoms clearly indicated acute appendicitis. The first case describes a male patient with right-sided diverticulitis,
the second case report involves a pregnant woman in 33 week of gestation with right adnexal torsion due to a dermoid cyst, and in the last report,
a case of spontaneous perforation of appendiceal mucinous neoplasm is presented.

Key words: right-sided diverticulitis - dermoid cyst — adnexal torsion - mucinous neoplasm - pseudomyxoma peritonei — appendicitis

Souhrn
Vzacné pripady napodobujici akutni apendicitidu: tfi kazuistiky a prehled literatury
L. Kunovsky, Z. Kala, L. Mitas, V. Can, J. Dolina, E. Némcova, L. Klvaéova, T. Gajdosova, I. Penka

Akutni apendicitida, se svym typickym klinickym pribéhem, je jedna z nejcastéjsich diagndz vyzadujici akutni operaci. V téchto tfech kazuistikach
prezentujeme pacienty, jez méli typicky klinicky priibéh svédcici pro akutni apendicitidu, ktera se viak béhem operace nepotvrdila. CT nebo MR
nebyly pfedoperaéné provedeny vzhledem k typickych pfiznakim akutni apendicitidy. V prvni kazuistice je popsan pacient s pravostrannou di-
vertikulitidou, v druhé kazuistice gravidni pacientka ve 33. tydnu téhotenstvi s torzi pravého ovéria a v posledni popisujeme spontanni perforaci

apendikalni mucindzni neoplazie.

Klicovd slova: pravostranna divertikulitida — dermoidni cysta — mucinézni neoplazie — pseudomyxom peritonea — apendicitida

Rozh! Chir 2017,96:82-87

INTRODUCTION

Acute appendicitis (AA) is one of the most common
causes for urgent surgery.

The lifetime incidence of AA is approximately 7%
[1,2]. In recent studies, a decreasing rate in most coun-
tries worldwide has been reported [3-6]. The annual
incidence varies from 75/100,000 in Ontario (Canada)
[4], 94/100,000 in USA [7], 98/100,000 in Finland [5] to
107/100,000 in Taiwan [6].

The first-line treatment for AA is prompt surgical in-
tervention. Therefore, surgery is sometimes performed
for presumed appendicitis and a non-appendiceal and
less common diagnosis is finally revealed.

Differential diagnosis of right iliac fossa pain includes
a wide variety of conditions. Apart from AA, problems
of gynaecological or urological origin, mesenteric lym-
phadenitis, infectious gastroenteritis, inflammatory
bowel disease, cecal tumours etc. can be considered.

In differential diagnosis of right lower quadrant pain,
we have recently encountered the following infrequent
cases at our department: right-sided diverticulitis, ad-
nexal torsion in late pregnancy and spontaneous per-
foration of an appendiceal mucinous neoplasm.

Right-sided diverticular disease is rare in the Western
world with incidence being approximately 1-2% of all
cases of colonic diverticulosis. However, the disease
is more common in Asia where the incidence varies
between 50-70% [8-11]. Preoperative diagnostics of
acute right-sided diverticulitis (RSD) is challenging
and the success rate is usually as low as 0-23% [12]
due to symptoms similar to AA. Most diagnoses of RSD
(70-90%) are made during surgery [12,13].

Right adnexal pathology can often mimic symptoms
of AA. A clear distinction based on clinical examination
or ultrasound is difficult. Moreover, pregnancy, particu-
larly in its later stages, can make differential diagnosis
of right iliac fossa pain even more demanding.
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Dermoid cysts represent 20-40% of ovarian neo-
plasms discovered during pregnancies and can cause
serious complications such as rupture, torsion, blee-
ding, infection, malignancy or obstructed labour [14-
16]. The highest number of torsions occurs in the first,
occasionally in the second and very rarely in the third
trimester [16].

Appendiceal tumours are rare and can be found in
less than 1% of the performed appendectomies [17,18].
Of these, low-grade appendiceal mucinous neoplasms
(LAMN) represent only a minor subgroup [18]. Pseudo-
myxoma peritonei (PMP) is described as mucinous as-
cites or intraperitoneal mucin deposits containing va-
riable numbers of neoplastic epithelial cells [19]. PMP
mostly arise from appendiceal mucinous neoplasms
[19,20].

CASE REPORT 1

Right-sided diverticulitis

A 39-year-old man was referred to our outpatient de-
partment with a two-day history of right iliac fossa pain
without nausea or vomiting. The patient was known to

have diabetes mellitus and had undergone left ingui-
nal hernia repair. Clinical examination revealed signs
of peritonitis in right lower quadrant and blood tests
showed elevated inflammatory markers (CRP: 69 mg/I,
WBC count: 12x10%I). An ultrasound scan proved
a thickened appendix wall as well as mild inflammatory
changes in the caecum and ascending colon. The pati-
ent was admitted for a high suspicion of AA and lapa-
roscopy was performed, however, with surprising fin-
dings.The appendix showed no inflammatory changes.
On the contrary, initial stage of cecal diverticulitis was
diagnosed (Fig. 1a, 1b). No severe complications were
observed and therefore laparoscopic appendectomy
was performed. During hospital stay, antibiotic therapy
was administered and CT scans were done (Fig. 2a). The
patient was discharged on the 6™ postoperative day
with appropriate instructions and scheduled follow
-up. Three months later, the patient was readmitted
for abdominal pain with a WBC count of 17x10%I and
CRP of 250 mg/I. A repeat CT scan showed extensive
diverticulitis of the caecum and the ascending colon
with a forming abscess (fluid collection) (Fig. 2b). La-
paroscopic revision was carried out and pericecal ab-
scess, distant abscess in small pelvis and inflammatory

Fig. 1a, 1b: Laparoscopic view - no inflammatory changes of the appendix (green arrow), diverticula with infiltrate
(red arrow), other mildly inflamed diverticula in the caecum and ascending colon (blue arrows)

Fig. 2a: CT scan - image of the initial stage of cecal diver- Fig. 2b: CT scan - image of extensive diverticulitis affec-

ticulitis (red arrow - diverticula)
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ting caecum and ascending colon with a forming abscess
(fluid collection) (red arrow - diverticula, blue arrows -

forming abscess)
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adhesions between terminal ileum and caecum were
found. All pus was aspirated, thorough lavage was per-
formed and two drains were placed into the abdominal
cavity (pericaecally and into the small pelvis). Parente-
ral nutrition and intravenous antibiotic therapy was gi-
ven. The patient was discharged on day 9 after surgery
and scheduled for elective right hemicolectomy in 2
months’time.

CASE REPORT 2

Adnexal torsion due to a dermoid cyst in the
3 trimester of pregnancy

A 35-year-old woman in the 33 week of her second
pregnancy suffered from diffuse abdominal pain that
lasted for 24 hours and later progressed into the right
lower abdomen. The pain was accompanied by nausea
and occasional vomiting. The patient was known to have
Crohn's disease affecting terminal ileum, in remission at
that point, and a solitary gallbladder stone. Gynaecologi-
cal examination was unremarkable — normal gestation.

Fig. 3: Intraoperative findings showing hairs and sebum
characteristic for dermoid cyst (green arrow - ovary, blue
arrow - part of the dermoid cyst)

Fig. 4: Histological section of the dermoid cyst - epider-
mis with sebaceous glands and hair follicles (red arrows),
lumen of the dermoid cyst (star), residual ovarian stroma
(green arrows)

Blood tests showed elevated inflammatory markers (CRP:
59 mg/l, WBC count: 11x10%I) and signs of peritoneal
irritation were present in the right lower quadrant du-
ring physical examination. Abdominal ultrasound study
was limited due to patient’s late pregnancy and the ap-
pendix was not visualized although indirect signs of AA
were reported. There were no signs of acute cholecystitis
or active inflammatory changes in the terminal ileum. The
patient was admitted for typical signs of AA and, because
of her advanced pregnancy, Mc Burney'’s laparotomy was
performed. Surprisingly, a normal appendix was found to-
gether with dermoid cyst 5x3 cm in size causing ovarian
torsion on the right side (rotated three times around the
axis) (Fig. 3). Detorsion of the ovary and resection of the
dermoid cyst was performed. Appendectomy was not in-
dicated due to the absence of inflammatory changes. The
patient was discharged 5 days after surgery. She vaginally
delivered in the 39" week of gestation. The weight of the
newborn was 2100 g. The diagnosis of dermoid cyst was
confirmed by histology (Fig. 4).

CASE REPORT 3

Spontaneous perforation of an appendiceal
mucinous neoplasm

A 66-year-old woman presented with intermittent
pain in the hypogastrium. A CT was done showing only

Fig. 5a, 5b: CT scan - dilated appendix in its base, filled
with mucus (red arrow), unextended part of the appendix
in medial-dorsal position (blue arrow), the caecum (green
arrow)
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Fig. 6a: Histological section - low-grade appendiceal mu-
cinous neoplasm (red arrows - undulating epithelium
with low-grade dysplasia which rests on fibrous stroma;
there is no lamina propria, blue arrow - mucin, green
arrows - normal non-dysplastic epithelium)

a dilated base of the appendix (Fig. 5a, 5b). The scan
was reported as postinflammatory changes. The pati-
ent refused any further investigations at that point.

One year later, she was admitted for 2-day history of
right hypogastrium pain without vomiting, nausea or
dysuria. The patient’s surgical history was significant for
hysterectomy performed for uterus prolapse with no
other comorbidities reported. Blood test showed alte-
red inflammatory markers. Given the suspicion of AA
reported by ultrasound scan together with tenderness
in the right lower quadrant, diagnostic laparoscopy
was indicated. The procedure was converted to open
due to unclear findings in the area of appendix. The ap-
pendix was found in the medial-dorsal position, with
no inflammatory changes, however, dilated at the base
and full of mucinous tissue with signs of spontaneous
perforation. Standard appendectomy was performed.
The patient’s recovery was uneventful and she was dis-
charged on the 7" postoperative day. The specimen
was reported as a low-grade appendiceal mucinous
neoplasm (Fig. 6a, 6b). In accordance with oncologis-
ts, no further surgical intervention was indicated and
patient will proceed with clinical follow-up including
a surveillance CT scan in 6 months’ time and a colo-
noscopy.

DISCUSSION

Differential diagnosis of right lower quadrant pain
remains a challenge surgeons frequently face in their
clinical practice. The spectrum of organs and potential
conditions to be considered is wide and therefore, it is
often difficult to reach the right conclusion. Particular
case history and physical examination may not raise
suspicion of a certain disease. Moreover, ultrasound
study or blood test do not always correlate with the cli-
nical findings and do not necessarily reveal the cause of
the pain. Three cases were presented in which the only
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Fig. 6b: Histological section through dilated base of the
appendix, lumen filled with mucin (star), (red arrows -
undulating epithelium with low-grade dysplasia)

common lead for the surgeon was right iliac fossa pain.
Neither ultrasound nor laboratory tests contributed to
the right diagnosis.

The treatment of RSD remains controversial and
varies from antibiotic therapy only, through prophy-
lactic appendectomy, diverticulectomy, up to radical
resection. Despite the controversies, most authors re-
commend performing a prophylactic appendectomy
followed by antibiotic therapy in non-complicated di-
verticulitis when diagnosed intraoperatively [10,13,21].
The management of RSD depends on the disease stage
and should be treated similarly as left-sided diverticuli-
tis [22]. In complicated diverticulitis (stage Ib or higher
according to modified Hinchey classification [23]), sur-
gical intervention should be considered [13,21].

For recurrent disease, elective surgical resection
should be preferred [13,21]. The early stage of com-
plicated diverticulitis (stage Ib) can be treated con-
servatively or with CT-guided percutaneous drainage.
In Hinchey stage Il, CT-guided drainage should be
preferred to urgent radical surgery [24]. Laparoscopic
peritoneal lavage and drainage (LLD) are also suitable
options at this stage. In case of peritonitis (stage Il or
IV), laparoscopic Hartman'’s procedure (LHP) or LLD is
indicated according to Liang et al. [25]. In their study,
both methods were reported as safe and effective in
management of severe diverticulitis. Liang claims that
LLD does not treat completely the source of infection,
but avoids stoma and has better short- and long-term
outcomes than LHP. Gentile et al. [26] published simi-
lar results suggesting that LLD is safe and effective, but
only for Hinchey stage Ill. Open Hartmann's procedure
remains the golden standard in the management of st-
age IV diverticulitis, however, the surgery is associated
with a high morbidity and mortality. LLD should be in-
dicated based on individual, complex patient assessment
as well as on the department’s experience [27].

In our case, the first attack of diverticulitis was trea-
ted with appendectomy followed by antibiotic therapy.
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The second attack with pericecal abscess was managed
by surgery — abscess evacuation and drainage. Given
two subsequent episodes of diverticulitis and the fact
the second one was classified as complicated, the de-
cision was made to proceed with elective right hemi-
colectomy.

The incidence of adnexal torsion is approximately
5 per 10 000 spontaneous pregnancies [28,29] and is
more frequent in the first and second trimester [15,16].
The onset peaks between 8" and 16" week of gesta-
tion when uterus grows faster [15], in contrast to the
third trimester when the uterus fills out most of the ab-
dominal cavity and the incidence of torsions is rather
sporadic.

Dermoid cysts measuring 5 cm and less with benign
ultrasound appearance can be treated conservatively
during pregnancy [14,30]. Resection should be perfor-
med in the cysts larger than 10 cm because of an incre-
ased risk of malignancy, rupture or torsion [14,29,30].
The management of cysts 5-10 cm in size remains con-
troversial. Caspi et al. [31] advocate conservative ma-
nagement of adnexal masses with <6 cm in diameter.
Masses of 6—10 cm in size require careful evaluation by
ultrasound or MRl imaging. If multilocular, thick-walled,
semi-solid cysts or cysts with papillary excrescences are
detected, resection is recommended [16,29,30]. Some
authors claim that if a dermoid cyst larger than 6 cm
in diameter is detected by ultrasound or MRI scan in
gravidity, elective resection should be performed to
prevent surgical emergency [14,16,30].

If elective surgery is indicated during pregnancy, it
should be scheduled between the 16" and 20" week
when the fetus is securely implanted. Moreover, some
types of cysts (e.g. functional cysts) can resolve spon-
taneously by the 16™ week of gestation [14,29]. Pati-
ents who underwent surgery due to adnexal torsion
or any laparotomy after 23 week of gestation are in
a significantly higher risk of adverse pregnancy outco-
mes compared to patients who had the operation in
earlier stages of pregnancy [16,30]. This has been also
documented in our case report (newborn hypotrophy
-2100g).

In the first two trimesters, laparoscopy should be
preferred, in contrast to the third trimester where open
approach is usually indicated due to uterus size. This
decision has also been taken in our patient in the 33"
week of pregnancy. Most current studies have pro-
ven that the laparoscopic approach, when compared
to open, has similar risks for the fetus. Laparoscopy
in pregnancy is considered to be a safe and feasible
procedure and the risks of complications are mostly
associated with the underlying disease combined with
other maternal factors rather than with the type of sur-
gical approach [14,32].

In our case of LAMN, the appendectomy was radical
enough because no infiltration of the surrounding co-
lon or mesocolon was present. Nevertheless, careful
follow-up is needed including control CT scan after half
a year to rule out intraabdominal relapse as well as co-
lonoscopy because the appendiceal neoplasia can be
associated with colorectal cancer [17,33]. Patients with

mucin limited to the appendix (without any free mucin
on the appendix serosa) are at a very low risk of deve-
loping PMP and appendectomy is a sufficiently radical
procedure. If mucin occurs in the appendix serosa, the
risk of PMP has to be considered. Even though, in our
case the risk of relapse and PMP had to be considered
due to spontaneous perforation, more extended pro-
cedure was not indicated from our point of view. The
extra-appendiceal mucin was reported by a patholo-
gist as acellular (no neoplastic epithelial cells present).
If cellular mucin (with neoplastic epithelial cells) occu-
rred on the appendiceal serosa, the patient would be at
a higher risk of developing PMP [18,19,34].

Some authors claim cytoreductive surgery (CRS) and
hyperthermic intraperitoneal chemotherapy (HIPEC)
should be considered in patients with a high risk of
PMP [18]. More studies focused on the efficacy of CRS
and HIPEC should be conducted before these appro-
aches become the method of choice in high-risk pati-
ents as they are very difficult to organize and carried
out in a limited number of departments; better data
about their benefits, effectiveness and significance in
the prevention of disease recurrence should therefore
be available.

In consensus with oncologists, it has been taken into
account that neoplastic epithelial cells had not been
detected in the extra-appendiceal mucin and therefore
conservative treatment with clinical follow-up was in-
dicated as mentioned previously.

CONCLUSION

AA usually has a typical clinical course requiring
prompt surgery. In this article, three cases are presen-
ted where the diagnosis of AA has not been confirmed
intraoperatively, nevertheless, in all cases the surgical
intervention was indicated. Less common conditions
need to be considered in differential diagnosis of right
iliac fossa pain. Despite the availability of modern ima-
ging, the indication for surgery should be based on
clinical examination and, if any doubts (for example
unclear CT or MRI findings), at least a diagnostic lapa-
roscopy should be performed.

Abbreviations:

AA - acute appendicitis

RSD - right-side diverticulitis

LAMN -low-grade appendiceal mucinous neoplasm

PMP - pseudomyxoma peritonei

LLD - laparoscopic peritoneal lavage and drainage
LHP - laparoscopic Hartman'’s procedure

CRS - cytoreductive surgery

HIPEC - hyperthermic intraperitonal chemotherapy
CRP - c-reactive protein

WBC - white blood cells
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Dear Editor:

Crohn disease (CD) as a chronic inflammatory disease with
heterogeneous clinical features has a fluctuating progress with
periods of remission and relapses.

It has been reported that pregnancy does not worsen the
course of CD and that tendencies for relapses of disease in
pregnancy are rare. In our case, we report a 29-year-old wom-
an with CD in the 12th week of gravidity where conservative
therapy failed and the patient had to undergo a surgical
procedure.

The incidence of CD is increasing worldwide. Nowadays,
the highest incidence is in North America (20/100,000) and
Australia (16-17/100,000), followed by Western Europe (9—
13/100,000). In the Middle East and other Asian countries, the
incidence is lower and varies (0.2-5/100,000), nevertheless an
increase due to globalization is apparent.

CD manifestation usually occurs in younger age and half of
the patients are already diagnosed with CD before or at the age
of 30. A considerable part of women with CD know the diag-
nosis before pregnancy and are afraid of an exacerbation of
CD due to gravidity even though it has been reported that
pregnancy does not affect the course of the disease in the
means of more severe course or relapses of CD.
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Case report

We present a 29-year-old patient with Crohn disease diag-
nosed in 2009 who underwent right side hemicolectomy in
January 2014 (because of a stenosis of caccum and ascending
colon). Side to side anastomosis was performed. The control
colonoscopy did not show signs of CD recurrence, there were
only three aphthous lesions near the base of the colon.
Rutgeerts score was il, so the step-up therapy was not indi-
cated. After the procedure, the patient remained in remission
on a conservative treatment using azathioprine. The patient is
a non-smoker since 2010, before that she used to smoke five
cigarettes per day and before conception she used per oral
contraception for 8 years until August 2014. Because of the
remission of CD and after a consensus with a gastroenterolo-
gist, the first pregnancy was planned. During the pregnancy,
the medication remained on azathioprine.

In February 2015, when the patient was in the 12th
week of gravidity, abdominal pain occurred and the pa-
tient had to be admitted to the surgical ward. The clinical
examination demonstrated painful palpation in both
hypogastrium. On the day of admission, the inflammato-
ry markers in the blood test were elevated (CRP 141 mg/
1, Leukocytes 17 x10°/1). Ultrasound showed only dis-
creet peritoneal cavity fluid, mostly in the small pelvis,
a slight thickening of the ileum wall in the length of
10 cm in the right lower abdominal quadrant and an
effusion of the mesentery. The exacerbation of CD was
not clear from the beginning. Infectious gastroenteritis
was considered in differential diagnosis as well, due to
fevers and diarrhea. Even a gastroenterologist did not
presume an exacerbation of the disease. Despite the an-
tibiotic therapy, the markers of inflammation in the blood
tests increased and the clinical condition worsened. The
signs of peritoneal irritation were present. A surgical
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revision had to be performed. A diagnostic laparoscopy
was carried out first. Because of the present findings—
purulent peritonitis and inflammatory convoluted part of
neo-terminal ileum (possible signs of active Crohn dis-
ease)—the decision about a conversion was made. The
reason of the peritonitis was a perforated fistula going
from the ileum to the mesentery. The perforated fistula
was found 10 cm before the anastomosis. No stenosis
was present in the anastomosis. A resection of the affect-
ed part of the neo-terminal ileum including the anasto-
mosis, blind closure of transverse colon, and terminal
ileostomy was performed. An anastomosis was not con-
structed because of severe inflammatory findings and the
risk of anastomotic leak. Postoperative course was with-
out any complications. The pregnancy was checked by a
gynecologist and was untouched. The patient was
dismissed on the 13th day after the surgical procedure.
Azathioprine was changed postoperatively for anti-TNF,
because of the previous failure of treatment. During the
postoperative period, the patient had to be admitted twice
to the surgical department for vomiting and abdominal
pain, but this was solved by conservative therapy.
Consequently (to prevent bowel obstruction), the patient
was on liquid aliment and nutritive drinks. During the
pregnancy, there were no signs of malnutrition of the
fetus. The childbirth was in term by vaginal delivery.
The newborn had normal weight and size with no
malformations. Following an agreement with the patient,
breast-feeding was stopped due to anti-TNF therapy.
After puerperium, the patient underwent a reinvestigation
of the disease and 6 months after childbirth, the restora-
tion of the gastrointestinal tract (ileotransverse anastomo-
sis) was successfully performed.

Discussion

Several published studies proved that pregnancy does not ad-
verse the course of CD. Despite the preserved medication with
azathioprine during pregnancy, an acute exacerbation of the
disease was presented in this case report. After the surgical
procedure, the medicament therapy was intensified by anti-
TNF. Topical studies describe no evidence for contraindica-
tion of medicament therapy for CD patients during pregnancy,
except for methotrexate and thalidomide, and the medicament
therapy should not be discontinued.

Smoking and contraceptives are commonly considered as
significant risk factors causing more severe courses of CD.
Our patient has both in case history, even though smoking
occurred in the past.

In spite of a previous surgical procedure in her case history
in 2014, we decided to start the operation laparoscopically.

@ Springer

The conversion for an open procedure had to be done because
of purulent peritonitis and a convoluted part of the neo-
terminal ileum. Laparoscopy due to acute abdomen during
pregnancy is safe and has similar risks (abortion, preterm
birth, or low birth weight) as open surgery; diagnostic lapa-
roscopy should be preferred instead of open surgery. If a dif-
ficult surgery occurs (adhesions, peritonitis, etc.) conversion
should be performed.

The ileostomy was led out more cranially than usual to
avoid obstruction caused by the growing uterus in the late
stages of pregnancy. If ileostomy obstruction occurs, MRI
should be done to distinguish if the reason of ileus is because
of adhesions (caused by previous operation) or compression
of growing uterus. Suspicion for adhesions should be an indi-
cation for surgical treatment, compression by the growing
uterus can be treated conservatively.

In 17 years’ experience of our stoma nurse care, three pa-
tients with ileostomy gave childbirth. In all cases, vaginal
delivery was performed, with no complication during preg-
nancy. Only a few cases of childbirth with ileostomy were
published, vaginal delivery should be preferred and caesarean
section is reserved if rectovaginal fistula or bowel obstruction
appears.

Our patient gave birth in term, although CD (especially if
active disease course occurs) is a risk factor for preterm birth.
No congenital malformation or lower birth weight as has been
already published in relation to CD was present.

Current studies show that breast-feeding during anti-TNF
therapy seems to be safe, but a miniscule part of anti-TNF is
transferred into breast milk; therefore, a deleterious effect on
the neonate cannot be excluded and long-term data are still
missing. The application of live virus vaccines in infants who
had been exposed to biological therapy in utero should be
delayed until biological molecules are no longer detectible in
the child’s blood. That can require several months and use of
these vaccines should be avoided during this period of time
(usually 6 months).

Conclusion

We describe a rare case of a pregnant patient who developed
an acute abdomen due to an exacerbation of her underlying
Crohn disease.
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Piiloha 10 - Nahlé piihody biisni u pacienti s Crohnovou chorobou — kazuistiky
Kazuistika

Nahlé prihody bFisni u pacientti s Crohnovou
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Souhrn

Uvod: Crohnova choroba (CD - Crohn's disease) jako chronické zénétlivé onemocnéni miize postihovat cely travici trakt, a tudiz zahrnuje velkou
$kalu pFiznaki a obtizi. Casto imituje jind onemocnéni traviciho traktu. V piipadé nahlé pfihody bFisni u pacienta s CD je potfeba pfistupovat indi-
vidudlné ve spolupréci s gastroenterologem za Gicelem zmen3eni rozsahu resekce a zajisténi ménédobych resekci.

Kazuistiky: V nasich dvou kazuistikach predkladame pacienty s ile6zni a zanétlivou néhlou piihodou bfisni. Prvni pacient profituje z konzervativni
lécby i pres pfitomnost ileézniho stavu (vzniklého na zanétlivém podkladé) pfed naslednym operacnim feenim. Predstavuje tak relativné ¢astou
a typickou akutni komplikaci CD. Dal3i pacientka i pfes probihajici graviditu a nemoznost adekvatniho dosetfeni zobrazovacimi metodami dospéje
na zakladé klinického stavu k akutnimu operacnimu feseni pro nepfilis castou perforaci do volné dutiny bfisni.

Kli¢ovd slova: Crohnova nemoc - chirurgie - néhla pfihoda bfisni - ileus - peritonitida

Summary
Acute abdomen in patients with Crohn’s disease — case reports
F. Marek, L. Kunovsky, T. Grolich, B. Hemmelova, K. Poredska, D. Bartusek, Z. Kala

Introduction: Crohn’s disease (CD) as a chronic inflammatory disease can affect the entire digestive tract and therefore involves a wide range of
symptoms and health problems. It often mimics other diseases of the digestive tract. In the case of acute abdomen in a patient with CD, it is neces-
sary to approach it individually in cooperation with a gastroenterologist in order to reduce the extent of resection and to ensure fewer resections.
Casereports: In our two case reports, we present patients with bowel obstruction and inflammatory acute abdomen. The first patient benefits from
conservative treatment despite the presence of a bowel obstruction (resulting from inflammation) before subsequent surgical treatment. Itis a rel-
atively common acute complication of CD. The second patient, despite her ongoing pregnancy and the impossibility of using appropriate imaging
techniques in the follow-up treatment, with regard to her clinical condition, requires an urgent surgical solution due to a fairly rare perforation to

abdominal cavity.

Key words: Crohn's disease - surgery - acute abdomen - bowel obstruction - peritonitis
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uvoD

Prestoze nastal zna¢ny pokrok v medikamentdzni te-
rapii (rozvoj biologické 1é¢by) u pacientli s Crohnovou
chorobou (CD - Crohn’s disease), ukazuje se, ze k vy-
znamnému snizeni poctu operacnich vykond nedoslo
a chirurgicka 1é¢ba ma nadale dulezitou roli v terapii
CD [1-3].

Vétsina pacientt s CD podstoupi béhem svého Zivota
alespon jedno operacni feseni kvili tomuto onemoc-
néni, konkrétné 70-90 % pacientl vyzaduje chirurgic-
kou lécbu [4-6].

Vzhledem k charakteru choroby postihujici kterou-
koliv ¢ast travici trubice je skala elektivnich i akutnich
operacnich vykon( Siroka.

Strevni obstrukce je velmi ¢astym priznakem posti-
Zeni tenkého streva CD [7-9]. Mize byt zapfi¢inéna
primérni stenézou nebo aktivitou choroby pfi selhdni
medikamentdzni terapie. Pficinou byvaji casto
zanétlivé pseudotumory, mnohokrat ve spojeni s fistu-
lacemi, vzacnéji se muze jednat o perforaci.

Rozhledy v chirurgii 2019, roc. 98, ¢. 1

KAZUISTIKA 1

Prezentujeme kazuistiku 28letého pacienta americké
narodnosti studujiciho dlouhodobé v Estonsku a na-
sledné v Ceské republice. CD byla u pacienta diagnos-
tikovdna v roce 2015 v ileocekalni oblasti a segmen-
talné v oblasti kolon sigmoideum. Koncem roku 2016
doslo k relapsu onemocnéni s nutnosti kortikoterapie
a prevedeni na imunosupresivni terapii azathioprinem.
Poté si sém ukoncil medikamentdzni [é¢bu. Pacient se
dostavil v fijnu 2017 pro asi 6 dni trvajici bolesti bficha
v oblasti pupku vystrelujici do zad, vzedmuti bficha
a intermitentni zvraceni. Uvadél celkové velkou una-
vu a slabost. Klinicky byla difuzni palpacni bolestivost
s maximem v oblasti pupku, meteorismus, bez perito-
neadlni iritace. V laboratofi byla elevace leukocytl na
15x10%I1, CRP 115 mg/l. RTG vysetieni bficha ukézalo
obraz iledzniho stavu tenkych klicek, na ultrazvuku
bricha byl nalez postizeni cca 30 cm terminélniho ilea
se stendzou lumen a znamkami aktivity zanétu. Vzhle-
dem ke klinickym obtizim pacienta a paraklinickym
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Obr. 1a, b: CT nalezile6zniho stavu se stenotizaci a zanétlivym postizenim 25 cm terminalniho ilea s meziklickovou fistulaci
Fig. 1a, b: CT showing bowel obstruction with stenosis and inflammation of terminal ileum in the length of 25 cm with
intestinal fistula

vysetienim jsme provedli akutni ambulantni CT bficha
(Obr. 1a, 1b). Patrné bylo postizeni cca 20-25 c¢m ter-
mindlniho/aborélniho ilea se sytici se zesilenou sténou
se stenotizaci. Dorzalné od postizeného Useku na me-
zenteriu byl pruhovity zanétlivy infiltrat velikosti kolem
65x15 mm, do kterého byl zavzaty i zanétlivé zménény
apendix. Déle byly patrné fistulace mezi postizenym
Usekem termindlniho ilea a zanétlivym infiltrdtem az
ke kli¢ce kolon sigmoideum. Bez detekce patologické
kolekce charakteru abscesu. V oblasti ordlniho konce
postizeného Useku terminalniho ilea v levém hypo-
gastriu byla pfechodova zéna, nad kterou byla dilatace
tenkych klicek ilea az k 5 cm. Vzhledem k poruse pasa-
ze gastroenterolog neindikoval prevzeti do péce, paci-
ent byl pfijat na Chirurgickou kliniku FN Brno, nasazen
~bowel rest” (stfevni klid) s plnou parenteralni vyZivou,
antibiotickd terapie (Unasyn a Metronidazol), zavede-
na nasogastricka sonda. Pro suspekci na ileokolickou
pistél terapie kortikoidy nebyla indikovana. Vzhledem
k ileéznimu stavu a zanétlivému postizeni rozsahlého
useku tenkého streva s fistulaci meziklickové a do ko-
lon sigmoideum jsme volili dle doporuc¢eni ECCO (Eu-
ropean Crohn’s and Colitis Organisation) a po konsenzu
s gastroenterology konzervativni postup s odlozenym
opera¢nim fesenim za Ucelem provedeni limitované
resekce s moznosti primarni anastomozy. Po zavede-
ni terapie doslo postupné k poklesu zanétlivych para-
metrd a po snizeni odpadi ze Zalude¢ni sondy doslo
k obnoveni stfevni prichodnosti. Pacient byl predan
na metabolickou interni JIP k dalsi terapii. V mezido-
bi byl pacient stabilizovan, doslo k Upravé nutri¢nich
parametr( s nizkou hodnotou zénétlivych ukazatelU.
Stav byl komplikovan trombézou vena jugularis vpra-
vo po zavedeni centrédlniho zilniho katétru s naslednou
nutnosti navyseni davky nizkomolekularniho hepari-
nu. Po 5 tydnech byla provedena kontrolni vysetieni
ke zhodnoceni efektu |écby zdkladni choroby, kde na
UZ bylo popsané chronické zanétlivé postizeni 25 cm
terminalniho ilea se suspektni mezenterialni pistéli.

Koloskopicky byla patrna jen mirné edematdzni slizni-
ce kolon sigmoideum se setielou cévni kresbou, jinak
normalni ndlez na tra¢niku a klidovy slizni¢ni nalez na
Bauhinské chlopni a 10 cm terminalniho ilea. Pacient
byl tedy po 6 tydnech ,bowel restu” a antibiotické te-
rapii indikovan k opera¢nimu feseni. Provedli jsme la-
paroskopickou revizi a resekci postizeného useku. Per-
operacni nalez postizeni terminélniho ilea odpovidal
predopera¢nimu CT vysetieni. Infiltrat byl pfitazeny ke
kolon sigmoideum, vlastni fistulace ale nebyla proka-
zana. Proved|i jsme laparoskopickou ileocekalni resekci
s izoperistaltickou anastomoézou stranou ke strané po-
kracujicim extramukdznim stehem. Pooperacni prabéh
byl bez komplikaci. Histologicky byl potvrzen granulo-
matézni zénét typu CD s intaktnimi resekénimi okraji.
Pacient je poté postupné realimentovan po dlouhodo-
bém ,bowel restu” za hospitalizace na gastroentero-
logii. Pooperacné byla nasledné nasazena konvencni
imunoterapie thiopuriny. Pacient po zhojeni laparoto-
mie odjel k dal$i ambulantni [é¢bé do Estonska.

KAZUISTIKA 2

Prezentujeme 29letou pacientku s CD diagnostikova-
nou v roce 2009, primdrné s postizenim céka a 10 cm
terminalniho ilea. Terapie byla postupné eskalovana na
biologickou terapii. Pro fibrézni stenotizaci terminéini-
ho ilea, céka a vzestupného tracniku s pocinajici pre-
dilataci byla provedena elektivni pravostranna hemiko-
lektomie s anastomézou stranou ke strané. Pooperacni
pribéh byl bez komplikaci. V ramci endoskopické
dispenzarizace za 6 mésicll od operace byla prove-
dena kontrolni koloskopie bez nélezu rekurence CD
v anastomoze. Pooperacné byla u pacientky nasazena
imunoprofylaxe azathioprinem a po konsenzu s gastro-
enterologem byla planovéna gravidita. V 2/2015 byla
pacientka ve 12. tydnu gravidity pielozena z okresniho
chirurgického pracovisté na Chirurgickou kliniku FN

Rozhledy v chirurgii 2019, ro¢. 98, ¢. 1
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Brno pro pretrvavajici bolesti bficha k dalsi terapii.
Pfi prekladu byla hodnota CRP 141 mg/I, leukocyty
5x10%/I, dle UZ bficha byly zesilené stievni klicky v pra-
vém podbfisku, minimdlni lemy tekutiny zejména
v malé panvi. Vzhledem ke gravidité CT bficha nebylo
mozné provést. Pacientka byla afebrilni, klinicky bylo
bficho palpacné lehce citlivé v pravém mezogastriu.
Byla nasazena antibiotickd terapie, parenteralni nutri-
ce a ,bowel rest”. Dle konzultace gastroenterologa se
nezdala byt zcela jednoznacna reaktivace zakladni-
ho onemocnéni. Pro soucasnou pfitomnost teplot
a prijma jsme v ramci diferencialni diagnostiky zva-
Zovali moznost infekéni gastroenteritidy. Do dalsiho
dne doslo k narGstu CRP na 308 mg/I, leukocyty na
14x10%/1, na UZ bficha byl pouze nélez minimalni pro-
grese volné tekutiny. Dochézelo postupné ke zhorso-
vani bolesti bficha, klinicky byla palpac¢ni bolestivost
v pravé poloviné bficha az s nazna¢enym peritonedl-
nim drdzdénim. Indikovali jsme operacni revizi, ktera
byla zahdjena diagnostickou laparoskopii s nalezem
difuzni peritonitidy s perforaci tenké klicky do mezen-
teria a nasledné do volné dutiny bfisni ve vzdalenosti
10 cm pied plvodni anastomoézou po pravostranné
hemikolektomii. Vzhledem k peropera¢nimu nalezu
jsme konvertovali na otevienou laparotomii (Obr. 2),
provedli resekci postizeného Useku i s plvodni
anastomozou, slepy uzévér kolon transversum a vyve-
deni terminalni ileostomie. Pro nalez difuzni peritoni-
tidy pfi zanétlivé zménéném infiltratu s perforaci jsme
primarni anastomézu neprovedli. Pooperaéni pribéh
byl bez komplikaci, gravidita intaktni. Pacientka byla
predana k dalsi 1écbé na Interni gastroenterologic-
kou kliniku, kde byla zahdjena eskalace medikace na
anti-TNF terapii pro neefektivitu thiopurind. Prabéh
gravidity byl komplikovén rozvojem subiledzniho sta-
vu v 5/2015 a 6/2015 diagnostikovanym na zdkladé
klinického stavu pacientky a UZ nélezu. V obou ptipa-
dech byl stav zvladnuty konzervativné. Pacientka po-
rodila v 38. t.g. fyziologicky bez komplikaci v 8/2015.
Pro klinickou i morfologickou remisi v 1/2016 bylo pro-
vedeno elektivni obnoveni kontinuity ileotransverso
anastomoézou stranou ke strané, pooperacni pribéh
byl bez komplikaci. | pfes nutnou modifikaci davek an-
ti-TNF terapie pretrvava klinicka i endoskopicka remi-
se onemocnéni a pacientka je v soucasnosti v pribéhu
druhé gravidity.

DISKUZE

CD spolu s ulcerdzni kolitidou (UC - ulcerative co-
litis) patii do skupiny idiopatickych stfevnich zénétli-
vych onemocnéni (IBD - inflammatory bowel disease).
CD na rozdil od UC postihuje zdnétem trdvici trubici
od Ust az do oblasti anu v celé jeho vrstvé. Nejcastéji
jde o postizeni termindlniho ilea. Vyskytuje se shodné
u muzského i zenského pohlavi ve viech vékovych ka-
tegoriich s predilekci ve druhé a tieti dekadé véku pa-
cientd [10-12]. CD se velmi ¢asto manifestuje bolesti
a krecemi, ¢asto byva doprovazena ¢etnymi prijmo-

Rozhledy v chirurgii 2019, ro¢. 98, ¢. 1

Obr. 2: Peroperaéni nalez s fistulaci jdouci z ilea do
mezenteria

Fistulace byla lokalizovana 10 ¢cm pfed anastomézou. Do
fistulace zaveden pean.

Fig. 2: Intraoperative findings showing fistula going from
the ileum to mesentery

The fistula was located 10 cm before the anastomosis. A pean
is inserted into the fistula.

vitymi stolicemi s ptimési hlenl a krve. U nékterych
pacientl byvaji pfitomny dlouhotrvajici subfebrilie,
nauzea a zvraceni. Neméné casté jsou i extraintestinal-
ni pfiznaky [13].

Pro CD neni zcela typickd manifestace formou néhlé
piihody biisni. Relativné ¢astou byva stfevni obstrukce
u stievnich stendz. Perforace do volné dutiny bfisni je
velmi vzacnou komplikaci a je vzhledem k rozvoji pe-
ritonitidy indikaci k akutni operaci. Masivni krvaceni
u pacientl s CD se objevuje také relativné vzacné, uva-
di se v rozmezi 0-6 % [14]. Existuje mnoho zobrazova-
cich modalit k diagnostice a dalsi dispenzarizaci paci-
entd s CD, jako jsou UZ stiev, koloskopie, gastroskopie,
enteroskopie, CT ¢i MR enterografie a také kapslova
endoskopie. Dle poslednich doporuceni neni zadna
z téchto metod stanovena jako zlaty standard a velmi
casto se tyto metody vzajemné kombinuji. Omezeni
jsme zejména u gravidnich pacientek [15,16].

Pacienti s CD velmi ¢asto pred operaci vyzaduji mul-
tidisciplinarni pfipravu vzhledem k casto pfitomné
malnutrici, imunosupresivni terapii ¢i uzivani vysokych
dévek kortikoidu. Je vhodné takto komplikované paci-
enty probirat na multioborovém seminafi za ucasti chi-
rurga, gastroenterologa a radiologa. U akutnich stav(
muze byt kombinace obstrukce na podkladé dekom-
penzace chronické stendzy se zanétlivym postizenim
v mnoha moznych variantach. Casto jde o mladé pa-
cienty, pro které je kosmeticky efekt dilezitou slozkou
kvality Zivota, stejné jako zachovéni sexudlnich funkci
a snaha o provedeni kontinentni operace [17]. Lé¢ba
téchto pacientl je specificka jak u elektivnich pacientd,
tak zejména u pacienti s akutni symptomatikou, kde
je dilezité nacasovani operace. Spravny management
Ié¢by ma vliv na rozsah resekéniho zakroku, nutnost
zalozeni stomie a také na rekurenci onemocnéni po re-
sekénim zakroku.
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V lednu 2018 bylo publikovédno kolektivem autor(
ECCO doporuceni k chirurgické 1é¢bé CD [18]. Prohlase-
ni 2A zahrnuje indikaci k akutnimu opera¢nimu feseni
u pacient( s perforaci do volné dutiny bfisni s rozvojem
peritonitidy. Soucésti doporuceni je resekéni zdkrok
s anastomozou ¢i bez dle lokéIniho a celkového nalezu.
Pi rozvoji sepse je doporucena tekutinova terapie s an-
tibiotiky a nutri¢ni podporou. Ke zvézeni je i zavedeni
permanentniho moc¢ového katétru a zajisténi centralni
zily. Naopak prohléseni 2C zahrnuje chirurgickou lécbu
akutni stfevni obstrukce zplsobenou dekompenzaci
chronické stendzy ¢i akutni exacerbaci CD. U téchto
pfipadd je doporuceno postupovat konzervativné, jak
je prezentovano v nasi kazuistice. Indikaci pro akutni
operaci je Uplnd obstrukce nereagujici na konzerva-
tivni terapii ¢i podezfeni na stfevni ischemii. V pfipadé
nelplné obstrukce by méla chirurgicka lé¢ba nésledo-
vat az po optimalizaci stavu pacienta ve smyslu potla-
ceni zanétlivého postizeni, odeznéni iledznich obtizi
a nutri¢ni stabilizaci pacienta. Doporuceni zahrnuje za-
vedeni nasogastrické sondy,,bowel rest” a parenteralni
vyzivu.V piipadé konkomitantni fistulace také antibio-
tickou terapii. U abscesu doprovazejiciho fistulaci jsou
ke zvazeni perkutanni drendz ¢i punkce.

ZAVER

Pfi rozvoji nédhlé ptihody bfisni u pacientli s CD je
vhodné postupovat individudiné a také za tésné spo-
lupréce chirurga, gastroenterologa a radiologa s cilem

snizeni rozsahu pfipadného resekéniho vykonu. Pred-
stavujeme 2 kazuistiky. Prvni pacient s ile6znim stavem
(na zanétlivém podkladé) je primarné lé¢en konzerva-
tivné s naslednym jednodobym elektivnim laparosko-
pickym vykonem. Na rozdil u druhé gravidni pacientky
vzhledem ke zhorsujicimu se klinickému stavu byla in-
dikovana akutni operaéni revize s nalezem perforujici
pistéle do mezenteria a nésledné do volné dutiny bfis-
ni. Pti progresi klinického stavu pacienta a nemoznosti
provedeni CT bficha nebo jeho nejasného nalezu by
méla byt zvaZzovana diagnosticka laparoskopie.

Seznam zkratek

CcD - Crohn’s disease — Crohnova choroba

cT — computed tomography - vypocetni tomo-
grafie

MR - magneticka rezonance

uz - ultrazvuk

CRP — C-reaktivni protein

Anti-TNF - anti-tumor necrosis factor

ECCO - European Crohn's and Colitis Organisation

uc — ulcerative colitis — ulcerézni kolitida

IBD — inflammatory bowel disease - idiopatické
stfevni zanéty

Podporeno MZ CR - RVO (FNBr, 65269705)
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Autoimmune pancreatitis is a rare form of chronic pancreatitis. The first descriptions of the disease date back to
the 1990s. Etiology is multifactorial, with the use of genetic, environmental and complex immunological me-
chanisms. It is classified into two subtypes. Type 1 is part of a group of diseases called IgG4-related disease.
Clinically is autoimmune pancreatitis manifested by icterus and abdominal discomfort. It can rarely present as
acute pancreatitis. There is also a completely asymptomatic form of the disease. The diagnosis is based on
abnormalities in histology, imaging methods, serology, the involvement of other organs in relation to 1gG4-
related disease, and a significant positive response to corticosteroid therapy. Differential diagnosis between the
focal form of autoimmune pancreatitis and pancreatic cancer can be complicated, with endosonography playing
an important role. In the treatment, we use corticosteroids and other immunosuppressants including biological
therapy. Patients with the asymptomatic disease should also be treated to prevent late complications and exo-
crine and endocrine insufficiency. In addition to drug treatment, endoscopic and/or surgical treatment may be
necessary. Even after recovery, the disease can relapse. The relationship between autoimmune pancreatitis and
malignancies has not been clearly confirmed. The goal of this review is to provide a comprehensive look at

autoimmune pancreatitis and translate latest scientific knowledge into clinical practice.

1. Introduction

Autoimmune pancreatitis (AIP) is a rare form of chronic pancreatitis
characterized by the clinical symptomatology of the obstructive icterus,
lymphoplasmacytic infiltration with marked storiform pancreatic par-
enchyma fibrosis, and a response to corticosteroid therapy [1]. The first
description of chronic pancreatitis with autoimmune abnormalities was
provided in 1995 by Yoshida et al. [2], who also found a therapeutic
response to corticosteroid administration. In 2001, Hamano et al. [3]
for the first time reported an increase in the serum levels of im-
munoglobulin G4 (IgG4) in subjects with chronic autoimmune pan-
creatitis and laid the basis for identifying other conditions associated
with IgG4 elevation, now referred to as IgG4-related disease (IgG4-RD).
Two years later, Kamisawa et al. [4] described the abundant infiltration
of 1gG4-positive plasma cells not only of the pancreas, but also of other
organs and designated AIP as one of the forms of IgG4-RD.

2. Review
2.1. Pathogenesis

In the AIP pathogenesis, the multifactorial nature of the process is
characteristic. There are genetic, environmental and immunological
factors. Recent studies show that in addition to the known fact that
AIP/IgG4-RD is associated with high IgG4 plasma levels and both the
pancreas and some other parenchymatous organs are massively in-
filtrated with IgG4-containing plasma cells, the disease is closely linked
to the increase in Interferon type I (IFN-I) produced by plasmacytoid
dendritic cells. AIP/IgG4-RD has been shown to be characterized by the
increased production of IFN-I dependent Interleukin 33 (IL-33). This
can be included as a factor participating in the induction of in-
flammatory and fibrotic changes characterizing these diseases [5]. The
abnormal production of INF-I is undoubtedly a novel factor in the pa-
thogenesis of AIP/IgG4-RD. In addition to this disease, IFN-I (usually
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alpha type or beta type) is a significant factor in the development of
other autoimmune diseases, e.g. systemic lupus erythematosus [6].

Attention is also paid to the role of genetic and immunological
factors. Two genes in the HLA region (HLA-DRBI and ABCFI) are as-
sociated with the susceptibility to AIP [7,8]. Patients with AIP have a
high level of multiple antibody positivity: in 40% positive antinuclear
antibodies, in 55% anti-carbonic anhydrase II or pancreatic secretory
trypsin inhibitor (PSTI) antibodies, and even in 75% anti-lactoferrin
antibodies are found [9]. Lohr et al. [10], found a higher titer of au-
toantibodies to trypsinogens PRSS1 and PRSS2 but a non-elevated value
for PRSS3 in AIP patients. This explains why pancreatic acini are more
damaged than the cells of the ducts in the inflammatory affections of
the pancreas. Some of the above-mentioned antibodies are not specific
for AIP, but they are also positive for other conditions, e.g. Sjogren's
syndrome [11].

There is an interesting hypothesis about the molecular mimicry of
Helicobacter pylori (H. pylori) bacteria and the pathogenesis of AIP,
where human carbonic anhydrase II is equivalent to the alpha-carbonic
anhydrase found in H. pylori. A similarity was also found between the
plasminogen-binding protein of H. pylori and the enzyme produced by
acinar pancreatic cells — ubiquitin-protein ligase E3 component n-re-
cognin 2. Thus, it was speculated that H. pylori infection may be the
trigger mechanism for an autoimmune response against pancreatic
acini via molecular mimicry. However, to date, there has been no va-
lidation of these findings [12-14].

The role of environmental factors has been monitored from the
perspective of whether repeated exposure to different antigens may
result in changes in IgG4 concentration in the blood serum. The long-
term exposure of workers to certain substances such as mineral oils,
solvents, industrial or metal dusts could actually be the cause [15].

A histologically significant finding in [gG4-RD subjects is the mas-
sive infiltration of [gG4-positive plasma cells. However, it is still unclear
whether 1gG4 antibodies are a reflection of overexpression caused by an
unknown inflammatory stimulus, or whether they are autoantibodies
referred to as destructive antibodies [16,17]. The study by Mattoo et al.
[18] demonstrated that recombinant immunoglobulins obtained from
the most commonly identified IgG4 clone of IgG4-RD subjects’ plasma
cells are self-reactive, which may be a significant factor involved in the
pathogenesis of 1gG4-RD.

2.2. Classification of autoimmune pancreatitis

Based on the nomenclature published in 2012 [19], AIP is divided
into two types. Type 1 was originally referred to as lymphoplasmacytic
sclerosing pancreatitis (LPSP). It is now clearly accepted that this AIP
type is part of a group of diseases called IgG4-RD. Therefore, this AIP
type is now referred to as IgG4-related pancreatitis (IgG4-RP). Type 2 is
not associated with IgG4-RD and is called idiopathic duct-centric pan-
creatitis (IDCP). Table 1 shows the characteristics and differences be-
tween both types of AIP (Table 1).

2.3. Epidemiology

The epidemiological data of AIP are not very frequent. The diag-
nosis of AIP is low in the general population. At the same time, type 2
AIP has a significantly lower prevalence than type 1. The disease more
often affects older men. A representative study from Japan [21], found
a prevalence of 4.6 per 100,000 inhabitants and an incidence of 1.4 per
100,000 inhabitants. The male to female ratio was 3.2 at the average
age of 66 at the time of diagnosis. The problem with sparse epide-
miological studies is that different diagnostic criteria have been used.
The first and thus far the only work using internationally accepted
criteria for diagnostic consensus [1] is a German study published in
2017 [22]. The authors demonstrate, in comparison with all previously
reported studies, a high prevalence of AIP — 9% in the group of people
with non-alcoholic pancreatitis. AIP was not found in alcoholic
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Table 1
Characteristics and fundamental differences of Type 1 and Type 2 AIP (ac-
cording to Webster [20]).

Type 1 (LPSP) Type 2 (IDCP)
1Gg4-RD Yes No
Prevalence Asia > USA/Europe USA/Europe > Asia
Sex M >F M=F
Worldwide percentage > 90 <10
Age predominance =50 30-50
Initial icterus > 60 < 30
Acute abdominal pain <30 > 60
Elevated serum 1gG4 =70 <10
Histopathology Storiform fibrosis, LPSP, IDCP, GEL

Obliterative phlebitis
Affection of other Yes No

organs
Association with IBD in <10 > 40
%
Steroid response >90 > 90
Relapse after steroid > 40 <10

therapy

Abbreviations: AIP, Autoimmune pancreatitis; 1gG4-RD, IgG4-related disease;
LPSP, lymphoplasmacytic sclerosing pancreatitis; IDCP, idiopathic duct centric
pancreatitis; GEL, granulocytic epithelial lesions; IBD, inflammatory bowel
disease

pancreatitis. The overall incidence of AIP in Germany is less than 1 per
100,000 inhabitants.

2.4. Clinical symptomatology

The most common initial clinical symptoms are obstructive icterus
in 60-70% of patients, focal gland enlargement, abdominal pain or
abdominal discomfort. Signs of acute pancreatitis are rarely present.
There is also a completely asymptomatic form of AIP. In general, AIP is
rarely the cause of idiopathic recurrent pancreatitis. In a clinical pre-
sentation, we must not overlook the symptoms resulting from the in-
volvement of other organs in 1gG4-RD [23].

2.5. Diagnostic features of autoimmune pancreatitis

Several criteria for AIP diagnosis have been published. The first set
of criteria was established in 2002 by Japanese Pancreatic Society with
revision in 2006 [24]. These consisted of three main findings: imaging,
serology and pathology. The HISORt criteria published by Mayo Clinic
added other organ involvement and response to steroid therapy [25].
The need for uniform international diagnostic criteria resulted in pub-
lication of International Consensus Diagnostic Criteria (ICDC) [1]. The
ICDC, along with the Japanese amendment that makes them more ap-
plicable for general internists, are currently preferred [26]. The de-
monstration of the following 5 main features is essential for diagnosis:

a) pancreatic histomorphology.

b) changes in pancreatic parenchyma and biliary tree using imaging
methods.

c) serology.

d) presence of other organ involvement.

e) positive response to corticosteroids.

2.6. Histology

A histopathological feature of type 1 AIP is a picture of LPSP
without granulocytic epithelial lesions (GELs). Other signs are storiform
fibrosis, obliterative phlebitis and abundant infiltration by 1gG4 posi-
tive plasma cells (more than 10 per high power field). To confirm the
diagnosis of type 2 AIP, the detection of the duct wall granulocytic
infiltration (GEL positivity) omitting pancreatic lobules and the
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minimal or no positivity of IgG4 positive cells in the pancreatic tissue is
important. The most usual way of obtaining tissue sample from pan-
creas is via endoscopic ultrasound (EUS). Endoscopic ultrasound-
guided fine-needle aspiration (EUS-FNA) is a well-established method
used in the diagnosis of pancreatic cancer. However, specimens ac-
quired with this technique may be insufficient for diagnosis of AIP,
because the evaluation of tissue architecture and immunostaining
usually require larger samples. Thus, pancreatic core cut biopsy using
either a larger caliber needle or other specially designed needles may be
necessary [27,28]. Even with these needles, definitive histological
verification cannot be achieved in a significant number of patients. That
is, in the type 1 AIP, not all four histological features mentioned above
may be present, and in the type 2 AIP, rather than duct wall granulo-
cytic infiltration, granulocytic acinar inflammation is described with
absent or scant 1gG4 positive cells. Softened criteria may rely on the
presence of lymphoplasmacytic infiltrate alone without the need for the
infiltrate to be in periductal location and lower level of preservation of
arterioles, venules and ductules in specimen [29,30]. Softening of di-
agnostic criteria may improve diagnostic sensitivity in expense of spe-
cificity. This is problematic mainly in the differential diagnosis between
ATP and pancreatic cancer, which is often associated with lympho-
plasmacytic infiltrate.

2.7. Imaging methods

Imaging methods play an important role in the AIP diagnostic al-
gorithm. They can be used to identify whether changes are diffuse or
focal. From the perspective of differential diagnosis, focal changes are
unsolvable without the use of imaging methods [31]. It can be said that
all imaging methods have a benefit in the diagnosis and differential
diagnosis of AIP — i.e. abdominal ultrasound, computed tomography
(CT), magnetic resonance (MR), magnetic resonance cholangio-pan-
creatography (MRCP), EUS as well as traditional endoscopic retrograde
cholangio-pancreatography (ERCP) [1,32-37]. Abdominal ultrasound is
the most available method used in the examination of pancreas. It is
usually the first method used in differential diagnosis of abdominal pain
or jaundice. Its benefits include the lack of radiation exposure, non-
invasiveness and cost effectiveness compared with aforementioned
procedures. Contrast enhanced abdominal ultrasound might be bene-
ficial in differentiating focal form of AIP from pancreatic cancer [38].
On the contrary, abdominal ultrasound remains an operator dependent
examination and, in some patients, visualization of pancreas may be
very poor, or pancreas may not be visualized at all.

Some of the images may be more characteristic of AIP — such as
sausage-shaped pancreas enlargement in an ultrasound examination, or
the identification of brightening under the pancreatic capsule during CT
— the so-called rim. The rim reflects fibroinflammatory changes invol-
ving the peripancreatic adipose tissue. This finding is highly specific for
type 1 AIP [39]. Other changes are less specific in terms of the diffuse,
focal or segmental enlargement of the gland. While the pancreatic duct
is unidentifiable at the diffuse pancreatic enlargement, evidence of
pancreatic duct dilatation may be associated with both malignancy and
ATP in the case of a focal pancreatic lesion finding. Typical features in
MRCP (similar to ERCP) are long, smooth and tight pancreatic duct
stenosis without dilation before stenosis. EUS shows hypoechogenic
pancreatic enlargement in more than 50% of AIP subjects and hy-
poechogenic foci placed irregularly in the pancreas in about 40% of
subjects [40]. EUS plays an important role in differential diagnosis
distinguishing between pancreatic cancer and AIP. An indisputable
advantage of EUS is the possibility of performing a targeted gland
biopsy. MR is superior over CT in differentiating non-diffuse type AIP
from pancreatic ductal adenocarcinoma [41]. Invasive ERP is certainly
not a basic investigative method, but for the sake of completeness, it
should be noted that there are also changes, especially multiple stenoses
of the pancreatic duct and its secondary branches, which can be typical
for AIP. The finding of biliary tree stenoses requires the examination of
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the patient from the perspective of differential diagnosis — primary
sclerosing cholangitis, cholangiocarcinoma, but also 1gG4-associated
cholangitis.

2.8. Serology

Serological diagnostic criterion is the determination of the IgG4
level. The upper limit of the standard is reported to be between
135.0 mg/dl and 140.0 mg/dl [42]. It is generally accepted that an
increase of more than double the standard is a diagnostic valid marker
for AIP. An increase in the 1gG4 serum level above the limit of
135.0 mg/dl is specific not only to AIP but has also been found in 10%
of pancreatic carcinoma patients. However, in only 1% of pancreatic
carcinoma patients was the IgG4 serum level above 280 mg/dl [3]. An
increase in the 1gG4 above the standard can be identified not only in
pancreatic cancer but also in patients with chronic pancreatitis, primary
biliary cirrhosis, primary sclerosing cholangitis or Sjogren's syndrome.
Differential diagnosis between AIP and pancreatic carcinoma with the
simultaneous elevation of the 1gG4 in the blood serum is often very
difficult. Some initially promising markers such as carbonic anhydrase
I antibodies, plasminogen-binding protein antibodies, or lactoferrin
antibodies have not been shown to be beneficial [13,43]. In our own
study, we examined a group of 106 subjects with histologically verified
pancreatic carcinoma and found elevated IgG4 levels in 11 of them. In 6
of these 11 subjects, the IgG4 levels were more than twice the standard.
We also found 1 patient with an AIP histological picture and pancreatic
carcinoma in this terrain [44]. Serum IgG4 level is an important diag-
nostic criterion, but whether it predicts the disease progression is un-
clear. According to Tsang et al. [45], raised serum IgG4 level twice
above the upper normal limit was significantly associated with disease
relapse and pancreatic exocrine insufficiency in patients with 1gG4-RP.

In the recent years, cases of type 1 AIP with histologically typical
findings of LPSP with no serum IgG4 level elevation or histologically
detectable 1gG4 positive cells have been described [46,47]. 1gG4 is not
an absolute criterion for the diagnosis of type 1 AIP.

2.9. Other organ involvement

Fujinaga et al. [48] published a representative study diagnosing
extrapancreatic lesions in patients with AIP. The most common extra-
pancreatic manifestation of AIP is the enlargement of the lacrimal and
salivary glands and retroperitoneal fibrosis; other frequent findings are
changes in the biliary system, referred to as 1gG4-associated sclerosing
cholangitis or autoimmune cholangitis. A less common extrapancreatic
sign is kidney or prostate involvement [49]. In contrast to frequent
extrapancreatic manifestations in type 1 AIP, the extrapancreatic dis-
ease is rare in type 2 AIP. A very strong relationship has been reported
between type 2 AIP and inflammatory bowel disease (IBD), whereas the
presence of IBD in type 1 AIP patients is uncommon [50].

2.10. Therapy

After excluding malignancy, the basic drugs used are corticosteroids
and immunosuppressants. In the recent years, there has been a sig-
nificant change in the way the patients diagnosed with AIP are treated.
In addition to those with symptomatic AIP, patients with the asymp-
tomatic disease should also be treated. The therapy can prevent pro-
gression of fibrotic changes in the gland, biliary strictures, as well as the
induction of exocrine and endocrine pancreatic insufficiency or risks of
relapses [51-53].

There are various patterns of corticosteroid dosing. The most com-
monly used and recommended schedule is administering prednisolone
in the dose of 30-40 mg/day for 2-4 weeks. The dose is then reduced by
5 mg every 1-2 weeks to a maintenance dose of 5.0-7.5 mg/day. The
maintenance treatment period varies, usually 12 weeks to 6 months.
The above-mentioned system is used in Europe and the USA. Another
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scheme is recommended in Asian countries where a dose of 0.6-1.0 mg/
kg/day is administered for 2-4 weeks. In addition, in this scheme the
dose is reduced by 5 mg at intervals of 1-2 weeks. However, the re-
commendation about the maintenance treatment period is different: 6
months to 3 years [54]. The authors of the systematic review and meta-
analysis about the rate of relapse of AIP after initial remission after
steroid treatment found that a large proportion of patients with AIP
treated successfully with steroid induction therapy had relapse in 33% -
particularly patients with type 1 AIP — 37.5%. The group of patients
with type 2 AIP had relapse in 15.9%. Maintenance steroid therapy
lasting longer than one year could reduce the risk of relapse [55].

If corticosteroid therapy is unsuccessful, azathioprine, 6-mercapto-
purine or mycophenolate may be administered. Azathioprine is a con-
venient treatment, especially where a relapse has occurred during
steroid therapy [56]. The most frequently recommended treatment for
AIP relapse is the re-introduction of corticosteroids. The other drugs
mentioned above are also an alternative [57]. Rituximab with the in-
duction of complete remission in up to 83% of patients is an effective
drug for the treatment of a relapse and in corticosteroid-intolerant
patients [58].

The effectiveness of therapy is evaluated by monitoring the dy-
namics of changes using imaging methods and serological examination
[59].

In our opinion and clinical practice measuring the levels of 1gG4
antibodies in the blood serum should be a part of follow-up. In the
absence of clinical or imaging correlate, we do not treat just elevated
levels of these antibodies. However, one must stay very cautious as
gradual increase in IgG4, especially three times above the upper limit of
standard, oftentimes precedes the disease relapse.

In addition to drug treatment, endoscopic procedures are sometimes
indicated in the case of insufficient initial drug effect for the treatment
of patients with obstructive icterus. Surgical therapy is rarely used. The
indication is the inability to accurately differentiate benign from ma-
lignant pancreatic expansion, extensive extrapancreatic fibrosis
therapy, or where endoscopic biliary drainage could not be performed.

2.11. Autoimmune pancreatitis and exocrine and endocrine insufficiency

Frulloni et al. [60], examined a group of 21 patients with AIP before
and after corticosteroid use. Exocrine pancreatic secretion was assessed
by fecal elastase-1 (FE-1), and endocrine function by morning blood
glucose. In AIP subjects, where no therapy had been applied, the
average FE-1 was 107-126 pg/g of feces. At a cut-off limit < 100 pg/g,
exocrine pancreatic insufficiency was found in 62% of the examined
patients; the so-called grey zone, interpreted by the authors as mild
exocrine insufficiency, determined in the range of 100-200 pg/g of
feces, was found in 19% of patients. After the corticosteroid therapy
was applied, the FE-1 value increased to an average of 237 ug/g of
feces. Diabetes mellitus was identified in 5 subjects (24%) prior to
therapy. At the same time, all patients with diabetes had an extremely
low FE-1 value with an average < 19 pg/g of feces. After the de-
ployment of corticosteroids, glycemia levels normalized in all subjects.
From this study, it is evident that AIP often has a significant exocrine, or
endocrine pancreatic insufficiency.

2.12. Autoimmune pancreatitis and cancer

The study by Yamamoto et al. [61] monitored the incidence of
malignant diseases in patients with 1gG4-RD. Of the 106 patients with
this diagnosis in the 3-year monitoring period, malignancy was de-
tected in 11 subjects (10.4%). These were lung cancer, colorectal
cancer, prostate and ovarian cancer, and MALT lymphoma [62]. Sur-
prisingly, pancreatic cancer was not found in this group. Another study
looked at the risk of developing cancer in patients with AIP. Of the 108
patients with AIP, 18 malignancies (13.9%) were diagnosed in 15 pa-
tients with a motoring median of 3.3 years. The relative risk of
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malignancy at the time of AIP diagnosis was 4.9. The highest risk of
malignancy was in the early phase of diagnosis of AIP. The authors
believe that AIP may develop as a paraneoplastic syndrome in cancer
patients [63]. However, not all studies confirm the relationship be-
tween AIP and malignancies [63-65].

Misdiagnosis of AIP as pancreatic cancer can cause dismal patients’
outcome. In some cases, it is extremely difficult to distinguish between
focal form of AIP and pancreatic cancer [66].

CA 19-9 is the most beneficial tumor marker for pancreatic cancer
with sensitivity of 79% and specificity of 82% [67]. However, elevated
levels of CA 19-9 are measurable also in some benign conditions in-
cluding AIP and obstructive jaundice of various etiology. That dis-
criminates CA 19-9 as a sole marker in differentiating between these
two conditions. A combined measurement of serum I1gG4 and CA 19-9
seems to be a more promising tool [68,69]. Ideal cut-off parameters
need to be established in larger series.

Shih et al. [70], used serum IgG-glycosylation profiles as a diag-
nostic marker. They found that the patients with pancreatic cancer had
significantly higher agalactosylation, lower fucosylation, and sialyla-
tion of IgG1, a higher agalactosylation ratio of IgGl and a higher
agalactosylation ratio of 1gG2. AIP patients had significantly higher
fucosylation of IgG1 and a higher sialylation ratio of IgG subclasses 1, 2
and 4. There was no statistically significant difference of IgG-glycosy-
lation profiles between the diffuse type and focal type of AIP. IgG-
glycosylation could be a useful marker in differentiating pancreatic
ductal carcinoma from AIP with high accuracy (94.6% sensitivity and
92.9% specificity).

3. Conclusions

An autoimmune form of pancreatitis is a rare disease. Its type 1
belongs to the group of so-called IgG4-RD. In the recent years, a number
of new findings concerning pathogenetic processes, but also in the field
of rational diagnostics, therapy and the classification of the disease,
have been introduced. Knowledge about this disease is necessary for
clinical practice not only for the correct differential diagnosis but also
for the early use of therapy, which is now also recommended for pa-
tients with a clinically asymptomatic form of the disease.

There is no doubt that autoimmune pancreatitis is still a challenging
diagnosis. Only one quarter of patients exhibit typical sausage-like
pancreas in imaging and approximately three quarters of patients have
a focal mass. Focal form of AIP is often problematic in differential di-
agnosis between autoimmune focal pancreatitis and pancreatic cancer.
Elevated IgG4 is a typical diagnostic marker for AIP, but 15% of pa-
tients with pancreatic cancer have elevated 1gG4 as well.

Corticosteroid therapy is generally successful and provides clinical
remission approximately in 90% of patients. However, in our experi-
ence, the therapy with steroids could be “successful” in the first week of
therapy also in patients with pancreatic cancer, when the diagnosis of
AIP was incorrect.

Our last comment - the number of patients with diagnosis of AIP is
very low. Main epidemiological problem is that the knowledge about
this disease among medical doctors is not sufficient. AIP is a rare dis-
ease, but many of our diagnoses are incorrect or “nobody thought” of
this disease.

Those are the reasons the diagnosis and management of auto-
immune pancreatitis is an ongoing challenge.
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Souhrn

Autoimunitni forma pankreatitidy (AIP) je délena na 2 subtypy. 1. subtyp je charakterizovan vysokou pfitomnosti
imunoglobulinu G4 v krevnim séru a v tkani nékterych organa, které maji tésny vztah k tzv. |gG4 asociovanym po-
stizenim. Typickym diagnostickym znakem AIP jsou i zmény histomorfologické. Tento typ AIP je mnohem castéjsi
nez 2. typ, se kterym ma vsak spolecné nékteré znaky histomorfologické, a predevsim pozitivni odpovéd na podani
steroidl jako inicialni [é¢by. Zatimco 1. typ AIP je typicky spojen s postizenim rliznych organa jako je biliarni trakt,
slinné a slzné zlazy, retroperitonedlni fibréza, ledviny, prostata a dalsi, u 2. typu AIP je vyznamné spojeni AIP pouze
s idiopatickym stfevnim zanétem. Idiopatické stfevni zanéty jsou naopak jen vzacné u 1. typu AIP. V nasi kazuistice
uvéadime prvni zvefejnéné pozorovani v Ceské republice, kdy AIP 1. typu je provézena idiopatickym stfevnim zané-
tem - Crohnovou nemoci.

Kli¢ova slova: autoimunitni forma pankreatitidy - idiopaticky stfrevni zanét — imunoglobulin G4 - imunoglobulin
G4 asociovana onemocnéni

Idiopathic inflammatory bowel disease and the first type of
autoimmune form of pancreatitis: case report

Summary

The autoimmune form of pancreatitis (AIP) is divided into the following two subtypes. The 1st subtype is charac-
terized by the high presence of immunoglobulin G4 in the blood serum and tissue of some organs which are in the
close connection to the so called IgG4 associated disorders. The typical diagnostic signs of AIP are the histomor-
phological changes. This type of AIP is more frequent than the 2nd type with which has however some common
histomorphological signs and mainly the positive response to the administered steroids used in the initial treat-
ment. Whilst the 1ttype of AIP is typically connected to the disorders of various organs such are the biliary tract,
salivary and lacrimal glands, retroperitoneal fibrosis, reins, prostate gland and the next ones, the 2" type of AIP is
significantly connected to the inflammatory bowel disease only. Inflammatory bowel diseases are rarely present in
the 1st type of AIP on the contrary. In our case report we mention the first published observations performed in
the Czech Republic when the 1st type of AIP is succeeded by the inflammatory bowel disease — Crohn’s disease.

Key words: autoimmune pancreatitis — immunoglobulin G4 - immunoglobulin G4 associated disorders - in-
flammatory bowel disease

Uvod nitni pankreatitidy (AIP) s IBD je stéle spiSe vzacné. Prva
Prestoze vztah mezi idiopatickymi stfevnimi zanéty (in-  zminka v literatufe o steroidné dependentni formé
flammatory bowel disease - IBD) a chronickou pankreati-  pankreatitidy, byla popséna v roce 1995 Yoshidou, ktery
tidou je znam jiz od roku 1956 [1], spojeni formy autoimu-  tuto formu oznacdil jako formu AIP [2]. Vyznamnym pfi-

/nitr Lék 2019; 65(7-8): 520-523
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nosem v diagnostice AIP u téchto nemocnych bylo
v roce 2001 potvrzeni pozitivity sérového imunoglobu-
linu G4. Nemoc byla zafazena do skupiny onemocnéni,
oznacenych jako 1gG4 asociované nemoci (IgG4 Rela-
ted Diseases) [3].

Dle klinickych a histologickych zmén je v soucasné
dobé na zékladé mezinarodniho diagnostického kon-
senzu délena AIP do 2 skupin [4]: 1. subtyp AIP, ktery je
Castéjsi nez 2. subtyp, je oznacen jako lymfoplazmaticka
sklerotizujici pankreatitida (LPSP) a 2. subtyp AIP je ozna-
¢en jako idiopaticka pankreatitida centralnich vyvodu
(idiopaticka dukto-centralni pankreatitida — IDCP). Sub-
typ 1. je charakterizovan preferen¢nim vyskytem u muzd
ve véku kolem 50 let, charakteristickym rysem je poziti-
vita imunoglobulinu G4 krevniho séra, resp. IgG4 poziti-
vita plazmatickych bunék piimo v parenchymu postize-
ného pankreatu. Tento typ je zvlasté casto spojen se
soucasnym nalezem dalSich mimopankreatickych 1gG4
pozitivnich |ézi, castd je IgG4 pozitivni sklerozujici cho-
langitida, postizeni slznych a slinnych zldz (Mikuliczlv
syndrom), retroperitonealni fibréza, vzacnéjsi jsou IgG4
pozitivni nefropatie, pneumonitida, prostatitida, nebo
mastitida [5-7]. V diferenciadlni diagnostice je mezi subty-
pem 1. a subtypem 2. zasadnim histologickym rozdilem
nepfitomnost tzv. granulocytarnich epitelidlnich lézi
a neutrofilniho periacinarniho infiltratu u 1. subtypu AIP.
HladinalgG4 u 2. subtypu je az na vyjimky normalni [8,9].
Jak bylo uvedeno, 1. subtyp AIP je na rozdil od 2. subtypu
spojen s ¢astym nalezem postizeni dalSich organ(, které
maji pozitivni ndlez IgG4 v krevnim séru. Jednoznacny
avsak vzacny je vztah mezi IBD a IgG4 pozitivni autoimu-
nitni pankreatitidou. Jedna z prvych studii, publikovana
jiz v roce 1999 Barthetem et al nalezla mezi nemocnymi
s IBD pouze 6 osob s AIP [10]. Podobné i dalsi studie popi-
suji AIP u osob s IBD jen v mensim mnozstvi pfipadu [11].

Multicentricka mezinarodni studie [12] analyzujici retro-
spektivné soubor 91 osob s IBD a souc¢asnym nélezem
AIP zjistila, ze 58 nemocnych mélo diagnostikovénu ulce-
rézni kolitidu (ulcerative colitis — UC) a 33 nemocnych
Crohnovu chorobu (Crohn’s disease — CD). Déle studie
prokazala, jak se predpokladalo, ze 89 pacientd mélo
AIP typu 2 a pouze 2 pacienti méli AIP typu 1. Nepo-
chybné zajimavym nalezem bylo vy33i zastoupeni osob
s kolektomii a AIP.

V nasem sdéleni uvadime kazuistiku nemocného se
soucasnym nalezem CD a AlP 1. subtypu.

Popis pfipadu

46lety muz, pracujici jako technik ve strojirenském zavodé,
byl roku 2012 hospitalizovéan v jiném zdravotnim zafi-
zeni s podezienim na akutni apendicitidu. Peropera¢né
bylo vysloveno podezieni na m. Crohn v ileocekalni ob-
lasti. Byla provedena ileocekalni resekce a histologicky po-
tvrzena diagnéza m. Crohn. Resekéni vykon probéhl bez
komplikaci. Pacient byl dale sledovéan ve spadové gastro-
enterologické ambulanci, inicialné byl lécen steroidy, poté
mesalazinem a tato terapie pokracuje doposud. V anam-
néze nemocného je Udaj o ¢etnéjsich zanétech hornich

cestdychacich a alergie na podani penicilinové rady anti-
biotik. Pacient je kufak, koufi do 10 cigaret denné, alko-
hol pije jen pfilezitostné, a to pouze vino, destilaty nepije
vibec. V poslednim roce je jeho télesnd hmotnost stabili-
zovéna na hodnoté okolo 85 kg pfi vysce 182 cm. Udava,
ze stolice je vétsinou formovana, pravidelnd, hnédé barvy,
moceni probiha bez potizi.

Do pankreatologické ambulance byl nemocny ode-
slan na podzim roku 2016 ke konzultaci se symptomato-
logii bfisniho diskomfortu az necharakteristickych bo-
lesti s lokalizaci v mezogastriu, s evidentni manifestaci
¢asoveé vézanou na stravu. V ramci vysetieni bylo prove-
deno ultrasonografické vysetieni bficha a sonografista
nalez popsal jako zvétSeni pankreatu, bez loziskovych
zmén a bez dilatace vyvodu.

Pri fyzikalnim vysetieni bylo bficho palpacné boles-
tivé v oblasti pupku, jinak mékké, dobte prohmatné
a bez resistence.

Laboratorni vysetieni: leukocyty 7,8, hematokrit a he-
moglobin v normé, trombocyty 188 000. Sedimentace
erytrocytl 26/32. Fekalni elastdza < 120 pg/g (cut-off
150 pg/g). Bilirubinemie 25,2 pmol/l, ALT 0,88 pkat/I, AST
0,92 pkat/l, GMT 1,05 pkat/l, amylazemie 1,14 pkat/l; glyk-
emie 5,8 mmol/l; gamaglobuliny zvyseny na 24,4 g/,
IgG4 krevniho séra 668 mg/I (norma 135,0 mg/l); chole-
sterolemie 6,4 mmol/, triacylglyceroly v séru 0,98 mmol/I,
urea 6,3 mmol/l.

Ultrasonografické vysetieni bficha: jétra nezvétsena,
svétlejsi barvy — susp. steatdza, ledviny — normalni nélez,
pankreas — zvétseny, hypoechogenni, tvaru ,sausage-
-like”, pankreaticky vyvod neni detekovatelny, loZiskova
|éze neni patrna, lymfatické uzliny — nezvétseny. Obraz
je charakteristicky pro autoimunitni formu pankreatitidy
(obr).

Nemocnému byl podan bolus steroidii — prednison
40 mg denné po dobu 4 tydn(, poté po 5 dnech dévka
snizovana o 5 mg na udrZovaci davku 5 mg denné, a to
po dobu 3 mésicu.

Pfi kontrolnim vysetfeni byl nemocny bez potiZi, bili-
rubinemie se upravila na hodnotu 18,4 pmol/l, hodnoty
ALT, AST a GMT se normalizovaly, pokles byl zazname-

Obr. Ultrasonograficky obraz autoimunitni formy
pankreatitidy 1. subtypu (slinivka bfisni celkové
zvétsena, , klobasovitého* tvaru)

129



nan u glykemie mirny na hodnotu 5,2 mmol/l a u IgG4
v krevnim séru vyznamny na hodnotu 212 mg/I.

Nemocny je nyni dispenzarizovén ve spadové gastro-
enterologické ambulanci, subjektivné je nadale bez potizi
a je lé¢en mesalazinem tbl v dédvce 1,5 g denné. Kolo-
skopicky ndlez na strevé stabilizovan, anastomdza klidna,
nalez bez progrese. Z hlediska diagnostikované auto-
imunitni pankreatitidy nedoslo pfi kontrole pred asi
9 mésici k aktivaci biochemickych parametrtl, neméni
se 1gG4 sérova hladina, neni pfitomna hyperamylaz-
emie nebo hyperlipazemie. Sonograficky je velikost sli-
nivky bfisni normalizovéna.

Diskuse

Vztah mezi AIP a IBD je stale zvlastnosti, prestoze extra-
intestinalni komplikace IBD jsou udavéany v 21-47 % pfi-
padd [13]. Pankreatické abnormality u osob s IBD jsou
obecné relativné casté, ale spektrum je velmi hetero-
genni, véetné akutni pankreatitidy, chronické pankrea-
titidy a jak vyse uvedeno AIP [14,15]. Zmény exokrinni
pankreatické funkce u osob s IBD a pankreatitidou po-
psali jiz v roce 1988 Angelini et al. U 27 nemocnych
s UC a CD byl proveden test s ceruleinem a sekretinem
[16]. U 11 jedincll z 27 vysetienych (40,7 %) nalezli sni-
zeni sekrece jak bikarbonatd, tak sekrece amylazy, coz
je jednoznacny prikaz exokrinni pankreatické nedo-
statecnosti. Izolované snizeni vydeje lipazy bylo zjis-
téno u 18 osob z 27 vysetienych, coz ale jesté neni jed-
nozna¢nym priikazem zevni pankreatické insuficience.
Na druhé strané tento ndlez mlze byt jednim z fak-
tor(i vzniku klinicky zndmé malabsorpce u CD, prede-
vsim pfi lokalizaci nemoci v tenkém stfevé. Heikus et al
v roce 1966 pouzili k hodnoceni pankreatické exokrinni
funkce oralni PABA test. Snizeni zevni sekrece nalezli az
u 30 % vysetienych. Kdyz viak pouZzili sekretinovy test,
snizeni sekrece bikarbonat(i nalezli u 19 % vysetienych.
V kazdém piipadé byla u osob s pankreatitidou a IBD
exokrinni nedostate¢nost u ¢asti nemocnych identifi-
kovana [17].

AIP je délena dle klinickych a histopatologickych znaku
na 1. subtyp onemocnéni, oznaceny jako LPSP - lympho-
plasmatic sclerosing pancreatitis a na 2. subtyp, ozna-
¢eny jako IDCP - idiopathic duct-centric pancreatitis
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[18]. Oba typy jsou oznaceny jako AIP predevsim diky
nékterym spole¢nym histopatologickym znak(m, ale
jako IgG4 asociovana AIP je uznan pouze AIP 1. subtyp.
Pro 2. subtyp je typickym znakem nepfitomnost zvysené
hladiny imunoglobulinu G4 v séru (az na vyjimky). V histo-
logickém vysetreni je vyznamnym diagnostickym ukaza-
telem, typickym pouze pro 2. subtyp AIP, priikaz pfitom-
nosti epitelidlnich granulocytarnich lézi (EGL) a neutrofilni
periacinarni infiltrace (tab). Dalsi histologické nélezy
jako je periduktalni lymfoplazmocytarni infiltrat, pfitom-
nost IgG4 pozitivnich plazmocytd a dalsi se mohou na-
chézet u obou forem.

Odpovéd na podani steroid( je u obou typtl AIP a patfi
mezi diagnosticka kritéria. Osoby s AIP 1. subtypu jsou
v primeéru starsi nez osoby s AIP 2. subtypu - > 50 let vs
<40 let.

Obecné plati, ze AIP 2. subtypu miiZe byt spojena s na-
lezem IBD.Pro 1. subtyp je tento vztah uvadén jako vzacny.
Srovnévaci studie z roku 2015 [19] hodnotila soubor
138 osob s pankreatitidou a IBD. U 15 osob byla diagnos-
tikovana AIP, z toho u 11 osob se jednalo o subtyp IDCP
a pouze u 4 jedincl byl potvrzen 1. subtyp. Pro 2. subtyp
byla charakteristickym nalezem nizka frekvence pfi-
tomnosti obstrukeniho ikteru, predevsim diky vzacnym
zménam prusvitu Zlu¢ovodul ve smyslu striktur.

V nasem kazuistickém sdéleni je zajimavym poznat-
kem, Ze se jednalo o mladsiho jedince s 1. subtypem AIP
a soucasnym nalezem IBD. Standardni terapie steroidy
byla u nemocného Uspésng, a to i pfes netplnou nor-
malizaci sérové hladiny IgG4, pokud jde o Upravu dal-
Sich laboratornich parametr(, tak ty byly v normé. Sub-
jektivné byl nemocny zcela bez potizi.

Pankreatické manifestace osob s IBD se vyznacuji si-
rokym spektrem postiZeni, autoimunitni pankreatitidu
1. subtypu nevyjimaje.
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Priloha 13 - Ileocaecal Crohn’s disease and familial adenomatous polyposis in one patient - a
case report

- IBD: kazuistika
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lleocaecal Crohn’s disease and familial
adenomatous polyposis in one patient —
a case report

Crohnova nemoc ileocekalni oblasti a familiarni adenomatozni
polypoza u jednoho pacienta — kazuistika
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Summary: Crohn's disease (CD) and familial adenomatous polyposis (FAP) are two different diseases that both affect the gastrointestinal tract.
FAP is an autosomal dominant inherited disease; however, the aetiology of CD is still unknown and is supposed to be multifactorial (genetics,
environment, immune state, microbiom). The therapy of these two diseases differs as well. The ultimate solution for FAP is surgery (colectomy or
proctocolectomy). On the other hand, CD can be treated either conservatively or surgically. Generally, in cases of bowel resection, the alternative
of gastrointestinal tract restoration has to be considered. This decision is more challenging in patients diagnosed with both diseases (CD and FAP).
We present the case of a young female with FAP who was diagnosed with active CD in the ileocaecal region. Due to multiple large colon polyps
and a stenotic terminal ileum, she was indicated for surgery (colectomy with terminal ileostomy and terminal ileum resection). Subsequently, an
ileorectal anastomosis was constructed. In further text, we also discuss other bowel restoration solutions, such as ileal pouch-anal anastomosis
and abdominoperineal resection with terminal ileostomy.

Key words: familial adenomatous polyposis — Crohn’s disease — bowel continuity restoration — colectomy - ileorectal anastomosis — J-pouch —
ileal pouch-anal anastomosis

Souhrn: Crohnova nemoc (CD - Crohn’s disease) a familiarni adenomatézni polypéza (FAP - familial adenomatous polyposis) jsou sice dvé
rozdilné choroby, obé ale ovliviuji gastrointestinalni trakt. FAP je autozomalné dominantni vrozené onemocnéni, naproti tomu etiologie CD
je stale neznama, ale predpoklada se multifaktorialni vliv (genetika, vnéjsi prostiedi, stav imunitniho systému, mikrobiom). Lé¢ba téchto dvou
onemocnéni se rovnéz lisi. Definitivnim fesenim FAP je chirurgicka Ié¢ba (kolektomie nebo proktokolektomie). Na druhou stranu Ié¢ba CD muze
byt jak konzervativni, tak chirurgicka. Obecné v ptipadé stievniresekce musi byt predem zvazeny moznosti obnovy kontinuity gastrointestinalniho
traktu. Toto rozhodnuti je o to naro¢néjsi, pokud je u pacienta zaroven diagnostikovana CD i FAP. Prezentujeme pfipad mladé Zeny s FAP, u které
byla nové diagnostikovana CD s postizenim terminalniho ilea a zndmkami aktivity. Vzhledem k piitomnosti mnohocetnych velkych polypa
a stendze terminalniho ilea byla pacientka indikovana k chirurgické lé¢bé (kolektomii s terminalni ileostomii a resekci termindlniho ilea). V druhé
dobé byla kontinuita obnovena ileorektdlni anastomézou. V textu jsou diskutovény i dalsi moznosti obnoveni kontinuity traviciho systému u této
pacientky (ileopouch-anélni anastomdza a abdomino-perinealni resekce rekta s terminaini ileostomii).

Klicova slova: familidarni adenomatézni polypéza — Crohnova choroba - obnova stfevni kontinuity — kolektomie - ileorektdIni anastoméza -
J-pouch - ileopouch-analni anastoméza

Introduction

Familiar adenomatous

polyposis

Familiar adenomatous polyposis (FAP,
also adenomatous polyposis coli - APC)

is an autosomal dominant inherited
disease with incidence varying from
1/7 000 to 1/22 000. The cause of FAP is
a mutation of the APC gene localised on
the long branch of the 5" chromosome.

The APC gene is a tumour suppres-
sor gene responsible for transcription
and translation of the APC protein and
its mutation can lead to colorectal and
other cancer [1].

Gastroent Hepatol 2019; 73(2): 46-51
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The classic form of FAP is character-
ised by a large number (up to thou-
sands) of adenomatous colon polyps.
The typical onset of FAP is in early ado-
lescence. If not treated, polyps can be-
come malignant. The colorectal cancer
is then diagnosed approximately at the
age of 39. There are only case reports of
detection of malignant polyps in chil-
dren with FAP [2].

The attenuated form of FAP (AFAP -
attenuated familial adenomatous poly-
posis) is described only in 8% of fami-
lies affected by FAP. This variation of FAP
is characterised by a smaller number of
less malignant polyps. The AFAP is there-
fore diagnosed much later than classic
FAP - at the age of around 55 [3].

Treatment of FAP

The management of FAP is based on
identifying the patients at risk (family
history, genetic testing) and introduc-
ing their close monitoring. The method
of choice for an early polyp detection is
a colonoscopy. The removal of any polyp
found is necessary to prevent the devel-
opment of colorectal cancer [4]. Specific
pharmacologic treatment of FAP is not
yet available. However, several studies
consider the cyclooxygenase blockers as
a promising treatment of FAP [5,6].

In FAP with advanced dysplastic pol-
yps, endoscopically non-removable le-
sions or more than 100 polyps, the
method of choice is a prophylactic
colectomy [7]. This radical procedure
minimises the risk of developing colo-
rectal cancer.

Nowadays, there are no specific
recommendations for bowel conti-
nuity restoration after colonic resec-
tions [8]. The decision for performing
either colectomy with ileorectal anas-
tomosis or proctocolectomy with ileal
pouch-anal anastomosis (IPAA) should
be individually based with consideration
of the presence of rectal polyps [9]. The
proctocolectomy is usually performed
in patients with more than 20 rectal pol-
yps, if the polyps are larger than 3cm or
if there are malignant changes [10]. The

laparoscopic approach is the method of
choice as it ensures lower morbidity and
faster postoperative recovery [11].

Crohn's disease
Crohn’s disease (CD) is a chronic inflam-
matory bowel disease which may affect
any part of the gastrointestinal tract.
However, in up to 1/3 of cases the disease
is localised in the ileocaecal region [12].
The aetiology of CD is still unknown
and therefore a causal therapy is not yet
available. Concerning the pathogenesis
of CD, it is nowadays believed to be mul-
tifactorial and genetics probably play an
important role in its development. The
most frequently mentioned gene muta-
tion is the NOD2/CARD15 that is signifi-
cantly higher in CD patients than in the
healthy population [13,14]. However, it is
not the only pathognomonic gene mu-
tation in CD development. Hence, the
genetic testing is currently not recom-
mended for routine diagnosis of CD [15].

Treatment of ileocaecal

Crohn's disease

Patients with localised ileocaecal disease
can be treated either conservatively
or surgically mainly according to the
disease activity and the presence of ob-
structive symptoms due to stenosis.

In mildly or moderately active disease,
local or systemic corticosteroids should
be considered. In severely active CD, the
patients should also be initially treated
with systemic corticosteroids. How-
ever, for all patients who relapse (who
are steroid-refractory or steroid-intoler-
ant) an anti-tumor necrosis factor-alpha
based strategy is appropriate.

Surgery is an alternative for patients
with disease refractory to conventional
medical treatment or in patients with
obstructive symptoms but with no sig-
nificant evidence of active inflammation.
The laparoscopically-assisted ileocae-
cal resection with wide-lumen stapled
ileocolic side to side anastomosis is the
preferred technique [16,17].

In patients with a concomitant ab-
dominal abscess, management should

start with antibiotics, percutaneous or
surgical drainage, followed by delayed
resection, if necessary [15,18,19].

Case report

We present the case of a 24-year-old fe-
male who was referred to our hospital by
a general practitioner for a 4-week last-
ing abdominal pain, occasionally vomit-
ing and a palpable mass in the right iliac
fossa. On examination she was slightly
leaning forward when walking, her ab-
domen was a little distended and the
mass in the right iliac fossa was approx-
imately 8 x 4cm large and painful on
deep palpation. The laboratory findings
were normal, including the markers of
inflammation and the abdominal ultra-
sound revealed periappendicular infil-
tration, advanced inflammatory changes
in the subcaecal region with a suspicion
of an acute appendicitis. She was there-
fore admitted to our department of
surgery.

Concerning her past medical history,
she was diagnosed with FAP accord-
ing to the colonoscopy and genetic re-
sults (mutation in APC gene c.2434-
2437delGACA p.Asp812fsX7) a few years
previously. The last colonoscopy (per-
formed 4 months earlier in a different
hospital) showed multiple large intesti-
nal polyps, no biopsies were taken and
the terminal ileum was not examined. In
her family, her grandmother and mother
were diagnosed with colorectal cancer
and two of her siblings with FAP. She was
not using any medication and stated no
allergies.

With regards to a possible differential
diagnosis (appendicitis, CD) the CT scan
was performed and showed inflam-
matory changes in the ileocaecal region,
stenosis of the terminal ileum, a 6cm
long thickening of ileal wall and sur-
rounding lymphadenopathy (Fig. 1a,b).
With close cooperation with a gastroen-
terologist, a conservative approach was
indicated. She was treated with antibio-
tics (metronidazole) and started bowel
rest by means of intravenous parenteral
nutrition. To confirm the diagnosis of

Gastroent Hepatol 2019; 73(1): 4651
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A

Fig. 1a,b. Abdominal CT scan. Affected terminal ileum marked with an arrow.
Obr. 1a,b. CT vysetfeni bricha. Postizeni terminalniho ilea oznaceno Sipkou.

CD a colonoscopy was performed. It re-
vealed stenosis of the ileocaecal valve
that enabled only a short intubation of
the terminal ileum. There were no signs
of macroscopic inflammation either at
the ileocaecal valve or the terminal ileum.
However, the biopsy from the terminal
ileum showed histopathological signs of
CD. As the patient repetitively showed
obstructive symptoms due to stenosis
of the terminal ileum, we decided not to
treat her with corticosteroids but indi-
cated her for ileocaecal resection.

Concerning the FAP, the colonoscopy
revealed multiple large colonic polyps
with low-grade dysplasia adenomas on
biopsy. Particularly in the rectum, there
were approximately 10 polyps up to
5mm in size.

Consequently, after a discussion within
a multidisciplinary team (surgeons, gas-
troenterologists and radiologists) it was
recommended for the patient to un-
dergo a colectomy with a resection of
the terminal ileum and construction of
the neoterminal ileostomy at the same
time. The procedure was performed
laparoscopically with no complications

per- or postoperatively and the patient
was soon discharged. A definitive histo-
pathologic examination of the resected
colon confirmed low-grade adenomas
(Fig. 2) and the examination of the ter-
minal ileum showed signs of CD (Fig. 3).

The patient has been regularly seen
by a gastroenterologist and treated
with azathioprine as a prophylaxis after
a surgically induced remission of CD. As
far as the bowel restoration is concerned,
after 18 months the ileorectal anasto-
mosis was performed without any com-
plication. Regarding the FAP, the remain-
ing rectal polyps were endoscopically
removed, and the histology confirmed
low-grade adenomas. Nevertheless, the
patient has to undergo regular endos-
copies of the rectum in order to detect
early rectal cancer. The last endoscopy
of the rectal stump showed no polyps
and the patient is currently doing well
without any health problems.

Discussion

CD and FAP are both diseases that affect
the gastrointestinal tract, however the
treatment management of the diseases

is different. Concerning CD, the treat-
ment can be either conservative or surgi-
cal. As CD can affect the whole gastroin-
testinal tract, any surgery performed is
always a bowel saving surgery to pre-
vent short bowel syndrome. On the
other hand, the only surgical treatment
of FAP is colectomy or proctocolectomy
as a prophylaxis of a malignant transfor-
mation or a cancer development.

The therapeutic dilemma appears if
both diseases occur in one patient as de-
scribed in our case report. Our patient
was indicated for the ileocaecal resection
due to CD and obstructive symptoms and
at the same time she was indicated for
colectomy due to FAP and multiple large
polyps. The possibilities of bowel con-
tinuity restoration had to be discussed
with the patient well in advance.

In the literature, there is a lack of pa-
tients diagnosed with CD and FAP and
almost no recommendations concern-
ing the most convenient type of bowel
continuity procedure in these pa-
tients [20-22]. Moreover, these case
reports refer to patients who were
diagnosed with CD just after the procto-
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Fig. 2. Tubular adenoma with |

dysplasia (enlarged, hyperchromatic, basally located nuclei, loss of mucin), haematoxylin and eosin staining 400x.
Obr. 2. Tubularmi adenom s nizkym stupném dysplazie, barveni hematoxylin-eozinem 20x. Vpravo nahore: znaky dysplazie
(zvétsena, hyperchromaticka, bazalné umisténa jadra, ztrata mucinu), barveni hematoxylin-eozinem 400x.

5 .qﬂ P SN £ dee » SPROLORY R LIS

- -

Fig. 3. Small intestine with Crohn'’s disease — A. architectural distortion of mucosa, B. giant cells, C. ulceration,

D. transmural inflammation.

Obr. 3. Tenkeé strevo postizené Crohnovou nemoci —A. distorze architektoniky sliznice, B. mnohojaderné burky, C. ulcerace,
D. transmuralni zanét.

colectomy with IPAA due to FAP. In our A standard procedure to connect the  department we construct a standard
case the patient with FAP was diagnosed  ileum and the anal stump after procto-  J-pouch from the terminal ileum con-
with CD even before any surgery. colectomy is creating an IPAA. At our nected to the anal canal. In the last
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10 years, we have performed this proce-
dure in 5 patients with FAP and in 45 pa-
tients with ulcerative colitis (UC).

When planning a bowel continuity
restoration in a patient with FAP and CD
after colectomy with ileocaecal resec-
tion, the following options have to be
considered:

1. Finishing proctectomy and creating

IPAA

-a gold standard after colectomy in
patients with FAP or UC;

- disadvantage: not suitable in CD -
construction of J-pouch using ileum
as the most common location of CD
constitutes a high-risk relapse of CD.
Some authors consider CD of termi-
nal ileum as a contraindication for
J-pouch construction [23-25].

2. lleorectal anastomosis

- suitable for patients with a colonic
form of CD;

- disadvantage: leaving the rest of the
rectum represents almost a 100%
certainty of developing a rectal can-
cer in FAP patient in later life.

3. Abdominoperineal resection with ter-
minal ileostomy

- a definitive and ultimate solution for
FAP and CD patients as well;

- disadvantage: a devastating irre-
versible procedure in a young pa-
tient without proof of malignity.

According to our opinion, in patients
with FAP and CD, the most suitable so-
lution for a bowel continuity restoration
is to construct an ileorectal anastomo-
sis. However, provided that the rectum
is well preserved, the rectal polyps can
be treated endoscopically with no signs
of malignancy and there are no signs
of active CD. The ileorectal anastomo-
sis preserves the patient’s anal sphinc-
ter and rectum and gives the patient a
chance not to have a terminal ileostomy
for the rest of the life. Moreover, the rec-
tal stump is easy for endoscopic detec-
tion of the polyps.

On the other hand, in the case of se-
vere findings (multiple, large polyps, ma-
lignant changes or active CD) in the rec-

m Gastroent Hepatol 2019; 73(1): 46-51

tum, the abdominoperineal resection
and construction of a terminal ileostomy
should be performed.

Concerning the possibilities of a bowel
continuity restoration in our patient,
a comprehensive discussion with the
patient was performed, explaining the
pros and cons of all the alternatives. She
finally decided to undergo a bowel con-
tinuity restoration with ileorectal anas-
tomosis. However, we have to keep in
mind that only a total proctocolectomy
would minimise the risk of a rectal can-
cer development in a patient with FAP.

Conclusion

CD and FAP are two different diseases af-
fecting the gastrointestinal tract and the
course of the treatment also varies. In
the literature, there are very few cases
describing FAP and CD in one patient. In
case of need for colectomy due to FAP
and ileocaecal resection due to CD at
the same time, the decision of possibility
bowel continuity restoration might be de-
manding. In our case report, we present
ileorectal anastomosis as a well-balanced
solution for bowel continuity restoration.
However, the patient needs to undergo
a careful endoscopic surveillance in order
to detect an early rectal cancer.
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Summary

Spinal epidural abscess (SEA) is a rare disease that occurs mainly in immunocompromised patients after spinal sur-
gery or spinal trauma and can lead to a severe neurological deficit or even death if diagnosed too late. However,
cases of SEA have also been reported in patients with fistulising Crohn’s disease (CD). We present a case of a young
patient with CD and a history of relapsing perianal disease followed by a complication of SEA in the thoracic spine.
In close cooperation with the orthopedists and the neurologists, the gastroenterologists have successfully treated
the SEA in this patient, allowing her to return back to biological treatment for CD.

Key words: biological treatment - Crohn’s disease - perianal fistulas - spinal epidural abscess

Epiduralni absces patefe - raritni komplikace Crohnovy choroby:
kazuistika

Souhrn

Epiduralni absces patefe je raritni onemocnéni, které se objevuje pfedevsim u imunokompromitovanych pacient
po operacich nebo Urazech patefe a pokud je diagnostikovano pfili§ pozdé, mize vést k tézkému neurologickému
deficitu nebo dokonce smrti. V literatufe jsou oviem popsény i pfipady epiduralniho abscesu patefe u pacientd
s fistulujici formou Crohnovy choroby. Predstavujeme kazuistiku mladé pacientky s Crohnovou chorobou a recidi-
vujicim perianalnim postizenim, které bylo komplikovano vznikem epidurdlniho abscesu v oblasti hrudni patere.

| diky uzké spolupréci s ortopedy a neurology se podafrilo gastroenterologlim pacientku Uspésné Iécit. Nasledné
tak pacientce mohla byt navracena biologicka lé¢ba potiebna pro komplikovany priibéh Crohnovy choroby.

Kli¢ova slova: biologicka Ié¢ba - Crohnova choroba - epiduralni absces pétefe - perianalni pistél

Introduction

Spinal epidural abscess (SEA) is a rare disease with in-
cidence of 2-5/10 000 hospitalisations, which is how-
ever growing probably due to aging of the population,
increases in the numbers of immunocompromised pa-
tients and spinal surgeries and improvements in the
quality of radiological diagnostics [1,2]. Unfortunately,
the mortality of SEA is up to 15 % if diagnosed too late.
The location of SEA is mainly the lumbar spine and the
etiology is mostly a hematogenous spread from a dis-
tant septic focus (such as skin furuncles, dental or ton-
sillar abscess, pneumonia, renal or psoas abscess) but
it can also be direct after a trauma or even iatrogenic

[1-3]. Typically, the causative organism cultivated from
SEA is Staphylococcus aureus. The main presenting
symptoms are back pain, fever and a variable degree of
neurological deficit [2,3]. SEA is rare in patients with in-
flammatory bowel disease (IBD), with only a few cases
reported — mostly in patients with fistulising Crohn’s
disease (CD); however, a case of SEA has also been re-
ported in a patient with ulcerative colitis after procto-
colectomy with ileal pouche-anal anastomosis [4].

Case report
A 24-year-old woman was followed up at our depart-
ment for CD diagnosed at the age of 14 and located in
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the colon and perianal region. She had been treated
with adalimumab biologics already for 2 years. This
therapy was discontinued in the third trimester of her
first gravidity. During the pregnancy she was treated
for relapsing perianal abscess with a need of drainage,
where the last drainage was performed 14 days before
the delivery. Eventually, she delivered a healthy child by
a Caesarean section in general anesthesia. The wom-
an’s family had a history of Bechterev disease. Three
months after the delivery, she was referred to our de-
partment by her general practitioner for lower back
pain and fever lasting for 3 weeks.

On examination she was asthenic, slightly hypoten-
sive, tachycardic (with the heart rate of 120 beats per
minute), with no apparent neurological deficit, her ab-
domen was not tender, with only mildly positive tap-
potement bilaterally. Rectal examination showed scars
after healed abscesses but no signs of active disease.

Within the wide differential diagnosis, the following
investigations were performed. In terms of laboratory
findings, the C-reactive protein (115 mg/l) and border
microcytic anaemia were identified; on the other hand,
the urinary and stool samples did not show any pathol-
ogy, and neither did the hemoculters, nor the X-ray
and ultrasound of the abdomen, nor the X-ray of the
lungs and thoracic and lumbar spine, nor the gyneco-
logical examination. Additionally, the neurologist con-
cluded that there were slightly positive upper menin-
geal symptoms and therefore recommended an acute
magnetic resonance imaging (MRI) of the spine to ex-
clude an epidural abscess or other source of infection.
The MRI (fig. 1a, fig. 1b, fig. 2) showed epidural abscess
formation in the thoracic spine compressing the dural
sac but not the spinal cord.

Given the mild neurological deterioration and quite
favourable MRI findings, the patient was treated con-
servatively with antibiotics (oxacillin and cefotaxim) for
two weeks, and subsequently with co-trimoxazol and
rifampicin for two months. She was allowed to move
with a spinal corset. After three months, she was com-
pletely asymptomatic, finished the antibiotic treatment

and the control MRI of the spine (Fig. 3, 4) showed re-
gression of the abscess. Considering the favorable re-
sults, the patient could return back to the biological
treatment needed for CD.

Discussion
SEA is a rare condition that can be fatal if underdia-
gnosed [1-3]. The most important factor in the thera-
peutic decision is the level and progression of neuro-
logical deterioration that can vary from simple back
pain to signs of meningism, motor, sensor or sphinc-
ter dysfunction and even paraparesis [5]. The final diag-
nose is made by MRI. The findings then serve as a basis
for therapy, which can be either conservative or surgi-
cal. As to the possibility of conservative therapy, it is
possible to use antibiotics with a good penetration to
the spine in neurologically stabilized patients. In con-
trast, in patients whose neurological deficit is worsen-
ing quickly, it is necessary to perform surgical decom-
pression of the spine, sometimes even an urgent one.
The most common procedure performed is a dorsal ap-
proach laminectomy [5].

Only a few cases of SEA in patients with CD have been
reported, in which the etiology of SEA was mostly wide-

Fig. 2. MRI - the SEA in thoracic spine,
transversal scan. Department of Radiology,
and Nuclear Medicine
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Fig. 3. Control MRI after 3 months showing
regression of SEA, sagital scan. Department
of Radiology, and Nuclear Medicine

Fig. 4. Control MRI after 3 months showing
regression of SEA, transversal scan.
Department of Radiology, and Nuclear Medicine

spread from the perianal fistulas or abscess [4]. Fistulas
can appear in patients with CD in 17-50 % of cases, with
a recurrence in 1/3 of patients, moreover the cumula-
tive incidence of developing a fistula in CD patients is
approximately 20 % after 1 year and 50 % after 20 years
[6-8]. Our patient was treated several times for peri-
anal abscess during her pregnancy; however, when she
was admitted for SEA, the perianal region was already
healed (according to the MRI findings of the pelvis).
The patients with CD and SEA reported in the literature
were for their CD mostly treated with steroids or sulfas-
alazine whereas our patient was receiving with biolog-
ical treatment, namely adalimumab, which can have an
adverse effect of opportunistic infection [9-11]. A ma-
jority of patients with CD complicated by SEA had to be
treated surgically (laminectomy); nonetheless, our pa-
tient was successfully treated conservatively with anti-
biotics [9,11]. Furthermore, in some surgically treated
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patients, early recurrence of SEA has been reported.
Fortunately, this has not happened in our case and one
year later, the patient shows no signs of recurrence of
SEA. Moreover, she is able to continue with her biologi-
cal treatment for CD.

Conclusion

We present a rare case of SEA of the thoracic spine in
a 24-year-old woman as a complication of perianal CD that
was successfully treated conservatively with antibiotics.

Supported by Ministry of Health, Czech Republic - conceptual
development of research organization (FNBr, 65269705).
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Moznosti miniinvazivni chirurgie u pacientu
s Crohnovu nemoci a ulcerdzni kolitidou

Possibilities of minimally invasive surgery in patients
with Crohn’s disease and ulcerative colitis

L. Kunovsky?, F. Marek?, Z. Kala?, J. Dolina?, P. Morav¢ik?, V. Can?, V. Prochéazka?

*Interni gastroenterologicka klinika LF MU a FN Brno
2Chirurgicka klinika LF MU a FN Brno

Souhrn: Crohnova nemoc a ulcerdzni kolitida jsou fazeny mezi chronicka zanétliva onemocnéni stfev, u kterych ma i v dobé
moznosti biologické terapie chirurgicka lécba stale nezastupitelné misto. V ¢lanku jsou strué¢né shrnuty indikace k operaénimu
feseni u pacientd s idiopatickymi stfevnimi zanéty. Dale se zaméfujeme na moznosti miniinvazivnich operacnich technik od
laparoskopicky asistovanych vykond po relativné nové miniinvazivni metody. V textu jsou zminény nase zkusenosti — vyhody ¢i
Uskali nové zavadénych operacnich technik s odkazem na nejnovéjsi soucasné studie a literaturu. Rozebran je také vliv chirurgické
lécby na kvalitu Zivota u pacientd s nespecifickymi stfevnimi zanéty.

Kli¢ova slova: Crohnova nemoc — ulcerdzni kolitida — idiopatickeé stfevni zanéty — chirurgie — laparoskopie — kvalita Zivota

Summary: Crohn’s disease and ulcerative colitis are considered as chronic inflammatory bowel diseases where, even with
the possibility of biological therapy, surgery still has an irreplaceable role in the treatment. This article briefly summarizes the
indications for surgery in patients with inflammatory bowel diseases. Discussed are the possibilities of minimally invasive surgery
from laparoscopic-assisted procedures to brand new minimally invasive techniques. The text mentions our experience — the
advantages and disadvantages of the new surgical techniques with the references to the latest studies and literature reviews. The

article also discusses the influence of surgical treatment on the quality of life of patients with inflammatory bowel disease.

Key words: Crohn’s disease — ulcerative colitis — inflammatory bowel disease — surgery — laparoscopy — quality of life

Uvod

Crohnovu nemoc (CD - Crohn’s dis-
ease) a ulcerozni kolitidu (UC — ulcera-
tive colitis) fadime mezi chronicka za-
nétlivd onemocnéni strev. Incidence
idiopatickych stfevnich zanét0 (IBD —
inflammatory bowel disease) stale na-
rOsta, a to zvlasté ve vyspélych statech
svéta. Mezi oblasti s nejvyssi inci-
denci patfi Severni Amerika, Austra-
lie a severozapadni staty Evropy [1-5].
Diagnoza IBD je Casto stanovena jiz
v mladsim véku a zhruba polovina
pacientd ma stanovenou diagndzu IBD
pred 30. rokem Zivota [6,7]. Z tohoto
ddvodu také plyne vyznam miniinva-
zivity pfi chirurgické lécbé a dosazeni
maximalniho kosmetického efektu.

V soucasnosti vsak ma i pfi moz-
nostech imunosupresiv a zvlasté éry
biologické terapie chirurgicka lécba
IBD stale vyznamnou a nezastupitel-
nou roli. Zhruba 70-80 % pacient0
s CD podstoupi alespon jedno ope-
racni feSeni béhem svého Zivota pro
tuto diagndzu [8-10]. U pacientd s UC
se toto procento pohybuje v rozmezi
10-20 % [11,12] a nékteré studie uva-
déji az 30% riziko prodélani operace
béhem zivota pro UC [13-15].

Indikace k chirurgickeé lécbé

u pacientd s CD

Indikace k operaci u pacientd s CD
moizeme rozdélit na akutni a elek-
tivni. Mezi akutni indikace patfi per-

forace, krvaceni, akutni tézka kolitida
(ATK) a akutni porucha pasaze. Per-
forace do volné dutiny bfisni je velmi
vzacnou komplikaci CD a je vzhle-
dem k rozvoji peritonitidy indikaci
k akutni operaci [16,17]. Masivni krva-
ceni u pacientd s CD se objevuje také
relativné vzacné, uvadi se v rozmezi
0-6 % [18-20]. Dalsi indikaci k akutni
operaci je ATK u CD pfi nereagujici
konzervativni terapii a horseni klinic-
kého stavu pacienta [21,22]. Akutni
strevni obstrukce vznika u CD nejcas-
téji na podkladé zanétu. Snahou je tyto
pacienty lécit primarné konzervativné.
Symptomaticti pacienti, které vsak
nelze zvladnout konzervativni lé¢bou,
jsou indikovani k operacni revizi [23].
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Obr. 1. Vysledny kosmeticky efekt po
laparoskopicky asistované ileocekalni
resekci.

Fig. 1. Final cosmetic outcome after la-
paroscopic-assisted ileocecal resection.

Tito pacienti jsou vystaveni vyssimu
riziku vicedobého operacniho feseni
s primarnim zaloZenim stomie.
Elektivni operacni feseni je indiko-
vano u symptomatickych pacientd pfi
nedostate¢né odpovédi na konzer-
vativni lécbu ¢i jeji intoleranci [24].
U pacientl s lokalizovanou CD (napt.
chronicka stendza ¢i pistél) pripada
v Uvahu resekéni vykon [25]. V ileo-
cekalni oblasti je resekéni chirur-
gicky vykon jako metoda prvni volby
u symptomatické stendzy bez pred-
chozi medikamentdzni terapie. U ste-
noézy pod 10cm a bez pfitomnosti
zanétu stény je mozno proveést strik-
turoplastiku, nejéastéji dle Heineke-
-Mickulicz [26-28]. U pacient{ se za-
nétlivym pseudotumorem, abscesy
¢i fistulacemi je doporucovano zanét-
livy proces zklidnit bowel restem, pa-
renteralni vyZivou, antibiotickou tera-
pii a event. punkci abscesového loZiska
pod ultrazvukem ¢i CT navigovanou
kontrolou. Definitivni operacni feseni
poté planujeme ve shodé s doporu-
¢enim ECCO odlozené (ECCO State-
ment 7B) [29]. Pokud dojde k selhani
tohoto postupu, jsme nuceni pfistou-
pit k akutni chirurgické drenazi ¢i re-
sekénimu vykonu [30-32]. Tyto vykony
jsou zatizeny vyssi morbiditou a je do-
poruceno provadét vicedobé operacni
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vykony. Dalsi indikaci k chirurgickému
vykonu je malignita v terénu CD nebo
podezfeni na ni. Pacienti s tézkym pe-
rianalnim postizenim, nereagujici na
konzervativni a chirurgickou lécbu,
jsou indikovani k odklonéni pasaze za-
loZenim laparoskopické derivacni sto-
mie (ECCO Statement 9M) [23,29].

Jednotlivé chirurgické vykony jsou
samoziejmé zavislé na lokalizaci CD
(oblast ileocekalniho prechodu, kolon,
perianalni fistulujici forma CD atd.)
a od ni se také odviji operacni pfistup
a technika.

Indikace k chirurgické lécbé

u pacientd s UC

Podobné jako u CD je zakladni de-
leni operaci u pacientd s UC na akutni
a planované.

Nejcastéjsi akutni indikaci k operac-
nimu feseni je ATK pfi selhani ¢i nedo-
statecnosti konzervativni terapie [33].
ATK postihuje asi 18 % nemocnych
s UC [34]. Zhruba u 5 % hospitalizova-
nych pacientd mdze ATK progredovat
do toxického megakolon [35]. Dalsi in-
dikace, které mohou, ale také nemusi
souviset s ATK, jsou masivni krvaceni
(tvori asi 10 % urgentnich kolektomii)
a perforace tracniku u 2 % pacientd
s UC, Casto vznikajici na podkladé to-
xického megakolon [33,36].

Indikace k elektivnimu operacnimu
feseni je chronicka refrakterni UC pfi
neefektivni konzervativni terapii [37]
a vznik dysplazie i kolorektalniho kar-
cinomu (CRC - colorectal cancer). Ku-
mulativni riziko vzniku CRC nar0sta
s délkou onemocnéni, a to 2 % po
10 letech, 8 % po 20 letech a 18 % po
30 letech trvani UC [38].

Miniinvazivni pristupy

v chirurgické lécbé CD

Laparoskopie je dnes jiz pfijimana jako
preferovana metoda u vétsiny elektiv-
nich chirurgickych vykond. Vyhody la-
paroskopie oproti konvenéni chirurgii
jsou potvrzeny mnoha studiemi. Mezi jiz
obecné uznavané vyhody laparoskopie
u pacientl s CD patfi dfivejsi obnoveni

peristaltiky, kratsi doba hospitalizace
a nizsi pooperacni morbidita [39-41].
Daéle byla prokazana casnéjsi poope-
racni rekonvalescence [42], lepsi kos-
meticky efekt [43] (obr. 1) a také nizsi
vyskyt vzniku inciziondlnich hernii [44].
Mensi vnimani pooperacni bolesti a na-
sledné také nizsi spotreba analgetik je
popisovana u laparoskopické kolorek-
talni chirurgie, nicméné u pacientd s CD
nebyl tento pfinos ve srovnani s kla-
sickou chirurgii jednoznacné potvr-
zen [40,42]. Velka vyhoda laparoskopie
a nové zavadénych miniinvazivnich vy-
konl oproti otevrené chirurgii spociva
také v nizsi tendenci tvoreni pooperac-
nich sristd [45]. Nasledujici operace
v budoucnu pro pacienta s CD, ktery vy-
Zaduje reoperaci pro recidivu choroby,
je tak Iépe technicky proveditelna.

Vétsina téchto vyhod je zatim spise
prokazana u nekomplikované CD a elek-
tivnich primarnich vykon0. U elektivni
primarni ileocekalni resekce pro ne-
komplikovanou CD je doporuceno pro-
vadét vykon laparoskopicky (ECCO
Statement 7F) [29,46,42,47] (obr. 2A
a 2B). Laparoskopicka technika je
také doporucena k zalozeni derivacni
stomie [48].

Jednou z mala nevyhod laparosko-
pického pfistupu je delsi operacni ¢as
vykonu [40,45]. U erudovanych chi-
rurgd v laparoskopické kolorektalni
chirurgii se ale operacni ¢asy v posled-
nich letech srovnavaji.

Zatimco u nepenetrujici CD jsou jasné
prokazany lepsi pooperacni vysledky
u laparoskopického pristupu, u kom-
plexni neboli komplikované CD (abs-
ces, fistula, rekurence nemoci) tak pre-
svédcivé vysledky nejsou. Pfesto fada
studii doklada, Ze laparoskopie i u kom-
plikované CD se jevi jako mozna a bez-
pec¢na [47,49]. Pacienty s komplexni
formou CD je doporuceno operovat ve
specializovanych centrech zabyvajicich
se problematikou IBD a vykon provadét
zkusenym operatérem [49,50].

Diskutovana je otazka chirurgic-
kého pfistupu u akutnich vykond. U ne-
jasné priciny akutniho stavu pacientd
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Obr. 2. Laparoskopicky pohled na A. uvoliiovani stfevnich zavésd v oblasti pravého kolon pfi ileocekalni resekci,
B. uvolnény infiltrat v ileocekalni oblasti tvoreny postizenym Usekem terminalniho ilea.

Fig. 2. Laparoscopic view of A. removal of lateral peritoneal attachments of the right colon during ileocecal resection,
B. detached ileocecal infiltrate consisting of the affected part of terminal ileum.

Obr. 3. Laparoskopicky pohled pfi
subtotalni kolektomii u IBD.

Fig. 3. Laparoscopic view during the
subtotal colectomy in an IBD patient.

s CD muze byt laparoskopie indikovana
k ovéreni presné diagndzy, pfi ptizni-
vém lokalnim nalezu muze byt pricina
akutniho stavu laparoskopicky vyre-
sena, a mlze tak zabranit vzniku zby-
tecné rozsahlé laparotomie [51]. Za ne-
vyhodu je povazovan delSi operacni
Cas, ktery u pacient( v celkové Spatném
stavu zvysSuje morbiditu [45,52,53].
U pacientd s CD pfi akutni operaci,
zvlasté pro peritonitidu a pfi obéhové
nestabilité a Spatném nutri¢nim stavu,
by mélo byt zvazeno vyvedeni docCasné
terminalni ¢i axialni ileostomie [16,54].

Doporuceny operacni vykon u ATK
u CD nereagujici na konzervativni te-
rapii je subtotalni kolektomie s termi-
nalni ileostomii a slepym uzavérem
pahylu rekta [21,22]. Laparoskopicky
pristup u ATK (obr. 3) ma srovnatelné
nebo dle nékterych studii i mirné lepsi
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Obr. 4. Detail na transanalné zavedeny port TAMIS pfi proktektomii.
Fig. 4. Detail of a transanally inserted TAMIS port during proctectomy.

pooperacni vysledky nez chirurgie ote-
viena [47]. Hlavni vyhodou je nizsi vy-
skyt srist0 pri dalsim operaénim obno-
veni kontinuity.

Malignita v terénu CD i podezieni
na ni jsou indikaci k chirurgickému vy-
konu. U této indikace je vsak nutné
operovat dle onkologickych zasad,
tedy s konceptem kompletni mezoko-
lické excize [55].

TAMIS (transanal minimally invasive
surgery) je relativné nova miniinvazivni
technika vyuzivajici specialni transa-
nalni port (obr. 4). Je to velmi vhodna
metoda napf. k provedeni proktekto-
mie. Operace se sklada jednak z faze
transanalni (obr. 5), vyuzivajici port pro
TAMIS, a jednak z faze transabdomi-

nalni (vyuzivajici standardnich laparo-
skopickych port0, nastroj0 a optiky).
Vyhody této metody jsou v podstaté
shodné jako u operaci pro UC, které
jsou rozebrany nize v textu.

SILS (single incision laparoscopic
surgery) je jedna z moznosti miniin-
vazivnich chirurgickych pfistup0l. Jed-
nou incizi je zaveden specialni laparo-
skopicky port, ktery ma vice vstupd,
umoziujici zavedeni vice nastrojd do
dutiny brisni z jednoho portu, a ope-
raci je tak mozné provést z jediné in-
cize. Tuto alternativu provadéji vsak
jen néktera pracovisté a metoda neni
prilis rozsirena. Vyhodou je jisté dobry
kosmeticky efekt, na druhou stranu je
vykon technicky naroc¢ny a vyzaduje
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Obr. 5. Pozice operatéra (uprostied) béhem transanalni faze pri TAMIS

proktektomii.

Fig. 5. Position of the surgeon (in the middle) during the transanal phase of TAMIS

proctectomy.

delsi ¢as operacniho vykonu [56-58].
Metodou SILS se na pracovistich, kde
je tato metoda preferovana v ramci mi-
niinvazivnich pFistupl, mohou prova-
dét laparoskopické resekce na tenkém
stfevé i na tra¢niku. V sou¢asnosti v CR
neni SILS standardem pro kolorektalni
operacni vykony.

Stejné tak roboticka chirurgie neni
zcela jednozna¢nym pfinosem pro mi-
niinvazivni IBD operativu vzhledem
k tomu, ze resekéni vykony nedopliiu-
jeme o lymfadenektomii ani neprova-
dime narocné radikalni onkologické
resekce. Shodné v pripadé provedeni
proktektomie neprovadime obtiznou
mezorektalni excizi, kde mdze byt ro-
boticky pfistup urcitou vyhodou.

Miniinvazivni pfistupy
v chirurgické lé¢bé UC
Uplynulo jiz vice nez 30 let, kdy Parks
et al [59] publikovali operacni postup
proktokolektomie s obnovenim konti-
nuity formou ileopouch-analni anasto-
mozy (IPAA). Tento vykon se stal stan-
dardem v chirurgické lécbé UC [60].
V soucasnosti a v dobé rozvoje kolorek-
talni laparoskopické chirurgie se pro-
vadi i laparoskopickeé ¢i laparoskopicky
asistované proktokolektomie s IPAA.
Vyhody pfi uziti laparoskopie, jak
jsou jiz zminény vyse u CD, plati ob-
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dobné i u pacientd s UC. U elektivnich
vykond mezi né patfi hlavné snizena
délka hospitalizace, nizsi pooperacni
morbidita a lepsi vysledny kosmeticky
efekt (ECCO Statement 5A) [61-66].

U klasicky provedené proktokolekto-
mie s IPAA se uvadi az trojnasobné zvy-
Seni rizika sterility [67-69]. Za ddvod
je povazovan vznik pooperacnich
srOst0, které zapfi¢ini tubarni steri-
litu [70]. Za jednu z hlavnich vyhod la-
paroskopické proktokolektomie s IPAA
jsou tak povazovany dobré vysledky
stran zachovani plodnosti u Zzen s UC.
Vyznam se pripisuje hlavné nizsi ten-
denci vzniku pooperacnich sristd
po laparoskopickém vykonu [15,70].
Nevyhodou u laparoskopicky prova-
déného vykonu zUstava delsi operaéni
¢as [65].

U urgentnich operaci pro UC je
v dnesni dobé preferovana subto-
talni kolektomie s terminalni ileosto-
mii a zaslepenim pahylu rekta [33].
U akutnich vykon0 u pacientd s UC
byly zaznamenany tyto benefity pfi
uziti laparoskopické techniky: kratsi
doba hospitalizace, nizsi pocet infek-
¢nich komplikaci ran a intraabdominal-
nich abscesU. Srovnatelna s otevienou
chirurgii byla incidence pooperac¢niho
ileu a krvaceni [15,71-73]. Pokud je
akutni kolektomie provadéna na spe-

cializovaném pracovisti zkusenym chi-
rurgem, je dle doporuceni ECCO pre-
ferovan laparoskopicky pristup (ECCO
statement 5C) [61].

U etapového operacniho pfistupu
ma také laparoskopie své vyhody, a to
zvlasté po laparoskopické subtotalni
kolektomii s terminalni ileostomii.
Nasledna rekonstrukéni faze je prova-
déna snaze, jelikoz je operadni terén
témér bez srostl, a je tak i relativné
nizké riziko konverze [64,74]. K do-
konceni proktektomie ¢i resekcei rekta
je také mozné s vyhodou pouzit me-
todu TAMIS postupem transanalné
»~down to top" (obr. 4 a 5). Zejména z ni
mohou tézit pacienti s rizikovymi fak-
tory, jako jsou muzské pohlavi, Uzka
panev a obezita. Lze se tak vyhnout
rozsahlé laparotomii, kterd je nutna pfi
otevieném vykonu. Laparoskopicky je
mozné preciznéji preparovat a zacho-
vat tak nervové pletené ovliviiujici se-
xualni funkce nebo omezit vznik ad-
hezi majicich nasledné vliv na plodnost
u zen. Studie s pocetnéjsim souborem
pacientd vsak zatim nejsou k dispozici.
Metodu TAMIS lze uZit u pacientd s UC
i z onkologické indikace. Pokud jsou
pacienti s UC indikovani k proktokolek-
tomii z dbvodu dysplazie ¢i CRC, musi
byt vykon proveden dle onkochirurgic-
kych zasad a s dostatecnou radikalitou,
tedy s provedenim lymfadenektomie
a totalni mezorektalni excizi (ECCO
Statement 9A) [61,75].

Provedeni subtotalni kolektomie
s ileostomii u pacientd s UC je mozné
také pomoci metody SILS [76]. Poope-
racni vysledky jsou obdobné jako
u pacientd s CD zminénymi vyse.
V roce 2010 Geisler et al [77] poprvé
provedli restorativni proktokolekto-
mie s IPAA technikou SILS s dobrymi
pooperacnimi vysledky. K porovnani
metody jsou vSak zatim jen omezend
data a chybi studie s dostate¢nym sou-
borem pacient0.

Do robotické chirurgie byla vkla-
dana relativné velka ocekavani, a to
zvlasté do narocnych vykond jako IPAA
u pacientd s UC. Zatim dostupné studie

144



vsak ukazaly jen vyrazné delsi operacni
¢as a cenovou narocnost se stejnou
hospitalizacni dobou a stejnym pro-
centem pooperacnich komplikaci v po-
rovnani se standardni laparoskopickou
chirurgii [15,78]. Velka olekavani tedy
tato metoda nesplnila.

Vliv chirurgické lécby na kvalitu
Zivota u pacientU s IBD

Rada studii prokazala snizenou kvalitu
Zivota (QoL - quality of life) u pacientd
s IBD v porovnani se zdravou popu-
laci [79-82]. U pacient( s CD prokazaly
nékteré studie kratkodobé zlepseni
QoL po operaci [83,84], nicméné s del-
sim Casovym odstupem od operace se
QoL vraci u pacienta k pdvodnim hod-
notam [85,86]. Studie u pacientd s CD
porovnavajici QoL po laparoskopickém
vykonu oproti oteviené chirurgii pre-
kvapivé nezaznamenaly signifikantni
zlepSeni dlouhodobé QoL pfi vziti la-
paroskopické metody [86,87].

QoL v pacientl s UC po proktokol-
ektomii s IPAA je uvadéna jako do-
statecna, ackoli vykon byva relativné
Casto spojen s pooperacnimi kom-
plikacemi a také s horsim kosmetic-
kym efektem [60,88]. Pooperacni QoL
u pacientd s UC pri uziti laparoskopické
techniky v porovnani s otevirenou chi-
rurgii se zda byt rovnocennd [89-91].
Nejddlezitéjsim faktorem majicim
vliv na QoL u pacientl s IBD se jevi na-
vozeni dlouhodobé remise onemoc-
néni [80,82,92].

Zavér

U primarni ileocekalni resekce pro ne-
komplikovanou stenézu u CD jsou pro-
kazany vyhody laparoskopické resekce
a je také doporucovana. U komplexni
CD je laparoskopie mozna a ukazuje se
i jako bezpe¢na metoda v rukou zku-
seného chirurga na specializovaném
pracovisti. Provedeni laparoskopické
subtotalni kolektomie pro ATK u CD ¢i
UC v akutnim stadiu se jevi také jako
mozna a bezpecna, pokud je prove-
dena zkuSenym laparoskopickym kolo-
rektalnim chirurgem.V pripadé UCbyly
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prokazany i lepsi kratkodobé poope-
racni vysledky a je nékterymi chirurgy
preferovana. Mezi hlavni vyhody lapa-
roskopie a nové zavadénych miniinva-
zivnich vykond u pacient{ s IBD oproti
chirurgii oteviené patfi zejména dfi-

va.vs

véjsi obnoveni peristaltiky, kratsi doba
hospitalizace, nizsi pooperacni morbi-
dita a lepsi kosmeticky efekt. Velkou
vyhodou hlavné u restorativnich vy-
kontd u UC nebo u pacientd s CD, u kte-
rych existuje moznost reoperace pro

sy

recidivu v budoucnu, je nizsi tendence
k tvorbé sristd. Nasledujici operace je
tedy o to snadnéji proveditelna. U la-
paroskopické proktokolektomie s IPAA
pro UC byla zaznamenana vyssi plod-
nost u Zen ve srovnani s konvencnim
pfistupem. Benefit laparoskopie v po-
rovnani s otevienou chirurgii na cel-
kovou pooperacni QoL nebyl jedno-
znacné prokazan.
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Laparoscopic pancreaticoduodenectomy
for ampullary adenocarcinoma -
a case report

Laparoskopicka hemipankreatoduodenektomie u ampularniho
adenokarcinomu — kazuistika
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Summary: Ampullary adenocarcinoma (AA) is rare disease, accounting for less than 1% of all digestive cancers, although itis the second most com-
mon cancer arising from the periampullary region (after pancreatic cancer). Treatment of ampullary neoplasia varies from endoscopic resection,
transduodenal surgical ampullectomy to a pancreaticoduodenectomy. At the time of diagnosis, the curative surgical resection rate of AA is
higher than that of pancreatic cancer (80% to 20%) and the 5-year survival rate is also significantly longer. Laparoscopic procedures in colorectal
surgery became the standard and the benefit of early post-operative outcomes is well proven. In this article, we present a 68-year-old patient
with AA treated by laparoscopic pancreaticoduodenectomy (LPD). We consider the pros and cons of LPD and open pancreaticoduodenectomy,
discuss possible treatment options of AA (including endoscopy treatment), and present a current review of literature.

Key words: adenocarcinoma of the ampulla of Vater - pancreaticoduodenectomy - surgery - periampullary tumors - pancreatic
cancer - laparoscopy - endoscopy

Souhrn: Ampulédrni adenokarcinom (AA) je relativné vzacné onemocnéni, tvofici méné néz 1 % vsech nadort gastrointestinalniho traktu,
ackoli je to druha nejcastéjsi malignita periampuldrni oblasti (po karcinomu pankreatu). Mezi moznosti 1é¢by ampularnich neoplazii patii
endoskopicka resekce, transduodenalni chirurgickd ampulektomie nebo hemipankreatoduodenektomie. V dobé diagnézy onemocnéni
je u AA vyssi pravdépodobnost kurabilni chirurgické resekce nez u karcinomu pankreatu (80 vs. 20 %) a rovnéz 5leté prezivani je vyznamné
delsi. Laparoskopické resekéni vykony se staly standardem v kolorektéIni chirurgii s prokdzanymi vyhodami v ¢asném pooperaénim pribéhu.
V tomto ¢lanku prezentujeme kazuistiku 68leté pacientky s AA, u které byla provedena laparoskopicka hemipankreatoduodenektomie (LPD).
Pojednédvéame o vyhodéch a nevyhodéch LPD s hepankreatoduodenektomii provadénou z otevieného pfistupu, rozebrany jsou lé¢ebné moznosti
této diagnézy (v¢. endoskopické) a piinasime prehled soucastné literatury.

Klicova slova: adenokarcinom Vaterské papily - pankreatoduodenektomie - chirurgie — periampuldrni tumory - karcinom
pankreatu — laparoskopie — endoskopie

Introduction

Ampullary adenocarcinoma (AA) is quite
rare, accounting for less than 1% of all
digestive cancers [1,2], with a reported
incidence of fewer than 1 person per
100 000 [3,4]. However, it is the second
most common cancer arising from the

periampullary region, comprising 6-20%
of periampullary tumours [5,6].
Premalignant lesions of ampulla of Vater
are generally treated by endoscopic resec-
tion. According to some authors, endosco-
pic treatment is also feasible in selected
patients with early carcinoma limited to

mucosa [4,7]. The first endoscopic papil-
lectomy was performed by Suzuki in
1983 [8].

Transduodenal surgical ampullectomy
(TSA) is considered if premalignant
lesions cannot be endoscopically
resected [9,10] and in the early stage of
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Fig. 1. A, B. Portal venous phase of contrast-enhanced CT - image A shows the dilatation of pancreatic duct (arrow) and
pancreatic head atrophy (arrowheads), image B reveals marked dilatation of extrahepatic bile ducts, so-called double
duct sign refers to the presence of obstruction of both ducts, frequently due to tumour invasion. Source: Department of

Radiology, Hospital Uherské Hradisté.

Obr. 1. A, B. Portovendzni faze kontrastniho CT —obrazek A ukazuje dilataci pankreatického duktu (Sipka) a atrofii hlavy pan-
kreatu (vétsi Sipky), obrazek B ukazuje vyraznou dilataci extrahepatalnich Zlucovych cest, tzv. double duct sign poukazuje na
pritomnost obstrukce obou vyvodd, casto kvili nadorové invazi. Zdroj: Radiologické oddéleni, nemocnice Uherské Hradisteé.

cancer in polymorbid patients [11,12].
American surgeon, William Halsted,
first performed this procedure in
1898 [11,13].

Nevertheless, in AA pancreaticoduo-
denectomy (PD) is the preferred thera-
peutic method. PD can be performed by
open surgery, which was first performed
by an Italian surgeon, Alessandro
Codivilla, in February 1898 (although
he never published his surgery) [14].
A German surgeon, Walter Kausch,
performed and first published PD for
AA in 1909 [14]. Later the PD procedure
was improved by an American surgeon,
Allen Whipple, in 1935 [15] and is often
called Whipple's procedure. With the
current increasing role of mini invasive
procedures, PD is also possible to car-
ry out laparoscopically. Laparoscopic
pancreaticoduodenectomy (LPD) was
first described and performed almost
100 years later after an open procedure
by Canadian surgeons Gardnerand Pomp
in 1994 [16]. From that time laparoscopic
technology and instruments have been
improved, however, LPD remains one
of the most advanced and challenging
laparoscopic surgeries.

PD is an extensive surgical procedure
with high morbidity and mortality even
in high volume centres. Surgical post-
operative complications as well as non-
surgical post-operative complications
appear after PD. After laparoscopic
colorectal surgery, a lower incidence
of respiratory infections is observed
compared to open procedures. Improved
post-operative outcomes, includ-
ing lower morbidity, are reasons why
minimally invasive surgery is also more
expandent in hepatopancreatobiliary
surgery.

Case report

Our patient is a 68-year-old woman.
Her case history includes hypertension
and cholecystectomy in 2006 (solitary
cholecystolithiasis). In 2014, the patient
underwent endoscopic retrograde
cholangiopancreatography (ERCP) for
liver enzyme elevation and suspicion
of choledocholithiasis with findings of
slight stenosis of papilla (histologically
chronic inflammation with fibrosis).
There were no gallstones present in the
bile duct and papillosphincterotomy
was performed.

In 2018, the patient was examined after
a weight loss, liver enzyme and bilirubin
elevation (alanine aminotransferase
4.9 pkat/L, aspartate transaminase
3.4 pkat/L, alkaline phosphatase
15.0 pkat/L, gamma-glutamyltransferase
21.7 pkat/L, bilirubin 33.1 pmol/L,
amylase 0.34 pkat/L, carbohydrate
antigen 19-9 6.7 U/ml). Due to a dilation
of the biliary tract and ultrasound
suspicion of a choledocholithiasis, ERCP
was indicated. ERCP revealed a stenosis
of ampulla of Vater and there were
no lithiasis present in the biliary tract.
A biopsy from the papilla and the papil-
losphincterotomy was performed. The
biopsy confirmed adenocarcinoma.

The staging CT scan has added findings
of dilation of the bile and pancreatic
duct (double duct sign) (Fig. 1 A, B).
Due to a double duct sign we suspected
invasion of the ducts. The patient was
presented at a multidisciplinary com-
mittee and was indicated for surgery.

Surgery procedure

The operation started with a staging
laparoscopy. After exclusion of liver
metastasis, six ports for the laparoscopy
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Fig. 2. A. Interruption of common dilated hepatic duct, B. interruption of pancreas (in the area of neck) with visible su-
perior mesenteric vein and confluence, C, D. posterior gastric wall and remnant of pancreas with inserted stent to the
pancreatic duct, E. suturing of pancreatogastro-anastomosis through anterior gastrotomy, at the bottom remnant of
pancreas with inserted stent to the pancreatic duct, F. suture of the anterior gastrotomy, G. application of autologous
platelet-rich fibrin sealant Vivostat® for anastomosis augmentation.

Obr. 2. A. Preruseni dilatovaného spolecného jaterniho vyvodu, B. Preruseni slinivky v misté krcku s patrnou dolni mezenteric-
kou Zzilou a konfluens, C, D. zadni sténa zaludku a prerusena slinivka se stentem v pankreatickém vyvodu, E. nasivani pankreto-
gastro-anastomozy pres predni gastrotomii, na spodiné patrna slinivka se stentem v pankreatickém vyvodu, F. sutura predni
gastrotomie, G. aplikace autologniho destickového fibrinem obohaceného lepidla Vivostat® k augmentaci anastomoz.

procedure were placed. First, the lesser  the pancreas was released; the superior  liberated from the SMV surface. After
sac was opened through the gastrocolic  mesenteric vein (SMV) was found and  this, the pancreas was interrupted by
ligament and then the lower edge of at its level the pancreas body was Thunderbeat® (Fig. 2A) and the drain

Gastroent Hepatol 2018; 72(5): 401—407
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Fig. 3. A, B. Histological section —ampullary adenocarcinoma. Tumour glands
invade the duodenum wall. Haematoxylin-eosin staining 10x (A). Histological
section - regional lymph node with metastasis of the adenocarcinoma. Hae-

matoxylin-eosin staining 40x (B).

Obr. 3. A, B. Histologické vysetreni —ampularni adenokarcinom. Nadorové zlazky
invaduji sténu duodena. Barveni hematoxylin-eozinem 10x (A). Histologické vyset-
feni —regionalni lymfaticka uzlina s metastazou adenokarcinomu. Barveni hema-

toxylin-eozinem 40x (B).

was inserted into the dilated pancreatic
duct. Near the upper pancreatic edge,
the common hepatic artery was located
and a lymphadenectomy from her
detachment from the celiac trunk to
the hepatoduodenal ligament was
performed. The gastroduodenal artery
was ligated and the common dilated
hepatic duct was interrupted (Fig. 2B).
The duodenum was cut below the
pylorus, released from retroperitoneum,
followed by a dissection of the uncinate
process from SMV and a radical resection

was finished by dissection from superior
mesenteric artery.

The reconstruction phase differs from
the colorectal laparoscopic procedures
as most of the anastomoses are pos-
sible to carry out by stapler. In this
procedure all anastomoses were done
by laparoscopic suture (however,
there are some authors, who prefer
to perform the reconstruction phase
from minilaparotomy). Our department
prefers to construct the pancreatico-
gastric anastomosis (PGA) to the poste-

rior wall of the stomach, as was also
done in this laparoscopic procedure.
First, the posterior portion of PGA
was performed with single stitches
between the remnants of the pancreas
and posterior gastric wall (Fig. 2C,D),
followed by anterior and posterior
gastrotomy. The pancreatic body was
pulled through the posterior gastrotomy
into the stomach. The anterior portion
of PGA was finished by single stitches
(through the anterior gastrotomy)
(Fig. 2E) and finally the anterior gas-
trotomy was sutured (Fig. 2F). The
reconstruction phase was completed
by Y-Roux hepaticojejunal anastomosis
(HJA) and gastrojejunal anastomosis. The
specimen was extracted in a protective
bag by a Pfannenstiel incision. Two drains
were placed into the abdomen cavity (in
proximity to HJA and PGA). PGA and HJA
were augmented by autologous platelet-
rich fibrin sealant Vivostat® (Fig. 2G).

The patient was discharged 10 days
after the surgical procedure without any
post-operative complications. Definitive
histology (Fig. 3A) established a diag-
nosis of AA (grade 2) with invasion
of duodenal wall and pancreas (T3).
Resection margins, evaluated according
to a Leeds pathology protocol [17,18],
were negative, 2 of 11 removed lymph
nodes were positive (N1) (Fig. 3B)
and perineural invasion was present.
Considering these risk factors we
prescribed adjuvant treatment with
gemcitabine for 6 months.

Discussion

Endoscopic papillectomy is globally re-
cognised as the first method of choice in
premalignant ampullary lesions [10,19].
The possibility of endoscopic therapy
of early adenocarcinoma of the ampulla
of Vater bounded to mucosa, without
a deeper invasion to submucosa, is
stated by some authors [4,7,20]. In cases
where the premalignant lesions can-
not be resected endoscopically [9,10]
or in select patients within the early
carcinoma stage (without a lymph
node invasion and in polymorbid

Gastroent Hepatol 2018; 72(5): 401—407

151



Laparoscopic pancreaticoduodenectomy for ampullary adenocarcinoma — a case report -

patients) [11,12,17], the TSA should
be considered. However, PD remains
a method of choice in AA.

Due to its anatomical location, AA
usually presents early with jaundice
or pancreatitis [21] and due to an
earlier clinical presentation, resection
rates (possibility of resection) for most
patients are much higher than for pan-
creatic cancer. Curative surgery is pos-
sible in up to approximately 80% of
cases at the time of diagnosis of ampul-
lary cancer compared to pancreatic
adenocarcinoma, where the resectability
rate is around 20% [2,22,23].

Easier feasibility of laparoscopic
resection in the case of ampullary tu-
mours compared to pancreatic cancer
can be due to its earlier clinical manifes-
tation and so, at time of diagnosis, the
surrounding organs, arteries (superior
mesenteric artery, celiac trunk) and
veins (portal vein) are not infiltrated by
tumour.

In comparison with other periampul-
lary cancers, AA has better surgical
outcomes in treatment and long-
term survival rate. The 5-year survival
rates following resection range from
38% to 67% [24,25]. Choi et al. [26] in
2011 reported a 59.9% overall 5-year
survival rate after PD (RO/R1 resection).
Sudo et al. [24] even published a 64%
overall 5-year survival rate after PD
resection for AA. The reason seems
to be due to earlier clinical diagnosis
and so a higher resectability rate and
less aggressive tumour characteristics
compared to other periampullary can-
cers (pancreatic cancer, distal bile duct
carcinoma) [2,24,25].

The advantages and benefits of
laparoscopy for patients have been well
described in other kinds of abdominal
surgery (primarily in colorectal and
inflammatory bowel disease surgery),
such as shortened hospital stay,
quicker recovery, lower morbidity,
better cosmetic outcome and lower
percentage of incisional hernias [27-31].

However, in hepatopancreatobiliary
surgery, it still remains a challenge for
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Fig. 4. A, B. Comparison of cosmetic outcome in laparoscopic (A) and open (B)

pancreaticoduodenectomy.

Obr. 4. A, B. Srovnani vysledného kosmetického efektu po laparoskopické (A)

a otevrené (B) pankreatoduodenektomii.

surgeons and represents one of the
most difficult laparoscopic procedures.
What also must be considered is that in
oncologic curative surgery, the radicality
and complete resection of the tumour is
the primary goal. Many studieshave been
comparing the surgical oncologic results
and survival rate after laparoscopic
and open pancreaticoduodenectomy
(OPD). Long-term overall survival after
LPD is comparable to and also appears
to be true for pancreatic cancer as
well [32-35].

Studies that also compared pathology
results did not demonstrate any
significant difference and achieved
similar negative resection margins and
number of lymph node harvest in LPD
and OPD (in AA and also pancreatic
cancer) [32,34,36-38].

PD is associated with high mortality
and morbidity rate even in high volume
centres. The post-operative mortality
rate is between 3 and 5% [39,40].
The morbidity ranging from 40 up
to 60%, primarily due to pancreatic
fistula, post-operative bleeding and
delayed gastric emptying [11,39,41].
Just Dokmak et al. [39] reported higher
morbidity in cases of LPD. Otherwise,
the same morbidity rate has been
recorded in comparison of LPD with
OPD [32,35,37,38,42] and some studies

and systematic meta-analysis have
even reported a lower occurrence
of post-operative complications in
LPD [33,43,44].

Adjuvant oncologic therapy should
be considered after surgery resection
if risk factors occur (positive lymph
nodes, positive resection margins, un-
favourable grading, perineural, angio
or lymphovascular invasion) [17,22,45].
As presented in our case, because of
positive lymph nodes and perineu-
ral invasion, the adjuvant therapy was
indicated.

Typical advantages of laparoscopy
were confirmed in LPD, such as less
abdomen pain, less blood loss, shorter
hospital stay and faster post-operative
recovery [32,38,42,43]. Comparison
of incisions and cosmetic outcome
between LPD and OPD can be seen in
figure 4.

On the contrary, the length of the
operative time has been described as
shorter in OPD in some comparative
studies [35,42-44], but it is dependent
on the surgeon’s learning curve of this
highly advanced technical laparoscopic
procedure [46].

It has to be said that most studies
performed LDP on select patients.
Inclusion criteria in cohorts were
tumours which had not spread to the
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main vessels or smaller tumour size
(up to 2-3cm); excluded were patients
with high cardiopulmonary morbidity
or relative exclusion criterion for
laparoscopy with previous history of
major surgery [32,36,37,47].

Conclusion

We present a 68-year-old woman with
adenocarcinoma of ampulla of Vater that
successfully underwent LDP. Patients
with periampullary adenocarcinoma
treated by LPD have a similar long-term
survival rate compared to OPD and si-
milar or lower post-operative complica-
tions, with shorter length of hospital stay
and faster post-operative recovery (and
other more positive surgical outcomes).
However, future prospective studies are
needed because most of the current pu-
blished studies are retrospective. LPD
is performed optimally on select pa-
tients (smaller tumour, no vessels infil-
tration, as mentioned above) due to the
procedure’s technical difficulties. LPD is
an extremely challenging and difficult
procedure with a slow learning curve
and should be performed by experien-
ced laparoscopic surgeons. Due to this,
AA has a higher resectability rate than
pancreatic carcinoma, and in the early
stage of AA where there is usually no
spreading of the tumour to mesen-
teric vessels and portal vein, it seems
to be suitable for a minimally invasive
procedure.
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Laparoscopic liver resection for alveolar
echinococcosis

Laparoskopicka resekce jater pro alveolarni echinokokozu
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Summary: Echinococcosis is a rare parasitic infection in Central Europe. The most commonly affected organ is the liver. There are two types,
cystic and alveolar echinococcosis with different types of treatment management. A radical liver resection remains the method of choice in
the management of alveolar echinococcosis. We report a case of a 40-year-old woman with an echinococcal alveolar liver lesion successfully
treated with a laparoscopic resection of the 5™ liver segment. The laparoscopic technique, with all its benefits over open surgery, provides a safe
and efficient treatment of selected types of echinococcal cysts located in the liver. It is a mini-invasive surgical approach which enables lower
postoperative discomfort, quicker recovery and better cosmetic outcome.
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Souhrn: Echinokokéza je ve stiedni Evropé vzacné se vyskytujici parazitarni onemocnéni. Nejéastéji postizenym organem jsou jatra. Existuji
dva typy této nemoci, cysticka a alveolarni echinokokéza, které se také lisi v terapii. Radikélni chirurgicka resekce zUstava metodou volby
v |é¢bé alveolarni formy. Prezentujeme piipad 40leté pacientky s alveolarni formou echinokokdzy, ktera podstoupila ispésnou laparoskopickou
resekci 5. segmentu jater. Laparoskopicka technika se viemi svymi vyhodami oproti oteviené chirurgii predstavuje bezpec¢nou a efektivni [écbu
vybranych typti echinokokovych jaternich loZisek. Jedna se o miniinvazivni chirurgicky pfistup, ktery snizuje poopera¢ni diskomfort, umoziuje
¢asnou pooperacni rekonvalescenci a lepsi kosmeticky efekt.

Klicova slova: echinokokdza - jaterni resekce — laparoskopie - chirurgie

Introduction

Human echinococcosis is a rare zoono-
tic infection caused by parasites of the
genus Echinococcus. The most frequent
clinical forms of the disease are cystic
echinococcosis (CE) caused by Echino-
coccus granulosus (EG) and alveolar echi-
nococcosis (AE) caused by Echinococcus
multilocularis (EM) [1]. The reported inci-
dence rate of echinococcal infections in
the Czech Republic between 2008 and
2017 was 0.023 cases per 100 000 per-
son-year [2]. In endemic areas, the an-
nual incidence of AE ranges from 0.03 to
1.2 per 100 000 persons [3].

EM is a small tapeworm (1.2-3.7 mm)
that infects mainly foxes as a definitive
host, and to a lesser extent dogs, cats,
coyotes and wolves [4]. Humans are
usually infected by food or water con-
taminated by carnivores’ faeces contain-
ing echinococcus eggs [5]. The egg
hatches in the small bowel and releases
an oncosphere that penetrates the in-
testinal wall and migrates through the
circulatory system into the liver [4]. Pri-
mary extra-hepatic locations of EM are
rare (1-3%), but EM can spread to other
organs by infiltration or metastasis
formation [3,6].

In the liver, the oncosphere develops
into a larval stage creating multilocular
cyst [4]. EM cysts are more poorly lim-
ited than EG cysts because there is no
sharp separation between the parasitic
tissue and the liver parenchyma. The in-
itial phase of infection is always asymp-
tomatic, usually for several years due to
slow growth rate. Common symptoms
of hepatic cysts are right epigastric pain,
nausea, vomiting and jaundice [7].

Case report
We present a 40-year-old female patient,
who was examined for decompensated
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Fig. 1. Echinococcal liver lesion on MRI —A. T1 weighted image in portal phase of contrast enhancement — axial scan;
B.T2 weighted image — axial scan. In the right liver lobe in the 5th segment there is a post-contrast T1 hypointense hypo-
vascular focal lesion with hyperintense margin of hyperperfusion, the centre of the lesion remains unenhanced (A). On the

T2 weighted image the lesion is hypointense, on the margin we can see small hyperintense areas— small cystic formations (B).
Source: Department of Radiology, Hospital Kyjov.

Obr. 1. Echinokokové postizeni jater na MR —A. T1 vaZena sekvence po podani kontrastni latky v portalni fazi v axidlni roving;
B. T2 vazena sekvence v axidlni roviné. V pravém laloku jater v 5. segmentu je postkontrastné v portalni fazi T1 hypointenzni
hypovaskularizované lozisko s hypervaskularizovanym hyperintenznim lemem (A). Na T2 je léze hypointenzni, po obvodu pa-
trny drobné hyperintenzni okrsky v ramci drobnych cystickych kolekci (B). Zdroj: Radiologické oddéleni, nemocnice Kyjov.

Fig. 2. Echinococcal liver lesion on PET/CT after 1-year treatment with albendazole - A. contrast enhanced CT - axial
scan; B. fusion — axial scan. After intravenous application of a contrast dye, there is a discrete saturation hem around a hy-
podense lesion in the 5th liver segment. In the fusion images of the 5th liver segment, there is a metabolically inactive hypo-
dense lesion with a discrete post-contrast hem opacity and a complete disappearance of a fluorodeoxyglucose (FDG) accumu-
lation over the surrounding hepatic parenchyma. Source: Department of imaging methods, T. Bata Regional Hospital, Zlin.
Obr. 2. Echinokokové postizeni jater na PET/CT po rocni terapii albendazolem —A. CT po aplikaci kontrastni latky intravendzné
— axialni fez; B. fuze — axidlni fez. Po aplikaci kontrastni latky intravendzné je patrny diskrétni lem syceni kolem hypodenzniho
loZiska v 5. segmentu jater. Na fuznich snimcich v 5. segmentu jater je patrno metabolicky neaktivni hypodenzni lozisko s dis-
krétni postkontrastni opacifikaci lemu a Uplnym vymizenim akumulace fluorodeoxyglukdzy (FDG) oproti okolnimu jaternimu
parenchymu. Zdroj: Oddéleni zobrazovacich metod, Krajska nemocnice T. Bati, Zlin.

hypertension. Concerning her medical  wentalaparoscopicresectionofanovarian  several non-specific lesions of the liver.
history, she had diabetes mellitus type  cyst. During the series of tests and exami- ~ The magnetic resonance imaging (MRI)
2 treated by oral antidiabetics and under-  nations, an abdominal ultrasound showed  of the liver was performed and revealed
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Fig. 3 A. An echinococcal lesion in liver segment S5 (view of visceral surface of the liver); B. demarcation of the resection
line by an electrocoagulation tool (view of diaphragmatic surface of the liver); C. interruption of liver parenchyma by an
electrocoagulation tool; D. clipping of the vessel during the interruption of the liver parenchyma tissue; E. the use of ar-
gon plasma coagulation in secondary haemostasis of the liver resection surface; F. placing the specimen in a protective

bag before extraction.

Obr. 3 A. Echinokokové lozZisko v segmentu S5 (pohled na visceralni plochu jater); B. vytyceni resekéni linie elektrokoagulac-
nim nastrojem (pohled na diafragmatickou plochu jater); C. prerusovani jaterniho parenchymu elektrokoagulacnim nastro-
jem; D. osetfeni cév klipovanim pfi preruSovani jaterniho parenchymu; E. oSetreni resekéni plochy jater pomoci argon plazma
koagulace; F. vlozeni resekatu do ochranného vaku pred jeho naslednou extrakci.

two small hemangiomas in segments
4 and 8 and one lesion 43x65x80 mm in
size located in the segment 5 (Fig. 1A,B).
In differential diagnosis, metastatic pro-
cess or echinococcal cyst were consid-
ered. The tumour markers were negative.
A serology test confirmed echinococco-
sis (cystic form). The patient had no rel-
evant epidemiological anamnesis apart

from a dog in her household. Regard-
ing the echinococcosis therapy, she was
treated with albendazole for 1 year at the
department of infectious diseases. Dur-
ing the treatment she started to have in-
termittent abdominal pain in right upper
quadrant. Therefore and in order to ex-
clude dissemination to other organs, she
had a positron emission tomography —

computed tomography (PET/CT) scan that
showed neither a progression of the liver
lesion nor a dissemination to other or-
gans (Fig. 2A,B). However, the liver lesion
had a more alveolar appearance accord-
ing to the PET/CT. For that reason, her
case was presented at a multidisciplinary
committee and a surgical resection was
indicated.
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Fig. 4. Histological section — A. necrosis with acellular membrane material on
the right. Hepatic parenchyma with centrolobular steatosis on the left. Haema-
toxylin-eosin staining 10x; B. necrosis with acellular membrane material at the
bottom of the image. The necrotic tissue is bounded by a giant cellular resorptive
reparative reaction with fibrosis and chronic inflammatory infiltrate involving eosi-
nophilic granulocytes at the upper margin. Haematoxylin-eosin staining 50x.

Obr. 4. A. Nekréza s materidlem acelularnich membran napravo. Parenchym jater
s centrolobularni steatdzou nalevo. Barveni hematoxylin-eozinem 10x; B. nekroza
s materialem acelularnich membran ve spodni ¢asti obrazku. Nekréza je pfi hor-
nim okraji ohranicena obrovskobunécnou resorptivné reparativni reakci s fibrézou
a chronickym zanétlivym infiltratem s Ucasti eozinofilnich granulocytd. Barveni he-

matoxylin-eozinem 50x.

Surgery procedure

We have decided to perform a laparo-
scopic resection due to a favourable le-
sion location. We started by diagnostic
laparoscopy, lesion was 8cm in diame-
ter located in the segment 5 (Fig. 3A),
there was no evidence of peritoneal dis-
semination. Five trocars were inserted
in standard positions. The hepatoduo-
denal ligament was secured by Pring-
le's maneuver during the resection.
An atraumatic haemostat was used to
clamp the hepatoduodenal ligament in

order to interrupt a blood flow in the
hepatic artery and the portal vein and
to control a bleeding from the liver pa-
renchyma during the dissection. A dis-
tance between the lesion and the prin-
cipal plane (Rex-Cantlie line) was too
close, therefore a cholecystectomy had
to be performed. The liver resection was
performed with 2 cm safety margins
(Fig. 3B,C,D). An argon plasma coagula-
tion was applied to improve a haemo-
stasis in the liver parenchyma (Fig. 3E).
The liver specimen was extracted in

a protective bag from suprapubic Pfan-
nenstiel incision (Fig. 3F). An abdominal
drain was inserted to control a postop-
erative bleeding or a bile leak. The blood
loss was 700 ml, the operation time
220 minutes.

Postoperatively, the patient could
walk and eat 1 day after surgery. There
was no bile leakage from the drain.
There were no postoperative complica-
tions. The patient was discharged 7 days
after the surgical procedure. The final
histopathology results reported a ne-
crotic liver tissue with an eosinophilic
inflammatory reaction (corresponding
to parasitic disease) without any evi-
dence of a malignant tumour (Fig. 4A,B).
The patient is still on albendazole ther-
apy as a secure postoperative therapy to
avoid a recurrence of the disease.

Discussion

AE is a potentially lethal disease. It is
characterised by an initial asymptomatic
period of 5-15 years. In the progressive
phase, symptoms include abdominal
pain, jaundice, anaemia or fever. A later
stage is characterised by severe he-
patic dysfunctions [8]. Distant metasta-
ses to lungs, brain or bones may be seen
in the late stage of the disease [6,9]. In
our case report, the patient was asymp-
tomatic and diagnosed incidentally dur-
ing examinations for decompensated
hypertension.

The diagnosis of AE is mainly based
on a clinical presentation, epidemiolog-
ical evidence, serology tests and a ra-
diological examination [10]. The MRI
or CT scan of the liver are the standard
imaging methods. It is also necessary
to rule out metastases of the disease to
other organs; we performed a whole-
body PET/CT scan that ruled out distant
metastasis.

Concerning the therapy of echinococ-
cosis, in patients with cystic form, the
preoperative therapy with albendazole
is recommended, however with no exact
treatment duration [3]. This recom-
mendation was initially followed in our
patient, too. As she was diagnosed with
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a CE according to the MRI scan and serol-
ogy, she received one-year long therapy
with albendazole.

On the other hand, in patients with al-
veolar form, a radical surgery (a liver re-
section) is the treatment of choice. How-
ever, itis possible only in 35% of patients
due to a late diagnosis [11]. As the para-
site’s growth resembles a malignant tu-
mour, the procedures and techniques
(including 2cm safety resection mar-
gin) of oncological surgery are recom-
mended. If a RO resection is not pos-
sible, a palliative surgery is no longer
recommended, and the patient should
stay on a life-long anti-parasitic drug
therapy [8]. A liver transplantation (LT)
should be reserved for patients with ad-
vanced forms of the disease as a salvage
therapy. A pericystectomy (removal of
a cyst without a resection of healthy liver
tissue) broadly used for CE treatment, is
not possible in AE due to a solid nature
of the lesion [3,11,12]. There are also per-
cutaneous methods like ultrasound-
guided PAIR (puncture, aspiration, injec-
tion and respiration) which is sometimes
used as an alternative to surgery or if
a surgery is contraindicated but only
in a cystic form of the disease [13]. Our
patient had a superficial lesion in the
5% segment, which was favourable for
a laparoscopic, minor liver resection
(segmentectomy).

After the first laparoscopic liver re-
section in 1991, dramatic progress has
been made in the field of liver surgery.
Nowadays even major liver resections
are carried out laparoscopically. When
compared to an open liver surgery, a lap-
aroscopic liver resection is more feasible
and safer in both benign and malignant
liver lesions [14].

There are 20 meta-analyses comparing
the results of laparoscopic and open ap-
proach. Most studies demonstrate a sig-
nificantly quicker hospital discharge, an
earlier return of bowel activity and les-
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ser requirement of analgesics in patients
after laparoscopic liver resections [15].

Postoperative administration of antipar-
asitic drugs for at least 2 years and a long-
term follow-up are mandatory in all cases.
The most preferred anti-parasitic drug
is albendazole given orally at a dose of
10-15mg/kg/day. Alternative drugs are
mebendazole or amphotericin B as a sal-
vage therapy. A long-term drug treatment
is mandatory in all inoperable cases.

According to the current guidelines,
a preoperative antiparasitic drug admin-
istration is not recommended (except
in the case of LT) in AE, however can be
considered in special cases (in order to
downsize the lesion or to prevent from
a parasitic dissemination).

Conclusion

Hepatic alveolar echinococcosis is a rare
but a potentially life-threatening par-
asitic disease that should be consid-
ered in a differential diagnosis of liver
lesions. If resectable, a surgical treat-
ment should be a method of choice in
patients with AE. Moreover, a laparo-
scopic approach is considered to be safe
and effective as presented in our case
report.
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Abstract

Background and Aims: The pathogenesis and risk factors for early postoperative endoscopic
recurrence of Crohn’s disease [CD] remain unclear. Thus, this study aimed to identify whether
histological inflammation at the resection margins after an ileocaecal resection influences
endoscopic recurrence.

Methods: We have prospectively followed up patients with CD who underwent ileocaecal resection
at our hospital between January 2012 and January 2018. The specimens were histologically
analysed for inflammation at both of the resection margins [ileal and colonic]. We evaluated
whether histological results of the resection margins are correlated with endoscopic recurrence of
CD based on colonoscopy 6 months after ileocaecal resection. Second, we assessed the influence
of known risk factors and preoperative therapy on endoscopic recurrence of CD.

Results: A total of 107 patients were included in our study. Six months after ileocaecal resection,
23 patients [21.5%] had an endoscopic recurrence of CD. The histological signs of CD at the
resection margins were associated with a higher endoscopic recurrence [56.5% versus 4.8%,
p < 0.001]. Disease duration from diagnosis to surgery [p = 0.006] and the length of the resected
bowel [p = 0.019] were significantly longer in patients with endoscopic recurrence. Smoking was
also proved to be a risk factor for endoscopic recurrence [p = 0.028].

Conclusions: Histological inflammation at the resection margins was significantly associated with
a higher risk of early postoperative endoscopic recurrence after an ileocaecal resection for CD.

Key Words: Crohn’s disease; ileocaecal resection; early postoperative endoscopic recurrence
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1. Introduction

Despite the era of biologics, surgical treatment of Crohn’s disease
|CD] still plays an important role. Up to 80% of patients need sur-
gery during their lifetime."?> Moreover, early postoperative endo-
scopic recurrence [EPER] of the disease occurs in approximately
70% of patients within the first year after the surgery.>* As EPER
precedes clinical symptoms, its detection is essential in the further
management of postoperative CD.>* The exact pathogenesis of
EPER is unknown. However, according to the literature, the risk
factors include smoking, previous intestinal surgery, absence of
prophylactic treatment, penetrating disease at index surgery, peri-
anal location, granulomas in the resection specimen, and myenteric
plexitis.” Although some recent data have suggested that histopath-
ology results of the resection margins could predict EPER,"*7 such
relationship remains to be further established. Recurrence prevention
concerning patient selection as well as postoperative treatment and
its timing remains a clinical challenge, as no standard recommended
algorithm exists."*!° Hence, this study aimed to identify whether
histological inflammation at the resection margins influences EPER
in patients with CD after an ileocaecal resection [ICR], and to assess
the influence of the aforementioned risk factors and preoperative
therapy on EPER.

2. Materials and Methods

2.1. Patient selection
In this prospective study, we have included patients with CD who
underwent ICR between January 2012 and January 2018 at the
University Hospital in Brno. ICR was performed by either the open
or the laparoscopic approach. The resection extended to macro-
scopically uninvolved tissue, and a primary anastomosis was con-
structed. All the surgeries were performed by three surgeons who
are experienced in colorectal and IBD surgery. lleocolonoscopy was
performed 6 months after ICR. Patients who underwent other resec-
tion procedures, such as a hemicolectomy, multiple ileal resections,
and stricturoplasties, or had either a permanent or a diverting loop
ileostomy, were excluded. Moreover, patients with any postoperative
prophylactic treatment before the postoperative ileocolonoscopy
check-up and those with missing data were also excluded.

All patients provided written informed consent and procedures
were performed in accordance with the ethical standards according
to the Declaration of Helsinki.

2.2. Variables analysed

We analysed the general characteristics of the patients, including
age, gender, the Montreal classification of CD [including perianal
disease], and the disease duration from diagnosis to ICR. In regard
to the surgery, we evaluated the type of approach [open or laparo-
scopic], length of the resected bowel, type of anastomosis [end-to-
end or side-to-side|, and postoperative complications [according to
the Clavien-Dindo classification].'!

Histopathological analysis of the resected tissue was performed
by an experienced IBD pathologist. As there is no histopathology
score validated for CD," the pathologist marked the resection
margin as positive if the following signs of CD were noted: archi-
tectural distortion, inflammation activity [mild: cryptitis in <25%
crypts; moderate: cryptitis in >25% of crypts; severe: with ulcer-
ations|, granulomas, ulcerations, erosions, fibrosis, neuronal hyper-
plasia, Pancth cells metaplasia, or signs of chronic inflammation
[transmural inflammation with lymphoid aggregates and basal

plasmacytosis]. When assessing the resection margins, the patholo-
gist always cvaluated both the ileal and the colonic margins and
assessed for the aforementioned signs of CD. Specimens with inflam-
mation in the ileal, colonic, or both resection margins were counted
as positive.

Regarding EPER, ileocolonoscopy 6 months after the ICR was
performed and endoscopic recurrence was evaluated using Rutgeert’s
score [positive EPER was defined as Ri 22|. The use of preopera-
tive medication [<12 weeks before ICR] as well as smoking and any
family history of CD as possible risk factors were also analysed.

2.3. Statistical analysis

EPER was the primary endpoint of this study. The difference in the
primary endpoint between the two study groups according to the
histological inflammation at the resection margins was evaluated
using a univariate logistic regression model.

No sample size calculations were performed before the study
started. However, the number of patients in both the study arms [90
patients with negative and 17 patients with positive resection margins|
as well as the observed difference in the primary endpoint ensured a
statistical power of the univariate logistic regression model of >99%.

Standard frequency tables and summary statistics, i.e. means,
standard deviation, median, minimum, and maximum, were used
to describe the baseline demographic and clinical characteristics.
Statistical significance of the differences for categorical variables was
assessed using Fisher’s exact test. Comparisons of continuous vari-
ables were performed using the Mann—Whitney U test. The secondary
outcomes were evaluated using univariate and multivariate logistic
regression models. A p <0.05 was considered statistically significant
for all analyses. All statistical analyses were performed with SPSS
Statistics for Windows, version 24.0 [IBM Corp., Armonk, NY, USA].

3. Results

A total of 107 patients, who provided written informed consent,
were included in this study. Thirty-six patients were excluded be-
cause of a different intestinal resection or prophylactic treatment
administered before postoperative ileocolonoscopy. The bascline
characteristics of the study group are listed in Table 1.

For EPER, ileocolonoscopy was performed 6 months after ICR,
and the endoscopic results were evaluated using Rutgeert’s score
as shown in Table 2. With reference to the primary outcome of the
study, histological results showed that inflammation at the resection
margins has a significant statistical influence on EPER [56.5% versus
4.8%, p < 0.001; Figure 1]. The histological signs of inflammation in
the resection margins were as follows: ileal [I]-positive and colonic
[C]-negative in 21.7%j; I-negative and C-positive in 13.0%; and
I-positive and C-positive in 21.7%. In particular, the risk of EPER
was 26-fold higher in patients with positive than in those with nega-
tive histology (odds ratio [OR] 26.00, 95% confidence interval [CI]
7.09-95.33) [Tables 3 and 4].

A significant difference in the time from diagnosis of the disease
to the ICR between patients with endoscopic recurrence (median
8 years [0-14 years]) and those with endoscopic remission (median
3 years [0-18 years]) [p = 0.006] was found. Thus, the longer the
disease duration, the higher the risk of EPER [every year, the risk in-
creases by 14%; OR 1.14,95% CI 1.03-1.26; p = 0.015]. Moreover,
a significant difference in terms of smoking, which was identified as
a risk factor for endoscopic recurrence, between patients with re-
currence and those with remission was found [p = 0.028] [Tables
3 and 4].

162

0Z0Z UdJey ¢ uo Jasn enzianiun eaoyAieselN Aq 6/179955/1 9S/€/v L AOBIISUE-3101ME/09[-0009/W02° dnoo1Wapese//:sdy Wolj papeojumoq



Early Postoperative Endoscopic Recurrence

363

Table 1. Baseline characteristics of the patients, subdivided in the two groups according to the histological signs of inflammation at the
resection margins, expressed as median [minimum-maximum] or frequency [percent].

Characteristics

Patients
[n=107]

Negative resection
margins [7 = 90]

Positive resection
margins [n2 = 17]

Age at diagnosis

Time from diagnosis to ICR
Gender

Montreal classification

A |age]

L [location]

B [behaviour]

Perianal disease

Tleocaecal resection
Surgical approach

Length of resected bowel
Anastomosis
Postoperative complications

Clavien-Dindo classification of
postoperative complications

Histological results
Presence of granulomas

Preoperative therapy
Medication €12 weeks before ICR

Smoking

Family history of IBD

[Years|
| Years|

Male
Female

Al [<16 years]

A2 [17-40 years]

A3 [>40 years]

L1 [ileum]

L1 + L4 [ileum + upper GI]
L3 [ileum + colon]

L3 + L4 [ileum + colon + upper GI]
B1 [inflammatory]

B2 [stenosing]

B3 [perforating]

No

Yes

Open
Laparoscopic
[em]

Side to side
End to end
No

Yes

Grade 1
Grade 2
Grade 3a
Grade 3b
Grade 4
Grade 5

Negative
Positive

Antibiotics
5-ASA

Local GCS
Systemic GCS
AZA

MTX
Biologic treatment
Non-smoker
Ex-smoker
Smoker

No

Yes

Median [min-max|

26 [8-75]

Median [min-max]|
3 [0-18]

48 [44.9%|

59 [55.1%]

13 [12.1%]
74 [69.2%]
20 [18.7%]
74 [69.2%]
2[1.9%)
28 [26.2%]
3[2.8%]
13 [12.1%]
58 [54.2%)]
36 [33.6%]
82 [76.6%]
25[23.4%)]

66 [61.7%)]
41 [38.3%]|
Median [min-max]
25 [5-80]
91 [85.0%]
16 [15.0%]
71 [66.4%]
36 [33.6%]|
12 [11.2%]
716.5%]
2 [1.9%]
15 [14.0%]
00.0%]
0[0.0%]

71 [66.4%]
36 [33.6%]

43 [40.2%]
5854.2%)
26 (24.3%]
23 [21.5%)]
31[29.0%]
0[0.0%]
13 [12.1%)]
49 45.8%
26 [24.3%)
32[29.9%)]
94 [87.9%]
13 [12.1%]

26 [8-75]

3[0-15]
39 [43.3%)
51(56.7%]

10 [11.1%]
64 [71.1%)
16 [17.8%]
62 [68.9%)
1[1.1%]
24 [26.7%]
3[3.3%]
12 [13.3%]
46 [51.1%]
32[35.6%)
68 [75.6%]
22 [24.4%]

58 [64.4%]
32135.6%]

25 [6-80]
76 [84.4%)
14 [15.6%]
61167.8%]
29 (32.2%]
88.9%]
4[4.4%)
2 [2.2%)]
15 [16.7%]
010.0%]
0[0.0%)]

64 [71.1%)
26 [28.9%]

39 [43.3%)
49 [54.4%]
21 (23.3%]
21[23.3%)
26 (28.9%]
0[0.0%]
13 [14.4%]
44 (48.9%]
23 [25.6%)
23 [25.6%]
80 [88.9%]
10 [11.1%]

28 [8-62]

7 [0-18)
9[52.9%)]
8 [47.1%]

3[17.6%)
10 [58.8%]
4[23.5%]
12 [70.6%]
11[5.9%]
4[23.5%]
0 [0.0%]
1[5.9%]
12 [70.6%]
4(23.5%]
14 [82.4%]
3[17.6%]

8 [47.1%]
9[52.9%]

25 [5-50]
15 [88.2%]
2[11.8%]
10 [58.8%]
7 [41.2%)
4123.5%]
3[17.6%)
010.0%]
010.0%]
010.0%]
010.0%]

7 [41.2%]
10 [58.8%]

4(23.5%]
9[52.9%)
5(29.4%)
2[11.8%)
5129.4%)
0 [0.0%]

0 [0.0%]

5[29.4%)
3[17.6%)
9[52.9%)]
14 [82.4%]
3[17.6%]

ICR, ileocaecal resection; Gl, gastrointestinal tract; 5-ASA, S-aminosalicylates; GCS, glucocorticoids; AZA, azathioprine; MTX, methotrexate; IBD, inflamma-

tory bowel disease.

With respect to disease phenotype, the number of patients who

developed EPER was significantly higher in those with stenosing be-
haviour [73.9%] than in those with perforating behaviour [13%)]
[p = 0.045]. Perianal involvement was present only in four pa-
tients [17.4%] with EPER; however, the results were not significant

[p = 0.582] [Tables 3 and 4].

Another significant difference was found in terms of the length
of the resected bowel; the longer the resection needed, the more
likely EPER should occurr [median 30 cm [5-80 cm] in patients
with endoscopic recurrence versus 25 ¢cm [6-70 cm] in patients with
endoscopic remission; p = 0.019]. On average, patients with EPER

required a 7 cm longer resection. With reference to the surgical
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Table 2. Assessment of EPER using Rutgeerts score [Ri] 6 months
after ICR.

Endoscopic recurrence Ri score n %
Negative Ri0O 39 36.4
Ri1 45 42.1
84 78.5
Positive Ri2 14 13.1
Ri2-3 3 2.8
Ri3 4 37
Ri4 2 1.9
23 21.5

EPER, early postoperative endoscopic recurrence; ICR, ileocaecal resection.

approach, 66 of 107 [61.7%] procedures were open surgeries and
41 [38.3%] were performed laparoscopically. Of 43 surgeries that
were initially started laparoscopically, two had to be converted
to open approach [the conversion rate was 4.6%]. Postoperative
complications showed no statistical influence on EPER [p = 0.333]
[Table 3].

Furthermore, out of 107 specimens, 36 specimens were positive
for granulomas [33.6%]. In the group with positive resection mar-
gins [7 = 17], 10 specimens [58.8%] had granulomas. Moreover,
a significant correlation between the presence of granulomas and
EPER was found [60.9% versus 26.2%; p = 0.003] [Tables 1 and 3|.
Regarding preoperative therapy, the use of antibiotics at <12 weeks
before the surgery decreased EPER by up to 66% [OR 0.34, 95% CI
0.11-0.99; p = 0.048] [Tables 3 and 4].

According to the multivariate analysis results, positive resection
margins have the greatest influence on EPER [OR 26.46, 95% CI
6.42-109.06; p < 0.001]. A statistically significant effect of disease
duration [OR 1.20, 95% CI 1.02-1.41; p = 0.031] and stenosing
disease behaviour [OR 0.08, 95% CI 0.01-0.87; p = 0.038] was also
found [Table 5]. The groups were comparable in the other analysed
variables [demographic characteristics, other surgical characteristics,
and preoperative therapy, with the exception of use of antibiotics
and family history of IBD].

4. Discussion

Disease recurrence after surgical resection in CD has been studied
since the end of the 20th century.” The incidence of postoperative
recurrence differs considerably in the literature and ranges from
10% to 90%, depending on the used definition of recurrence [i.e.
clinical, endoscopic, radiological, or surgical recurrence], study de-
signs, and postoperative therapy.>*'*'5 In our cohort, we have inves-
tigated EPER in patients without any postoperative therapy. EPER
occurred in 21.5% of patients in our study.

It has been proven that endoscopic recurrence both precedes and
predicts clinical relapse.’* Currently, postoperative ileocolonoscopy
within the first year following surgery is recommended.** We per-
formed ileocolonoscopies 6 months after ICR, and the findings were
assessed according to Rutgeert’s score.

A diagnosis of EPER seems to be crucial for further postoperative
management to prevent any flare-up of the disease.'® According
to the current guidelines, the risk factors used as predictors of
postoperative recurrence include smoking, previous intestinal sur-
gery, absence of prophylactic treatment, penetrating disease at index
surgery, perianal location, granulomas in the resection specimen,
and myenteric plexitis.* Smoking appears to be the only consistently

100% 95.2%
90%
80%
70% m Negative resection
60% 56.5% margins
50% 43.5%
40%
30%
20%
10% 4.8%

0% I
Endoscopic
remission

m Positive resection
margins

Endoscopic
recurrence

Figure 1. Influence of histologically inflamed resection margins on
endoscopic recurrence.

reported risk factor that increases the risk of postoperative recur-
rence by 2.5-fold.*'*'” In our study, we have also confirmed that
smoking is a risk factor [among non-smoking patients, 52.4%
had endoscopic remission and 21.7% had endoscopic recurrence;
p = 0.028]. Nevertheless, a clear identification of patients at a
higher risk of EPER, who would benefit from more aggressive and
financially demanding therapy, remains a clinical challenge, as no
standard for postoperative treatment exists."* 1

The primary aim of our study was to identify whether thistological
inflammation at the resection margins after ICR could be considered
a significant risk factor for EPER. In the literature, data concerning
this assumption are inconsistent.* The relevant studies, mainly
published in the late 1990s, reported no relationship between the
microscopic involvement of the resection margins and postoperative
recurrence.'**! However, the frequently cited study of Fazio et al.,**
who conducted a randomised controlled trial of 152 patients, showed
that microscopic CD at the resection margins is correlated with
surgical recurrence in the long-term follow-up [up to 96 months].
The types of operation in their study population included not only
primary ileocolic resection [49%] but also secondary resection of
ilcocolic anastomosis [46 %], as well as other types. The patients did
not receive any postoperative immunoprophylaxis.”” In our cohort,
we have specifically assessed endoscopic recurrence after 6 months
only in patients who had primary ICR. Consistent with the study of
Fazio et al., our patients did not receive any postoperative therapy
before ileocolonoscopy. Furthermore, recent studies have confirmed
that histological inflammation at the resection margin is associated
with a higher risk of postoperative recurrence."®” The retrospective
study of Bobanga et al., including 142 patients, investigated the dif-
ferent aspects of postoperative recurrence after ileocaccal resection
between adolescents and adults; multivariate analysis showed that
positive resection margins are predictive of endoscopic recurrence in
the adult group [p = 0.007]." Concerning the histological assessment
of the resection margins, we have always evaluated both the ileal and
the colonic margins. On the other hand, previous studies have either
assessed only the proximal margin or the margins have not been fur-
ther specified."*"” Disease duration as a risk factor is not uniformly
accepted.™™” However, our results imply that the longer the disease
duration, the higher the risk of EPER. The longer duration could
be explained by the more conservative therapeutic approach at our
hospital, which would in turn lead to more complicated cases with a
higher EPER incidence.

In relation to the length of the resected bowel, current data
are also equivocal. Our results showed that the patients with
EPER needed, on average, a 7 c¢m longer resection, which could
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Table 3. Influence of the variables on EPER. Results expressed as median [minimum-maximum] or frequency [percent].

Characteristics Normal endoscopy Endoscopic p-value
|n = 84] recurrence [n = 23]
Age at diagnosis | Years| Median [min — max]| 0.660
25 [8-75] 28 [8-62]
Time from diagnosis to ICR [Years) Median [min — max| 0.006
3(0-18] 8 [0-14]
Gender Male 39 [46.4%)] 9[39.1%] 0.638
Female 45 [53.6%] 14 [60.9% |
Montreal classification
A [age] Al [<16 years] 10 [11.9%] 3[13.0%)] 0.817
A2 [17-40 years| 59170.2%) 15 [65.2%]
A3 [>40 years] 15 [17.9%] 5(21.7%]
L. [location] L1 [ileum] 58 [69.0%) 16 [69.6%] 0.649
L1 + L4 [ileum + upper Gl] 1[1.2%)] 11(4.3%)]
L3 [ileum + colon] 22 [26.2%)] 6[26.1%]
1.3 + L4 [ileum + colon + upper GI] 31[3.6%] 01[0.0%]
B [behaviour] B1 [inflammatory] 10 [11.9%] 3[13.0%] 0.045
B2 [stenosing] 41 [48.8%] 17 [73,9%]
B3 [perforating] 33[39.3%] 3[13.0%]
Perianal disease No 63 [75.0%] 19 [82.6%] 0.582
Yes 21 [25.0%] 4[17.4%)
Tleocaecal resection
Surgical approach Open 531[63.1%] 13 [56.5%] 0.631
Laparoscopic 31 [36.9%] 10 [43.5%)]
Length of resected bowel [cm] 25 [6=70] 30 [5-80] 0.019
Anastomosis Side to side 74 [88.1%)] 17 [73.9%] 0.106
End to end 10 [11.9%)] 6[26.1%]
Postoperative complications No 55165,5%]| 16 [69.6%| 0.807
Yes 29 [34.5%) 7 [30.4%]
Clavien - Dindo classification of 1 9 [10.7%] 3[13.0%] 0.333
postoperative complications [grade| 2 4 14.8%)] 3[13.0%]
3a 2 [2.4%] 01[0.0%]
3b 14 [16.7%] 1[4.3%)]
4 010.0%] 00.0%]
5 010.0%] 010.0%]
Histological results
Inflammation at resection margins Negative 80 [95.2%] 10 [43.5%)] <0.001
Positive 414.8%] 13 [56.5%]
Ileal negative, colonic negative 80 [95.2%] 10 [43.5%)]
Ileal positive, colonic negative 313.6%] 5121.7%] <0.001
Ileal negative, colonic positive 1[1.2%] 3[13.0%]
Ileal positive, colonic positive 0[0.0%] 5[21.7%]
Presence of granulomas Negative 62 [73.8%] 9139.1%] 0.003
Positive 22 [26.2%] 14 [60.9%]
Preoperative therapy
Medication <12 weeks before ICR Antibiotics 38 [45.2%] 5121.7%] 0.055
5-ASA 45153.6%) 13 [56.5%] 0.818
Local GCS 19 [22.6%] 7 [30.4%] 0.425
Systemic GCS 20 [23.8%] 3[13.0%)] 0.392
AZA 23 [27.4%) 8 [34.8%] 0.604
MTX 0[0.0%] 01[0.0%] -
Biologic treatment 11 [13.1%] 2 [8.7%] 0.730
Smoking Non-smoker 44 [52.4%]| 5[21.7%] 0.028
Ex-smoker 18 [21.4%] 8 [34.8%]
Smoker 22 [26.2%] 10 [43.5%]
Family history of IBD No 73 [86.9%] 21 [91.3%] 0.730
Yes 11[13.1%] 2 [8.7%]

EPER, carly postoperative endoscopic recurrence; ICR, ilcocaccal resection; G, gastrointestinal tract; 5-ASA, S-aminosalicylates; GCS, glucocorticoids;
AZA, azathioprine; MTX, methotrexate; IBD, inflammatory bowel disease.

be attributed to disease severity. Nonetheless, several studies re- [surgical approach, type of anastomosis, postoperative complica-
ported that the length of the resected bowel does not significantly tions| did not show any significant effect on EPER. The guidelines
affect EPER.'** Moreover, other variables associated with surgery state that perforating disease is an independent risk factor [level 2
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Table 4. Associations between endoscopic recurrence of CD and categorical variables [standard logistic regression models, n = 107].

Characteristics n OR [95% Cl] p-value
Inflammation of resection margins Negative 90 1.00 [-] -
Positive 17 26.00 [7.09-95.33] <0.001
Age at diagnosis Increase of 10 years 107 1.09 [0.78-1.54] 0.618
Disease duration Increase of 1 year 107 1.14 [1.03-1.26] 0.015
Montreal classification
A [age] Al [<16 years] 13 1.00 [-] -
A2 [17-40 years] 74 0.85 [0.21-3.47] 0.818
A3 [>40 years) 20 1.11 [0.22-5.73] 0.900
B [behaviour] B1 [inflammatory] 13 1.00 [-] -
B2 [stenosing] 58 1.38 [0.34-5.65] 0.653
B3 [perforating] 36 0.30 [0.05-1.74] 0.181
Perianal disease No 82 1.00 [-] -
Yes 25 0.63 [0.19-2.07] 0.448
Preoperative therapy
Medication <12 weeksbefore ICR Antibiotics 43 0.34 [0.11-0.99] 0.048
S5-ASA 58 1.13 [0.45-2.85] 0.801
Local GCS 26 1.50 [0.54-4.17] 0.441
Systemic GCS 23 0.48 [0.13-1.79] 0.273
AZA 1.41 [0.53-3.78] 0.489
Biologic therapy 13 0.63 [0.13-3.08] 0.570

CD, Crohn’s disease; ICR, ileocaecal resection; 5-ASA, S-aminosalicylates; GCS, glucocorticoids; AZA, azathioprine; MTX, methotrexate; OR, odds ratio;

ClI, confidence interval.

Table 5. Multidimensional logistic regression model [n = 107] of the relationship between selected variables and recurrence of Crohn's

disease.
Characteristics n OR [95% CI| p-value
Inflammation at resection margins Negative 90 1.00 [] -
Positive 17 26.46 [6.42-109.06] <0.001
Disease duration Increase of 1 year 107 1.20 [1.02-1.41] 0.031
Montreal classification
A [age] Al [<16 years] 13 1.00 [-] -
A2 [17-40 years] 74 3.24[0.31-33.52] 0.323
A3 [>40 years] 20 5.16 [0.35-76.62] 0.233
B [behaviour] B1 [inflammatory] 13 1.00 [-] -
B2 [stenosing] 58 0.66 [0.12-3.65] 0.629
B3 [perforating| 36 0.08 [0.01-0.87] 0.038
Perianal disease No 82 1.00 [-] -
Yes 25 1.15[0.23-5.69] 0.863
Preoperative therapy
Medication <12 weeks before ICR Antibiotics 43 0.45 [0.12-1.71] 0.242
5-ASA 58 1.11[0.28-4.43] 0.885
Local GCS 26 1.43[0.33-6.25] 0.635
Systemic GCS 23 0.68 [0.13-3.54] 0.652
AZA 31 1.66 [0.46-5.92] 0.436
Biologic therapy 13 1.54[0.22-10.80] 0.664

ICR, ileocaccal resection; 5-ASA, S-aminosalicylates; GCS, glucocorticoids; AZA, azathioprine; MTX, methotrexate; OR, odds ratio; CI, confidence interval.

evidence].” However, conflicting data with regard to the early re-
currence of perforating disease exist based on the meta-analysis by
Similils et al.** Similarly, our data showed that the number of pa-
tients who developed EPER was fewer among those with a perfor-
ating behaviour of the disease than in those with a stenosing disease
[p =0.045].

Perianal disease is also a risk factor according to the guide-
lines;® nevertheless, the cited studies in the guidelines included
patients who had different types of surgeries [not only ICR],
presumably because of a more extensive type of the disease.
Moreover, patient follow-up after surgery for perianal disease is

much longer [up to years|, which could be attributed to a cumu-
lative frequency of perianal disease.* This could explain why our
data did not confirm perianal disease as a risk factor for EPER
[p = 0.582] as our cohort included only EPER assessed 6 months
after the ICR.

The current guidelines also reported on histological features,
such as presence of granulomas and myenteric plexitis, as risk
factors for EPER.® In our study, we have confirmed that granu-
lomas in the specimens are significantly correlated with EPER
[p = 0.003]. Myenteric plexitis has been reported as a risk factor
only recently in the guidelines [level 3 evidence].*** During the
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initiation of our study in 2012, myenteric plexitis was not widely
accepted as a risk factor; thus, this histological sign was not
evaluated by our pathologist. We have included this as a limita-
tion of our study.

As previously mentioned, preoperative therapy with anti-
biotics [e.g. metronidazole] administered <12 weeks before the
surgery decreases the risk of EPER. However, in a multidimen-
sional analysis, the results were not statistically significant and
have to be further verified. In the literature, only the possible
protective cffect of the postoperative antibiotic therapy was
discussed.?*?®

According to the multivariate analysis, positive resection mar-
gins have the greatest influence on EPER. A statistically significant
effect of discase duration and stenosing disease behaviour [as dis-
cussed previously] was also found. However, with regard to the
small number of patients and presentation of characteristics in
our cohort, such a multivariate analysis is quite unstable, which
could be seen, for example, in the 95% CI for OR of the resection
margins.

Our study has some limitations. The group of patients in our
cohort was specifically chosen [patients on prophylactic therapy or
who had different types of surgery were excluded], which could in
turn decrease the generalisability of the study. Moreover, the patients
were followed up 6 months after ICR only, and we have not included
myenteric plexitis as a risk factor in this study.

In conclusion, in our prospective study of 107 patients, we have
shown that microscopic inflammation at the resection margins after
ICR is associated with EPER. Although validation of this finding by
larger studies is needed, our results may contribute to the identifica-
tion of patients with a high risk of EPER, who could benefit from a
more aggressive and targeted postoperative therapy. Consensus on a
clear and definite recommendation remains to be reached, to identify
the best practice for these patients.
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Aims An early postoperative endoscopic recurrence of Crohn’s disease after
ileocaecal resection remains unclear concerning its pathogenesis and risk fac-
tors. In our study, we evaluated the influence of histological inflammation at
the resection margins on endoscopic recurrence.

Methods Patients with CD who underwent ileocaecal resection have been
prospectively followed up in our study. The specimens were histologically ana-
lysed for inflammation at both of the resection margins (ileal and colonic). We
evaluated whether histological results of the resection margins are correlated
with endoscopic recurrence of CD based on colonoscopy 6 months after ileo-
caecal resection.

Results We have included 107 patients in our study. Six months after ileocae-
cal resection, 23 patients (21.5 %) had an endoscopic recurrence of CD. The
histological signs of CD at the resection margins were associated with a higher
endoscopic recurrence (56.5 % versus 4.8 %, p < 0.001).

Conclusions Microscopic inflammation at the resection margins was signifi-
cantly associated with a higher risk of early postoperative endoscopic recur-
rence after an ileocaecal resection for CD.
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Authors Patel R, CamaR’, CandaR’, Besherdas K’

Institute 1 Royal Free London NHS Trust, London, United Kingdom
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Aims Duodenal polyps (DP) are found incidentally during diagnostic upper Gl
endoscopy. The proportion of DPs that are duodenal adenomas and have
malignant potential is not clearly known due to their low incidence. We aimed
to determine the endoscopic-histological correlation for DPs.

Methods Retrospective study at a tertiary London-based hospital Trust. Endo-
scopy software (Unisoft Gl reporting tool) used to identify the last 200 patients
to be diagnosed with a duodenal polyp in reverse chronological order from
December 2018.

Results 200 patients had duodenal polyps diagnosed between February 2016
and December 2018 (median age 70 (IQR 59-77), Female 94 (47%)). The size
of the polyp was not described in 88 patients (44%), the median size in the
remain 112 patients was 6 mm (IQR 4-10). 13 (6.5%) polyps were > 20 mm.
Polyp morphology was described as sessile in 30 (15%), pedunculated in 11
(5.5%) and not described in 159 (79.5%). Pit pattern was described as hyper-
plastic in 6 (3%) and adenomatous in 20 (10%).

Biopsies of the polyp were taken in 189 patients (94.5%) and polypectomy was
performed in 15 (7.5%). Of those resected, polyps were retrieved in 13

$222

(86.7%). Only 7 of 20 polyps thought to be adenomas at endoscopy were con-
firmed on histology (35%).

Conclusions 3 out of 4 patients diagnosed with DPs do not have a description
of the morphology or pit pattern in the report and less than half describe the
size. Less than 10% of DPs undergo polypectomy. One third of patients have
normal duodenal mucosa on histology.

There is significant variability of practice with regards to management of DPs.
Better endoscopic descriptions are required for DPs which may in turn reduce
the number of unnecessary histological samples being taken. Automated duo-
denal polyp characterisation on the endoscopy reporting tool may help in bet-
ter documentation of DPs.
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Aims Percutaneous Endoscopic Gastrostomy(PEG)is an endoscopic procedure
aiming to create a stoma in order to facilitate the delivering of water and nut-
rients to the small intestine when oral feeding is impossible or contraindicated.
The purpose of this study was to assess the effectiveness and safety of PEG for-
mation in our center.

Methods This was a retrospective study on prospectively acquired data
regarding the success and safety of PEG procedures in our center between
January 2015 and December 2018.The study includes patients hospitalized
for various medical conditions or admitted in order to place a PEG to
restore intestinal nutrition. Detailed data from PEG placement were retrie-
ved from the hospital’s electronic recording system.The procedure was
executed by experienced endoscopic staff(endoscopists and nurses)of our
department assisted by specialized medical staff(ICU doctors,nurses,anes-
thesiologists,and surgeons)on a case to case base.The pull-through tech-
nique was used with a PEG diameter of 24Fr.Patients were excluded from
this study when the outcome of the PEG endoscopic procedure was
unknown after 7 days.

Results In total,203 PEGs were placed.145(71.4%)patients were men with
median age 61.7 years and 58 were women(28.6%)with median age
65.3 years.The main reasons for PEG placement were:Neurological and
neurodegenerative diseases(dementia,multiple sclerosis,stroke,motor neu-
ron disease,etc)in 124/203(61.2%)cases;malignant diseases(neck,larynx,ton-
que,brain, hematological diseases,etc)in 34/203(16.7%)cases;head injuries
(road accidents,falls)in  24/203(11.8%)cases;prolonged hospitalization in
Intensive Care Units for various reasons(sepsis,aspiration,cardiac arrest,
central nervous system infections,suicidal attempts,postoperative compli-
cations,burns,etc)in 21/203(10.3%)cases.The rate of successful PEG place-
ment was 92.1%(187/203).Placement of PEG failed in 16 cases:Inability to
locate a suitable insertion spot 12/16(75%)cases,desaturation of the pati-
ent during sedation 3/16(18.75%)cases,and due to a tracheo-esophageal
fistula one(6.25%)patient.One patient died within 2 days after PEG place-
ment.Serious complications occurred in 4 patients within 7 days after
insertion.Aspiration pneumonia 3/203(1.5%)and bleeding 1/203(0.5%)pati-
ent.11/203 patients(5.4%)experienced minor complications:trauma infec-
tion or leak of the stoma[4(2%)and3/203(1.5%)patients],unintentional PEG
removal[3/203(1.5%)]and obstruction[1/203(0.5%)].

Conclusions PEG placement has high success and safety rates when per-
formed with careful patient selection and close collaboration of specialised

personnel.
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Abstract

Purpose Crohn’s disease (CD) belongs to chronic disorders with unpredictable disease course. The aim of this study was to
identify how genetic testing (NOD2/CARDI15) can be used in patients with CD to predict the need for surgical treatment (to
define an aggressive type of disease where the patient can profit from early surgery).

Methods The patients who were tested genetically had undergone a surgery due to CD at the Department of Surgery University
Hospital Brno Bohunice between 2010 and 2016. The control group consisted of patients with CD who had been diagnosed with
CD at least 5 years prior to the testing and had not required any surgical intervention. The second control group was healthy subjects.
Results In total, there were 117 operated patients for CD, 77 patients with CD that had not undergone surgery for CD and 30
healthy subjects. For patients with at least one genetic mutation, the risk of the necessity of surgical treatment of CD is 1.96 times
higher than for patients with no mutation. Patients with two or more mutations were generally operated on at a younger age, in a
shorter time after being diagnosed and each patient had a partial resection of the ileum.

Conclusion The group of operated patients with CD had a significantly higher distribution of at least one genetic mutation as
opposed to the non-operated group. In patients with two or more mutations, the disease course was more aggressive. This group
of patients might profit from the conservative top-down or early surgical therapy.

Keywords Crohn’s disease - Inflammatory bowel disease - Disease course - Genetics - NOD2/CARDIS - Surgery - Intestinal
resection - Czech cohort

Introduction

Crohn’s disease (CD) is a chronic bowel inflammatory disease
with an increasing incidence, affecting mostly patients at an
early age. It is a disease of unknown etiology, unpredictable
development, and in addition most patients need to undergo
surgical treatment of CD during their life [1].
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A possible relation between CD and a mutation of the
NOD2/CARDIS5 gene was first published by Ogura et al. [2]
in 2001. Several independent studies describe three mutations
of this gene in the western (Caucasian) population that are
related to CD (R702W, G908R, and L1007fs, sometimes also
referred as 3020insC). A carrier of a mutant allele
(heterozygote) in the NOD2/CARDI15 gene is 2—4 times more
likely to develop CD and a carrier of two mutant alleles (ho-
mozygote or a mixed heterozygote) is 2040 times more likely
to develop CD [3].

According to the ECCO (European Crohn’s and Colitis
Organisation) guidelines, the general factors of an aggressive
disease course and factors increasing the risk of surgical treat-
ment include the following: cigarette smoking, a stricturing or
penetrating form of the disease, an early necessity to prescribe
corticosteroids in medication, location of the disease in the
ileum, or an early age of the patient at the time of diagnosis [4].

Some studies have proved a connection between the
NOD2/CARDI5 gene mutations and a complicated disease
course [5]. The relation between an aggressive form of CD
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and a NOD2/CARDI1S5 gene mutation is especially noticeable
in cases of patients diagnosed at an early age, dominant ileum
location or a stricturing form of the disease [6, 7].

The aim of the analysis was to find a clinical relation be-
tween the mutations in the NOD2/CARDIS5 gene and the CD
phenotype, relation to the operative and postoperative course
of the disease and try to determine CD patients with a fast-
progressing form of the disease who would profit from an
early surgical solution.

Material and methods

Three groups of patients underwent genetic testing. The main
group consisted of CD patients who had undergone surgical
treatment during 2010-2016 for CD. The first control group
was CD patients who had been diagnosed with CD for at least
5 years and had not undergone any surgical treatment for this
disease. This group consisted of patients with a less aggressive
form of CD, in which we supposed a lower occurrence of
NOD2/CARDI5 gene mutations. The second control group
was healthy individuals without any disease or internal diag-
nosis. All the patients including the control groups were tested
for a genetic mutation in the NOD2/CARDIS gene.

The study was prospective, and the patients were moni-
tored for these basic parameters—age, gender, Montreal clas-
sification of CD, medication, cigarette smoking, number of
previous CD surgeries, history of CD in the family, and ge-
netic analysis of NOD2/CARDIS.

Furthermore, other data related to the operation and post-
operative development were recorded—the time interval be-
tween being diagnosed with CD and surgery, type of surgical
treatment, and the extent of bowel resection, type of anasto-
mosis, operative approach, and postoperative complications.

Results

The group of patients operated for CD included 117 patients;
53 of them were men (45.3%) and 64 women (54.7%). The
most frequent location of the disease was the ileum and the
colon (L3) in 55 of the cases (47.0%), closely followed by the
ileum (L1) in 51 of the cases (43.6%) and colon (L2) in 11
patients (9.4%). Twenty-one (17.9%) of the patients suffered
from an inflammatory type (B1) of the disease, 56 (47.9%)
patients had a stricturing type (B2), and 40 (34.2%) patients
had a penetrating type (B3). The difference in the number of
patients with a stricturing and penetrating type was signifi-
cantly higher than in the group of patients without surgery.
Eighty-three patients (70.9%) underwent surgery for CD for
the first time, 27 patients (23.1%) had already undergone one
CD-related surgery in the past, 3 patients (2.6%) had
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undergone 2 surgeries in the past, and 4 patients (3.4%) even
3 CD-related surgeries.

The first control group consisted of 77 CD patients who
had not required any surgery for this diagnosis during their
life. Female gender prevailed—there were 50 (64.9%) women
as opposed to 27 (35.1%) men. CD duration median was
13 years (9-18 years IQR). In this group, the most frequent
location was the ileum (L1) in 36 patients (46.8%), followed
by the ileum and colon (L3) in 28 patients (36.4%). The least
frequent location was the colon (L2) in 13 of the cases
(16.9%). The prevailing type of the disease was the inflam-
matory form (B1), specifically in 68 patients (88.3%).

The second control group of persons without CD or any other
internal diagnosis who underwent genetic testing consisted of
30 healthy individuals (16 of whom were men and 14 women).

Out of a total of 117 surgical procedures, the most common
one was ileocecal resection (n=72), followed by left
hemicolectomy or rectal resection (n=21), then resection of
anastomosis in 13 patients and right hemicolectomy in 11
patients. The laparoscopic approach was chosen for 28 pa-
tients (24%) and open surgery for 89 patients (64%).
Regarding the construction of anastomosis, the most frequent
one was side-to-side (STS) anastomosis (n =83) in compari-
son with end-to-end (ETE) anastomosis (#=18) and 14 pa-
tients had terminal ileostomy.

Afterwards, a statistical analysis of the high-risk mutations
in the NOD2/CARDI5 gene was performed in all three stud-
ied groups. The distribution according to the number of muta-
tions is shown in Table 1 and the particular alleles of the gene
summarizes Table 2. The associations between a specific num-
ber of mutations and individual characteristics of operated CD
patients can be seen in Table 3. Operated patients with two or
more mutations had their first CD-related surgery performed at
a considerably lower age than patients with one or no muta-
tion. In particular, the median age at the time of their first CD-
related surgery was 24 years, as opposed to 31 or 32 years,
respectively. Another important finding was that patients with
two or more mutations had an operation much earlier after
being diagnosed than patients with one mutation. Operated
CD patients with two or more mutations were therefore gen-
erally operated on at an earlier age and needed surgery earlier
after being diagnosed. Furthermore, in the group of patients
with two or more mutations, each patient had a resection of the
ileum (100%) as opposed to patients with one or no mutation,
which means that this information presents a high specificity.

The relation between a mutation in the gene and the time
interval between diagnosis and the first CD-related surgery
has also been measured. Patients with two or more mutations
underwent surgery earlier in comparison with the patients with
one mutation. The median interval between diagnosis and
surgery was only 1 year compared to 5 years.

Another statistically significant correlation was found re-
garding the form of the disease. Patients with two or more
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Table T Number of mutations in

NOD2/CARDI5 gene No mutations | mutation > 2 mutations 1-3

mutations

Operated CD patients (N=117) 52 (44.4%) 43 (36.8%) 22 (18.8%) 65 (55.5%)
Non-operated CD patients (N =77) 47 (61.1%) 17 (22.1%) 13 (16.8%) 30 (38.9%)
Controls (N=30) 29 (96.7%) 1(3.3%) 0 (0.0%) 1(3.3%)
P! 0.028 0.039 0.849 0.028
P < 0.001 <0.001 0.008 < 0.001
P < 0.001 0.021 0.018 < 0.001

P value of Fisher’s exact test compares relative frequencies of genotypes between operated CD patients and non-
operated CD patients' , operated CD patients and controls”, and non-operated CD patients and controls®

mutations were operated on significantly earlier after being
diagnosed as opposed to patients with one mutation if the
patient had a stricturing or penetrating form of the disease
(B2 and B3 were counted together, 2=10.016).

No relation between the genetic mutation and a higher
number of reoperations for CD (resection of anastomosis in
stenosis, etc.) was found and there was not observed any as-
sociation between the genetic mutation and the extent of in-
testine resection.

There was significantly higher occurrence of mutations in
the operated group than in the group of non-operated CD
patients (55% of the operated patients had a mutation in the
gene, compared with 39% of the non-operated patients with a
mutation in the gene, P=0.028). Patients with a mutation in
the gene are 1.96 times more likely to have another CD-related
surgery compared to patients without a mutation.

Table 2  Distribution of NOD2/CARDIS risk alleles (R702W, G908R
and 3020insC)

R702W G908R 3020insC

Operated CD patients (N=117)

Homozygous wild-type (—/—) 96 (82.1%) 103 (88.0%) 74 (63.2%)

Heterozygous mutation (£) 21 (17.9%) 14 (12.0%) 33 (28.2%)
Homozygous mutation (+/+) 0 (0.0%) 0 (0.0%) 10 (8.5%)
Non-operated CD patients (N=77)

Homozygous wild-type (——) 70(90.9%) 68 (88.3%) 57 (74.0%)
Heterozygous mutation (=) 7 (9.1%) 7 (9.1%) 15 (19.5%)
Homozygous mutation (++) 0 (0.0%) 2 (2.6%) 5(6.5%)
Controls (N =30)

Homozygous wild-type (/) 30 (100.0%) 30 (100.0%) 29 (96.7%)
Heterozygous mutation (+/—) 0 (0.0%) 0 (0.0%) 1 (3.3%)
Homozygous mutation (+/+) 0 (0.0%) 0 (0.0%) 0 (0.0%)
P 0.098 0.205 0.330

P 0.008 0.074 <0.001
P 0.187 0.249 0.027

P value of Fisher’s exact test compares relative frequencies of genotypes
between CD patients with surgery and without surgery' , CD patients with
surgery and controls?, and CD patients without surgery and controls’

Discussion

In 2005, Annese et al. [S] published a study of a group of 316
CD patients which proved that the carriers of at least one
mutant allele in the NOD2/CARDI1S gene had a tendency
toward a more aggressive disease course. These conclusions
correspond to ours, where the number of patients with at least
one mutation was significantly higher in the operated group
compared to the control non-operated group of CD patients
(P=0.028). After a subdivision into individual alleles, the
operated group of CD patients was found to have more muta-
tions in the R702W and 3020insC allele compared to a healthy
population. In the group of non-operated CD patients com-
pared to the healthy group, only the 3020insC allele had a
higher representation. In 2006, Seiderer et al. [8] even de-
scribed that a mutation in this particular allele (3020insC)
significantly increases the risk of intestinal stenosis and resec-
tion in CD patients.

Some studies correlate the NOD2/CARD1S gene mutation
with a greater risk of an earlier intestinal resection after being
diagnosed with CD [7, 9] or a generally greater risk of a CD-
related surgery [8]. A greater risk for CD patients with a mu-
tation of the NOD2/CARDI135 gene is, according to previous
studies, mainly connected to a disease of the ileum, the
stricturing and penetrating form and being diagnosed with
CD at an early age (unfavorable factors causing a more ag-
gressive disease course) [8, 10].

In our group, patients with two or more mutations (homo-
zygotes or mixed heterozygotes) formed a risk group with a
more aggressive disease course. Specifically, patients with
two or more mutations were operated on for CD at a signifi-
cantly lower age and also significantly earlier after being di-
agnosed. We have also demonstrated the relation of an earlier
operation after diagnosis in patients with two or more muta-
tions and a stricturing or penetrating form of the disease.
Another fact that makes this group of patients with two or
more mutations high-risk is that 100% of them had to undergo
a small bowel resection. This corresponds with many studies
that have demonstrated the relationship between the ileum
(L1) and mutations in the NOD2/CARDI5 gene [7, 9, 10].
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Table 3  Associations between mutations in NOD2/CARDI15 and characteristics of operated CD patients
Parameters No mutations I mutation >2 mutations P!
N=52 N=43 N=22
Clinical characteristics
Sex Male 24 (46.2%) 19 (44.2%) 10 (45.5%) 0.999
Female 28 (53.8%) 24 (55.8%) 12 (54.5%)
Age at diagnosis Years 26 (22;37) 26 (22; 32) 22(17;29) 0.061
<17 years 2 (3.8%) 5 (11.6%) 5(22.7%) 0.089
17-40 years 41 (78.8%) 35 (81.4%) 15 (68.2%)
>40 years 9 (17.3%) 3 (7.0%) 2 (9.1%)
Location of disease L1—ileum 27 (51.9%) 17 (39.5%) 7 (31.8%) 0.031
L2—colon 8 (15.4%) 3 (7.0%) 0 (0.0%)
L3—ileum + colon” 17 (32.7%)" 23 (53.5%)™ 15 (68.2%)"
Not L4 51(98.1%) 40 (93.0%) 20 (90.9%) 0.286
L4—upper GIT (concomitant) 1 (1.9%) 3 (7.0%) 2 (9.1%)
Behavior of disease B 1—inflammatory 12 (23.1%) 7 (16.3%) 2(9.1%) 0.638
B2—stricturing 25 (48.1%) 20 (46.5%) 11 (50.0%)
B3—penetrating 15 (28.8%) 16 (37.2%) 9 (40.9%)
Perianal disease No 36 (69.2%) 28 (65.1%) 14 (63.6%) 0.902
Yes 16 (30.8%) 15 (34.9%) 8 (36.4%)
Surgical characteristics
Age at first surgery Years 32 (25:42)* 317,37 24 (20; 34) 0.005
Time from diagnosis to first surgery Years 3(1; 8)® 5(2;9)7 1(1;7)° 0.024
Surgical procedure IC resection 32 (61.5%) 25 (58.1%) 15 (68.2%) 0.093
Right-sided hemicolectomy 4 (7.7%) 4(9.3%) 3(13.6%)
Resection of anastomosis 3 (5.8%) 6 (14.0%) 4 (18.2%)
Resection of left colon or rectum 13 (25.0%) 8 (18.6%) 0 (0.0%)
Ileum resection No 13 (25.0%) 10 (23.3%) 0 (0.0%) 0.016
Yes 39 (75.0%)" 33 (76.7%)" 22 (100.0%)
(cm; if yes) 25 (15; 30) 25 (20; 30) 25 (15;30) 0.977
Anastomosis STS 34 (66.7%) 31 (73.8%) 18 (81.8%) 0.602
ETE 8 (15.7%) 7 (16.7%) 3 (13.6%)
Terminal ileostomy 9 (17.6%) 4 (9.5%) 1 (4.5%)
Surgical approach Open 40 (76.9%) 30 (69.8%) 19 (86.4%) 0379
Laparoscopic 12 (23.1%) 13 (30.2%) 3 (13.6%)
Complications No 34 (65.4%) 30 (69.8%) 13 (59.1%) 0.667
Yes 18 (34.6%) 13 (30.2%) 9 (40.9%)
Continuous variables are described by median (IQR); categorical variables are characterized by absolute and relative frequencies. b Same letters denote

groups of patients which do not significantly differ (post hoc analysis with Bonferroni correction applied)

! P value of Fisher’s exact test for categorical variables or P value of Kruskal-Wallis test for continuous variables

* Significant difference between groups of patients (post hoc analysis with Bonferroni correction applied)

The work of Jiirgens et al. [11] from 2010 also points to pa-
tients with a homozygous mutation of the 3020insC allele as
being at a high risk for stenosis and intestinal resection.
Another important work by Adler et al. [7] from 2011 also
finds out that patients with two mutations are at a higher risk
of an aggressive and complicated course of CD.

In 2009, Maconi et al. [12] did not show any correlation
between the mutation in the gene and higher frequency of
reoperations (stenosis in anastomosis, involvement of another
part of the intestine, etc.). In our analysis, we also did not

) Springer

detect any relation between a mutation in the gene and more
frequent reoperation in CD patients.

Conclusion

An essential finding was that patients with two or more mu-
tations were generally operated on at a younger age and also
earlier after being diagnosed with CD. Moreover, each patient
with two or more mutations had a resection of a part of the
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ileum. This group of patients could therefore be considered as
a group with a more aggressive type of CD and a higher
probability of a resection of the small intestine, and would
benefit from conservative top-down therapy or early surgical
treatment.

In the operated group, there was at least one mutation in the
gene found significantly more often than in the non-operated
group. Patients with a mutation in the NOD2/CARDI15 gene
are at a 1.96 times greater risk of CD-related surgery than
patients without a mutation.
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discontinuation (57 vs. 22%), although this association did not
reach statistical significance (p = 0.08).

Conclusion: The risk of needing reintroduction of anti-TNF therapy
after mucosal healing in IBD is around 50% in $ years, being su-
perior in CD patients. Reintroduction success rate is 76%. In CD,
this risk is higher when the reason for starting anti-TNF was corti-
codependence, and much lower when stricturing/fibrotic pattern pre-
dominates. For UC patients, anti-TNF drugs should not be stopped
if IM therapy cannot be held.
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Increased risk of anastomotic leak in Crohn’s
disease patients unable to complete preoperative
mechanical bowel preparation
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Republic

Background: To assess the risk of postoperative anastomotic leak
in Crohn’s disease patients unable to complete the preoperative
mechanical bowel preparation (MBP): a prospective observa-
tional study from two referral centres in Germany and the Czech
Republic.

Methods: Preoperative MBP was used routinely in all Crohn’s
disease patients undergoing elective ileocolic or colorectal resec-
tions completed by the formation of an anastomosis since 6/2016.
The MBP consisted of 2 L Polyethyleneglycol (PEG) solution
combined with two doses of oral antibiotics Metronidazole and
Paromomycin. The MBP was defined as incomplete when patients
were not able to drink the whole amount of PEG solution due to
side effects or complications. The primary endpoint was occurrence
of anastomotic leak. The secondary endpoint was the incidence of
postoperative intraabdominal septic complications (IASC) which
were defined as an anastomotic leak, intraabdominal abscess or
fistula and peritonitis.

Results: Between 6/2016 and 11/2019, 96 Crohn’s disease
patients underwent elective ileocolic or colorectal resections
after receiving preoperative MBP and oral antibiotics. Twenty-
four (25%) developed complications of MBP, mostly vomiting;
17 patients (18%) were not able to complete MBP. The presence
of extraintestinal disease manifestations (Hazard Ratio 4.8, p =
0.029), preoperative weight loss (HR 5.7, p = 0.019) and female
sex (HR 13.3, p = 0.005) were associated with an increased prob-
ability not to be able to complete MBP. Postoperative anasto-
motic leak occurred in 2 patients (2%). The risk of anastomotic
leak was significantly higher in patients unable to complete MBP
(12%) as compared with patients with complete MBP (0%, p =
0.03). Postoperative IASC occurred in 7 patients (7%). Patient
unable to complete preoperative MBP were at higher risk to de-
velop TIASC; however, the difference was not statistically signifi-
cant (18% vs. 5%, p = 0.10)

Conclusion: The anastomotic leak rate is very low when preopera-
tive mechanical bowel preparation and oral antibiotics have been
used. However, patients not able to complete MBP might be at an
increased risk.
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Validation of the ‘IBD Disk’ in clinical practice

A. FERGUSON*!, N. Ding?, W. Connell?, ]. Williams?, E. Wright?,
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Australia, %St Vincent’s Hospital, Gastroenterology, Melbourne,
Australia

Background: The inflammatory bowel discase (IBD) Disk is a tool
that has been developed from the 1BD Disability Index in order to
objectively measure the degree of disability in patients suffering from
IBD. It provides a visual representation of disability state, thereby
increasing the ease of application in a clinical setting. Currently, it
has not yet been validated in any population. Our primary aim was
to hence validate the IBD Disk in a clinical setting.

Methods: 40 patients were recruited from an outpatient setting in a
tertiary centre in Australia. All patients completed four surveys, the
IBD Disk, the IBD Disability Index (IBD-DI), the Hospital Anxiety
and Depression Score (HADS) and the Shortened IBD Questionnaire
(SIBDQ). Nineteen of these patients then elaborated on their answers
in a semi-structured narrative interview based on the IBD Disk. After
a consultation with a gastroenterologist, the treating doctors were
also asked to fill out an IBD Disk based on their own perceptions of
the participant’s degree of disability. The IBD Disk was assessed for
its internal consistency, construct validity and factor structure. The
qualitative data were analysed and coded using NVIVO and then
associated to IBD Disk scores.

Results: Of the patients recruited 48% were female, 30% had ul-
cerative colitis and 52% were in clinical remission. Average IBD Disk
score was 40.75. Our results suggest the IBD Disk is an internally
consistent tool for clinical use when assessing disability (Cronbach’s
A =0.888). This is supported by statistically significant differences in
IBD Disk scores between patients in clinical remission and patients
with active disease (p = 0.002). There is also a good correlation be-
tween the Patient-Reported IBD Disk scores and the IBD-DI scores
(r = 0.864), Doctor Perceived IBD Disk scores (r = 0.794) and the
HADS Depression score (r = 0.759). IBD Disk scores also nega-
tively correlated with the Shortened IBD Questionnaire (r = -0.864).
Qualitative data also correlate well thematically with IBD Disk scores.
These results suggest an appropriate system for grading disability
status via the IBD Disk is: 0-24 = no disability; 25-49 = mild dis-
ability; 50-74 = moderate disability; and, 75-100 = severe disability.
Conclusion: This study supports the use of the IBD Disk as a reliable
and valid self-reporting tool in clinical situations. There is strong in-
ternal consistency, construct validity, factor structure and qualitative
thematic association. However, more data are needed to further val-
idate the IBD Disk. Most significantly though, the IBD Disk is likely
to become a valuable tool for the practical assessment of disability
in patients with IBD in the near future.

P559

Effect of vedolizumab and ustekinumab on
articular manifestations in patients with
inflammatory bowel disease refractory or
intolerant to anti-TNF therapy: An observational
prospective study

O. Britschu’, A. Meyer?, ].E. Gottenberg?, ].M. Reimund',
B. Caron*!
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Quality of life after bowel resection for Crohn’s disease
—first results
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Summary

Introduction: Crohn’s disease (CD) highly affects a patient’s quality of life. The aim of the study was to find out the impact of surgery on the quality
of life (QoL) in CD patients and factors affecting their postoperative QoL.

Methods: 90 patients with CD who underwent surgery (bowel resection) filled out an EORTC QLQ-CR29 questionnaire preoperatively and again

after the surgical procedure.

Results: 77% of the patients experienced a positive change (p<0.001), 22% negative and 11% no change.
Conclusion: In this cohort, we proved that surgical treatment improves the overall QoL in patients with CD. To determine factors which affect post-

operative Qol, more patients need to be enrolled in future studies.

Key words: Crohn’s disease — quality of life — surgery — bowel resection — Czech cohort

Souhrn:

Kvalita zivota u pacientd s Crohnovou chorobou po stievni resekci - prvni vysledky
L. Kunovsky, Z. Kala, L. Mitas, J. Dolina, V. Can, L. Kuéerova, V. Jadczakova, |. Penka

Uvod: Crohnova choroba zna¢né ovliviiuje kvalitu Zivota u pacientt trpicich touto chorobou. Cilem nasi studie bylo Zjistit, jaky vliv mé chirurgické
fedeni na kvalitu Zivota u pacientti s Crohnovou chorobou a ur¢it faktory, které pooperacni kvalitu zivota ovliviuji.
Metody: 90 pacientii s Crohnovou chorobou, ktefi na nasem pracovisti podstoupili resekci stfeva, vyplnili v pfedoperac¢nim a pooperacnim obdobi

dotaznik kvality Zivota EORTC QLQ-CR29.

Vysledky: U 77 % pacientt bylo zjisténo zlepseni kvality Zivota (p<0.001), u 22 % pacientl zhorSeni a u 11 % pacient( nebyla zjisténa zména.
Zdvér:V nasem souboru operovanych pacientl s Crohnovou chorobou jsme prokazali, Zze chirurgicka lé¢ba zvysuje jejich celkovou kvalitu Zivota.
K uréeni faktord, které ovliviiuji poopera¢ni kvalitu Zivota, je zapotiebi soubor s vétsim poctem pacientl.

Kli¢ovd slova: Crohnova choroba - kvalita Zivota — chirurgie — resekce stieva - ¢eska kohorta

Rozhl Chir 2016;95:444-448

INTRODUCTION

Being a chronic disorder, Crohn’s disease (CD) high-
ly affects the quality of life (QoL) of patients suffering
from this disease and is characterized by periods of re-
mission and disease relapses.

Some of the symptoms that may alter QoL include
abdominal pain, frequent stool, bowel obstruction,
weight loss, malnutrition and extraintestinal manifes-
tations.

Population-based studies showed that patients with
inflammatory bowel disease (IBD) have significant im-
pairment of QoL compared to the general healthy pop-
ulation [1,2]. Studies proved that QoL in IBD individuals
responds to disease activity and it seems that remis-
sion has the strongest impact that contributes to the
improvement of their QoL [2-4].

Manifestation of CD occurs most often at a young-
er age [5-7]. The incidence shows a current increase
[8-11], the highest number of patients being in North
America, Australia and Western Europe [8-13].

Despite all the possibilities of conservative therapy,
approximately 80% of patients with CD have to under-
go a surgical procedure during their lives [14-18]. The
aim of the study was to compare the QoL before and
after surgical treatment of CD in a Czech cohort.

METHODS
During the years 2010-2014, patients with CD con-
secutively filled out a questionnaire preoperatively and

again after a surgical procedure (bowel resection) re-
lated to CD.

Rozhledy v chirurgii 2016, roc. 95, ¢. 12
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The patients with perianal CD that were indicated for
surgery due to perianal disease were excluded from the
study (abscess, fistula, etc.). Patients that were indicat-
ed for intestinal resection filled out the questionnaire
in the 6 week period prior to the operation. The same
questionnaire was filled out 2 months after the surgical
procedure. The period of 2 months after the operation
was set as a sufficient time for healing and reconvales-
cence, and conversely a short time for CD recurrent ac-
tivity after surgery.

Questionnaire

A routinely used questionnaire for assessing QoL in
IBD patients is IBDQ-32 [19]. For a better evaluation of
QoL related to surgery, we decided to use QLQ-CR 29,
a module for colorectal disorders, which can better re-
flect the postoperative outcome.

The European Organisation for Research and Treat-
ment of Cancer (EORTC) has a working group on QoL
and has created a combined system for QoL assessment
using a generic core (EORTC QLQ-C30) [20] and a sup-
plementary module for a specific disease. QoL was eval-
uated using validated questionnaire module QLQ-CR
29 developed by EORTC [21,22]. Purely oncologically
focused questions were excluded and the questionnaire
was modified and validated in cooperation with a stat-
istician. The content validity of the questionnaire was
discussed with gastroenterologists who specialize in CD
at the University Hospital Brno and a psychometrician.

The questionnaire included questions about abdom-
inal pain and discomfort, urinary and sexual functions,
stool, quality of defecation, physical functioning and
body image. Questions about stool were focused on
frequency, admixture of blood or mucus in the stool.
In the quality of defecation, parameters such as flatu-
lence, faecal incontinence and perianal skin discomfort
were measured.

Patients rated all items of the EORTC QLQ-CR29 ques-
tionnaire on a 7-point scale which was linearly trans-
formed to give a score ranging from 0 to 100 according
to the formula suggested by developers. In doing so,
a high score indicated a high (“worse”) level of sympto-
mology (or problems), and thus a lower level of quality
of life, and vice versa. The score for overall QoL was cal-
culated as a summated scale by averaging items com-
promising it.

Statistics

A total of 90 patients was subjected to the analysis.
Due to the ordinal nature of the data and non-Gauss-
ian distributions, the level and variation of quality of
life components was presented as median and inter-
quartile range and nonparametric analysis was used
to examine the effects in the sample. Specifically, Wil-
coxon signed-rank test was performed to assess the
difference between preoperative and postoperative
components of the quality of life. The Mann-Whitney
U test or Kruskal-Wallis one-way ANOVA for k samples
was used to assess the association between the overall
Qol and selected demographic and clinical character-
istics. To treat the effect of multiple comparisons, the

Rozhledy v chirurgii 2016, roc. 95, €. 12

Bonferroni correction or multivariate canonical analy-
sis was applied. In doing so, if not specified otherwise,
the p <0.05 was considered statistically significant for
all analyses.

RESULTS

We recruited 90 patients with CD who underwent in-
testinal resection. Basic characteristics of the patients
can be seen in Tab. 1. In our group, we had 51 females
and 39 males, the mean age at the time of the surgi-
cal procedure was 33.5+10.7 years. 49 patients (54.4%)
were smokers and 33 patients (36.7%) had at least one
previous abdominal surgical procedure.

In 25 cases, the laparoscopic approach (27.8%) was
chosen, in 65 cases the surgery was done by open ap-
proach (72.2%). The spectrum of all surgical procedures
is mentioned in Tab. 2. The most frequent procedure
was ileocecal resection in 61 patients (67.8%). The 30-
day postoperative complications were also recorded.
The most frequent complications were surgical site
infections or wound hematoma in 17 patients (18.9%).
Severe complications such as anastomotic leakage
were reported in 3 patients (3.3%), bowel obstruction
in 3 patients (3.3%), intraabdominal abscess in 5 pa-
tients (5.6%) and postoperative bleeding in 2 patients

Tab. 1: Basic characteristics of patients

n=90 (%)
<17 0 (0%)
17-40 65 (72%)
>40 25 (28%)

EN
Male 39 (43%)
Female 51 (57%)
Cigarette smoking

Yes 49 (54%)
No 41 (46%)
No medication 10 (11%)
Biological treatment 12 (13%)
1-3 types of medication* 68 (76%)
5-aminosalycilates** )
steroids** 37
immune suppressors** 26
L1 53 (59%)
L2 8 (9%)
L3 29 (32%)

* 5-aminosalycilates, steroids, immune suppressors or combination
** counted independently
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Tab. 2: Summary of surgical procedures

Type of surgical procedure | Number of cases (n=90)

lleocecal resection 61
Right side hemicolectomy 8
Resection of anastomosis 1

Subtotal colectomy
Left side hemicolectomy
Proctectomy 2

(2.2%). Other complications can be seen in Tab. 3. The
assessment of the surgical approach and complications
as postoperative QoL predictors are listed in Tab. 4.

At the time of surgery, most of the patients were
on 5-aminosalicylates, steroids, immune suppressors
or any combination of these medications. 12 patients
were treated by biological therapy and 10 were not us-
ing any pharmacotherapy for CD. The location of the
disease was classified by the Montreal classification
[23] (L1 in 53 patients, L2 in 8 and L3 in 29). The evalua-
tion of pharmacotherapy and location of the disease as

Tab. 4: Analysis of factors affecting overall postoperative QoL

Variable | _Group1(n) | Median (QR) | Group2(n) | _Median(QR) | p-value® | p-value™ |
Age

<40 (65) 17.1(10.9-27.2)

Sex Female (51) 21.5(13.9-33.8)
Smoking Yes (49) 19.4(10.9-27.2)
Complications Yes (32) 21.1 (12.7-32.1)
Former operations None (57) 16.9 (10.6-25)

Surgical approach  Laparoscopic (25)  21.5(12.0-26.7)

*Mann-Whitney U test (significant p-value <0.05)
** Canonical analysis (significant p-value <0.05)
IQR: Inter-quartile-range; QoL: Quality of life

Tab. 3: Summary of complications within 30 days

Type of complication Number of cases (n=90)

Wound infections

or hematoma 7

Ileus/bowel obstruction/
paralysis

w

Intraabdominal abscess
Anastomotic leakage
Postoperative bleeding
Uroinfection
Bronchopneumonia
Pneumothorax

Fever of unknown origin
other

w N = N W N W W,

postoperative QoL predictors are mentioned in Tab. 5.
In our first results, we proved that the short-term QoL
measured 2 months after surgery improved. The post-
operative overall QoL improved statistically significant-

>40 (25) 18.4(12.4-24.9) 0.934
Male (39) 14.8 (8.3-21.0) 0.001 0.00027

No (41) 16.2 (12.04-26.6) 0.783

No (58) 16.0 (10.9-25) 0.129

at least 1 (33) 18.3(13.2-29.9) 0.373

Open (65) 16.9 (11.3-27.2) 0.505

Tab. 5: Analysis of factors affecting overall postoperative QoL

variable | _n_]  Median(QR) | _p-value' |
90

Pharmacotherapy

No medication
1-3 types of medication**
Biological treatment

Location of disease

L1
L2
L3

IC resection***

Resection of anastomosis

Resection of left colon or rectum

10
68
12
90
53
8
29
90
69
1
10

0.171
14.6 (8.6-27.2)

16.9(11.3-25.8)
243 (17.3-32.5)
0.674
19.2(10.2-26.9)
21.2(13.0-36.8)
16.9 (12.7-24.8)
0.336

16.9 (11.3-26.6)
17.1(12.0-29.2)
24.3(15.3-42.6)

*Kruskal-Wallis one-way ANOVA for k samples (significant p-value <0.017, Bonferroni p-value threshold)
** 5-aminosalycilates, steroids, immune suppressors or combination
***Right side hemicolectomy was evaluated together with IC resection

Rozhledy v chirurgii 2016, ro¢. 95, ¢. 12
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Tab. 6: Preoperative and postoperative changes of QoL in patients after bowel resection for Crohn’s disease

| | | ereoperative | Postoperative | Changeof QoL in patientsn (%) | p-valuet |

Variable | n | Median | QR _[Median| QR |+ | | Nochange | ___

Abdomen pain and

dliscon fort 90 333 16.6—50 83
Questions about stool 90 27.8 11.1-444 16.7
Urinary functions 90 0 0-6.9 0

Ez’éi‘;ra\:;;zcm"ing and o 389 222778 278
Sexual functions 85 41.7 16.7-66.7 25

Quality of defecation 68 29.2 9.4-45.8 16.7
overall QoL 90 304 18.8-44.5 177

0-16.7 75 (83%) 6 (7%) 9 (10%) <0.001
153-33.3 51(57%) 25 (28%) 14 (15%) <0.003

0-5.6 17 (19%) 13 (14%) 60 (67%) <0.144
11.1-50.0 53 (59%) 27 (30%) 10 (11%) <0.001
83-438  47(55%) 10(12%) 28 (33%) <0.001
42-333 43(63%) 9(13%) 16 (24%) <0.001
11.3-269 69 (77%) 20 (22%) 1(11%) <0.001

*Wilcoxon signed-rank test (significant p-value <0.008, Bonferroni p-value threshold)

IQR: Inter-quartile-range; QoL: Quality of life

ly (77% patients experienced a positive change, 22%
negative and 11% no change), further improvement of
QoL comprised a reduction of abdominal pain and dis-
comfort, reduced frequency of stool, etc. Except for uri-
nary functions, where there was no impact of surgery
on Qol, all variables were evaluated with a significant
postoperative improvement of QoL. All data are sum-
marized in Tab. 6.

DISCUSSION

Even though there is a possibility of biological
treatment, the majority of patients with CD still has
to undergo a surgical procedure during their life-
time. In our group of patients, we proved that sur-
gical treatment improves the QoL in the short-term
period after surgery. Except for urinary functions, the
QoL was assessed as significantly better postopera-
tively in all the observed parameters. In 2003, Del-
aney et al. [24], also published evidence of improve-
ment of QoL measured 30 days after surgery for CD.
However, the duration of this level of quality of life is
still uncertain, as the clinical recurrence after surgery
is about 55-65% in 5 years [14,17,25].

In our analysis, male gender was evaluated as a sta-
tistically significant factor of postoperative improve-
ment of QoL (p=0.00027). Tabibian et al. [26] pub-
lished an article in 2015 about predictors of impaired
QoL in patients with inflammatory bowel disease. In
his work, female gender was described as a statisti-
cally significant predictor of lower QoL among CD
patients. Casellas et al. [4] obtained similar results
where bowel symptoms were perceived as worse by
women patients suffering from CD, although in oth-
er domains gender was not crucial for QoL.

Some variables from our analysis indicated pre-
dictive value of postoperative Qol, but they did
not reach statistically significant values (e.g. com-
plications, pharmacotherapy). Complications within
30 days after surgery are associated with impaired
QoL as published by Delaney et al. [24]. In our study,

Rozhledy v chirurgii 2016, ro¢. 95, ¢. 12

patients with postoperative complications also had
reduced Qol, but the results were not statistical-
ly significant (p=0.129). Concerning the impact of
pharmacotherapy on postoperative Qol, it was most
enhanced in patients without medication. Patients
on biological treatment had the lowest QoL. Howev-
er, the factor of pharmacotherapy was not at a statis-
tically significant level (p=0.171).

Other factors in the analysis were not statistically
significant or could be misleading due to the total
number of patients (e.g. surgery approach, surgical
procedure). In previous studies, when laparoscop-
ic approach was compared to open surgery, it was
associated with a shortened hospital stay and bet-
ter effects on body image and cosmetic results, al-
though the overall improvement in QoL was not
observed [27]. In our analysis, the laparoscopic ap-
proach also did not enhance overall postoperative
QoL (p=0.505).

In this article, we publish our first results of the
study analysing QoL after bowel resection in patients
with CD. For more significant results of factors af-
fecting postoperative Qol, more patients should be
enrolled. A control group of a healthy cohort could
also be established to reveal the differences in QoL
(as presented in table 6) between a healthy cohort
and patients with CD after surgery. Another control
group of patients with CD who do not need surgery
yet could be used for comparison as well.

CONCLUSION

In this cohort, we proved that surgical treatment
(bowel resection) improves the overall QoL in patients
with CD. However, to determine factors which affect
postoperative QoL, more patients need to be enrolled
in future studies.

Abbreviations:
CD - Crohn’s disease
QoL - quality of life
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IBD - inflammatory bowel disease

IBDQ-32 - Inflammatory bowel disease questionnaire-32
EORTC - The European Organisation for Research and
Treatment of Cancer

QLQ-CR 29 - Quality of life questionnaire-colorectal 29
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Summary

Introduction: Crohn’s disease (CD) belongs to chronic diseases that highly affect the patient’s quality of life (QoL).
The effect of the disease and impairment of QoL in CD patients is already known. The aim was to assess how surgi-
cal treatment influences the patients’ QoL and determine factors that can affect postoperative QoL. Methods and
patients: We compared the QoL before and after surgery in patients who had undergone a bowel resection at our
department due to CD between 2010-2016. The patients filled in a standardized QLQ-CR29 questionnaire to assess
Qol in the preoperative period and the postoperative period after a 2-month interval. The control groups were
CD patients who had not undergone surgical treatment (bowel resection) and a healthy cohort. In the QoL evalu-
ation, 132 patients with CD who had undergone surgery (bowel resection), 83 patients with CD without an opera-
tion and 104 healthy subjects were enrolled. Results: 104 of the operated patients experienced a postoperative im-
provement of the overall QoL (78.8 %), 2 patients did not register any changes in QoL (1.5 %) and 26 patients (19.7 %)
experienced a worsening of their postoperative QoL. The results were statistically significant (p < 0.001). Conclu-
sion: We detected a significant improvement of the overall QoL after surgical resection in CD patients (measured
2 months after surgery). Gender was identified as the only statistically relevant factor with influence on postoper-
ative QoL.

Key words: bowel resection — Crohn’s disease — Czech cohort - inflammatory bowel disease - quality of life — sur-
gical treatment

Vliv chirurgickeé lécby na kvalitu Zivota u pacientii s Crohnovou
chorobou: finalni vysledky ceské kohorty

Souhrn

Uvod: Crohnova nemoc (Crohn’s disease — CD) patfi mezi chronické onemocnéni, které zna¢né ovliviuje kvalitu
Zivota (quality of life — QoL) u téchto pacientl. Cilem studie bylo stanovit, jaky vliv mé chirurgicka lé¢ba na kva-
litu Zivota (quality of life — QoL) u pacientt s CD a urcit faktory, které ovliviuji pooperaéni QoL. Metody a pacienti:
Porovnéavéna byla QoL pred operaci a v poopera¢nim obdobi u pacientd, ktefi podstoupili na Chirurgické klinice
stfevni resekci z indikace CD v letech 2010-2016. Pacienti vyplnili standardizovany dotaznik k méfeni QoL QLQ-
CR29 v ptedoperaénim obdobi a po operaci s odstupem 2 mésict. Kontrolni skupiny predstavovali pacienti s CD,
ktefi nepodstoupili chirurgickou lécbu (resekci streva) a zcela zdrava kohorta osob. Do studie bylo celkem zahrnuto
132 operovanych pacientl pro CD (resekce streva), 83 pacientl s CD bez operace a 104 zdravych jedinch. Vysledky:
Pooperacni zlepseni QoL bylo zjisténo celkem u 104 operovanych pacient(l (78,8 %), u 2 pacientl nebyla zazname-
nana zadna zména v QoL (1,5 %) a u 26 pacientt (19,7 %) bylo zjisténo zhorseni pooperacni QoL. Vysledky byly sta-
tisticky signifikantné vyznamné (p < 0,001). Zavér: Prokazali jsme signifikantni zlepseni celkové QoL po stievni re-
sekci u pacientl s CD v méfeném intervalu 2 mésice od operace. Pohlavi bylo vyhodnoceno jako jediny statisticky
vyznamny faktor ovliviujici pooperacéni QoL

Klicova slova: Crohnova choroba - ceskd kohorta - chirurgicka lé¢ba - idiopatické strevni zanéty — kvalita Zivota -

resekce stieva
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Introduction

Crohn’s disease (CD) is a chronic, relapsing inflamma-
tory disease of gastrointestinal tract which highly af-
fects the quality of life (QoL). Health-related QoL is im-
paired in inflammatory bowel disease (IBD) patients,
mostly due to chronicity, unpredictable disease course,
young age onset, etc [1-4]. IBD patients may suffer from
stressors such as abdominal discomfort, rectal bleed-
ing, diarrhea, fecal urgency, weight loss, extraintestinal
manifestations and a need for long-term medical ther-
apy [2]. Therefore there has been a poorer QoL in IBD
patients assessed compared with a healthy population
[1,2,5-9].

Previous studies showed that the disease activity and
remission of the disease have the strongest impact on
Qol in IBD patients [10-12]. Even with modern biolog-
ical therapy possibilities, most CD patients have to un-
dergo surgery during their lives (about 80 % of CD pa-
tients) [13-18]. The main aim of this study was to find
out the impact of surgical therapy in CD patients. We
follow up on our previous article published in 2016 with
the first results of QoL and bring the final data [19].

Methods

Our main studied group were patients who underwent
bowel resection for CD. Patients who were operated for
perianal disease (abscess, fistula) were not included in
the study. We studied patients who underwent surgery
for CD at the Department of Surgery University hospital
in Brno Bohunice between 2010-2016. The patients filled
in a standardized QoL QLQ-CR29 questionnaire (Quality
of life questionnaire-colorectal 29) prior to the surgery
as well as after the surgery [20,21]. The questionnaire
was filled in by patients indicated for bowel resection six
weeks prior to their surgery and two months after the
surgery. The two-month interval was selected as a suf-
ficiently long period for convalescence, while short
enough to avoid a relapse of the disease in anastomosis.

The first control group consisted of CD patients who
did not undergo surgery for this diagnosis and had been
diagnosed with CD for at least 5 years. This group repre-
sented patients with a less aggressive form of the disease
who did not require surgery. We supposed a better QoL
in these patients compared to the main group.

The second control group was a healthy cohort. The
individuals included in this group were healthy subjects
without any disease or internal diagnosis who had not
undergone any abdominal surgery. We naturally sup-
posed the best QoL in this group. Both control groups
filled in the QoL questionnaire only once. The study was
approved by the Ethical committee of the University hos-
pital Brno and all patients signed an informed consent.

Apart from our main aim, which was to find out
how surgical treatment influences patients with CD,
we tried to determine the factors affecting postopera-
tive QoL in CD patients. The basic parameters included
age, gender, basic data according to the Montreal clas-
sification, duration of the disease, medication, comor-
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bidity and smoking. Furthermore, we also monitored
peroperative and postoperative data (type of surgery,
operative approach and postoperative complications).

Questionnaire and statistics

The standardized QoL QLQ-CR29 questionnaire is di-
vided into several parts [20,21]. It included questions
focused on abdominal pain and discomfort, questions
concerning sexual and urinary functions, questions
regarding physical functioning and body image and
questions related to stool and quality of defecation.
The section focused on stool included questions con-
cerning the frequency of defecation and the frequency
of blood or mucus in stool. The quality of defecation
was assessed based on the type of flatulence, fecal in-
continence and perianal discomfort.

A total of 215 CD patients and 104 healthy controls
were included in the analysis. 132 CD patients under-
went operation for CD, 83 CD patients did not have
a CD-related operation. Standard descriptive statistics
were applied in the analysis: absolute and relative fre-
quencies for categorical variables and median with in-
terquartile range (IQR) for continuous variables. The
level and variation of QoL components was presented
as mean and standard deviation, the Wilcoxon signed-
rank test was performed to assess the difference be-
tween preoperative and postoperative components of
the QoL. The Mann-Whitney U test or Kruskal-Wallis one-
way ANOVA for k samples was used to assess the associ-
ation between the overall QoL and selected clinical char-
acteristics as well as to compare the QoL between CD
patients and healthy controls. To treat the effect of multi-
ple comparisons, the Bonferroni correction was applied.
If not specified otherwise, the p < 0.05 was considered
statistically significant for all analyses. Statistical analyses
were performed in SPSS Statistics for Windows, version
24.0 (IBM Corp., Armonk, NY, USA).

Patients

The group which underwent bowel resection for CD
consisted of 132 patients out of which 59 were men
(44.7 %) and 73 women (55.3 %). The median age of pa-
tients at the time of surgery was 33 years of age (IQR
25-39 years). The prevailing location of the disease was
the ileum (L1) in 71 of the cases (53.8 %) and a simulta-
neous disease involvement of the ileum and colon (L3)
in 52 of the cases (39.4 %). The structuring form of the
disease (B2) was the most common, in 55.3 % of the pa-
tients. The perianal disease was present in 35 patients
(26.5 %). As for preoperative medication, only 7.6 %
of patients had biological treatment, 12.9 % were not
using any pharmacotherapy, 27.3 % of the patients had
monotherapy and 52.3 % were on a combination of
2-3 types of medication (Table 1).

The group of CD patients who did not require surgi-
cal treatment consisted of 83 patients, 28 men (33.7 %)
and 55 women (66.3 %). The median duration of CD was
13 years (9-17 years IQR). In the non-operated group,
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the prevailing location of the disease was, as in the  treatment, while most of the patients, 43.4 % in particu-
main group, the ileum (L1), unlike the form of the dis-  lar, only used monotherapy in their CD treatment.

ease, where the inflammatory type (B1) was the most The healthy cohort, i. e. subjects without any disease,
common one; 16.9 % of the patients had biological  consisted of 104 subjects out of which 40.4 % were men

Table 1. Basic characteristics of operated CD patients, non-operated CD patients and controls

Continuous variables are described by median (IQR); categorical variables are characterized by absolute
and relative frequencies (column %).

parameters operated CD patients non-operated CD controls P
patients
N=132 N=83 N =104
male 59 (44.7 %) 28(33.7 %) 42 (40.4 %)
sex 0.276
female 73 (55.3 %) 55 (66.3 %) 62 (59.6 %)
years (median) 26 (20; 33) 24 (20; 30) - 0.177
< 17 years 15(11.4 %) 4 (4.8 %) -
age at diagnosis
17-40 years 103 (78.0 %) 75 (90.4 %) = 0.065
> 40 years 14 (10.6 %) 4 (4.8 %) &
years (median) 33(25;39) - - -
< 17 years 0(0.0 %) - -
age at surgery
17-40 years 103 (78.0 %) = -
> 40 years 29 (22.0 %) - -
smoker 45 (34.1 %) 25 (30.1 %) 22 (21.2%)
cigarette smoking ex-smoker 31(23.5 %) 16 (19.3 %) 11 (10.6 %) 0.002
non-smoker 56 (42.4 %) 42 (50.6 %) 71 (68.3 %)
L1-ileum 71(53.8 %) 40 (48.2 %) =
L2 - colon 9 (6.8 %) 13 (15.7 %) = 0.125
location of disease L3 —ileum + colon 52(39.4 %) 30 (36.1 %) “
L4 — upper 6 (4.5 %) 7 (8.4 %) -
gastrointestinal tract 0.255
(concomitant)
B1 - inflammatory 19(14.4 %) 74 (89.2 %) -
behaviour of disease B2 - stricturing 73 (55.3 %) 5 (6.0 %) - <0.001
B3 - penetrating 40 (30.3 %) 4 (4.8 %) -
perianal disease 35(26.5 %) 8(9.6 %) = 0.003
no medication 17 (12.9 %) 3(3.6%) -
biological treatment 10 (7.6 %) 14 (16.9 %) -
0.001
1 type of medication? 36 (27.3 %) 36 (43.4 %) -
preoperative = S B
e, 2-3 types of medication 69 (52.3 %) 30(36.1 %)
5-aminosalycites® 86 (65.2 %) 55 (66.3 %) - 0.884
immune suppressors? 47 (35.6 %) 33(39.8 %) = 0.564
steroids® 58 (43.9 %) 19(22.9 %) - 0.002
duration of disease (years) 9(5;14) 13(9;17) - <0.001
time from diagnosis to surgery (years) 5(2;11) = & -

' P-value of Fisher’s exact test for categorical variables or P-value of Mann-Whitney U test for continuous variables (significant P-value < 0.05)
2 5-aminosalycites, immune suppressors, steroids
3 counted independently
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and 59.6 % women. The median age of patients was Figure. Distribution of overall QoL score
31 years of age (IQR 29-32 years).

The basic characteristics of all the groups (operated 100 ;
= ) IQR
CD patients, non-operated CD patients and the healthy MEdERUCH)
cohort) are included in Table 1.

Among the most commonly performed surgeries 80 — &
in this study was the ileocecal resection, performed in
88 of the cases. The right hemicolectomy was performed
14 times. Both the resection of stenotic anastomosis and : g
the left hemicolectomy were performed 15 times each. ; o
The surgery was performed laparoscopically in 35 of the [
cases, open surgery was performed 97 times.

Side-to-side anastomosis (n = 97) prevailed over end-
to-end anastomosis (n = 24). Terminal ileostomy with
subtotal colectomy was performed in 11 patients.
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Results

T 1 T T
When comparing preoperative and postoperative QoL in operated CD non-operated healthy
the operated group, we registered an improvement of the patients  CD patients controls
overall QoL. Postoperative improvement of QoL was de- preoperative postoperative

tected in 104 of the operated patients (78.8 %), 2 patients

Table 2. Preoperative and postoperative QoL in operated CD patients

Qol scales (N =132) preoperative QoL postoperative QoL P! + no change -
mean (+ SD) mean (+ SD) N (row %) N (row %) N (row %)
abdomen pain and discomfort 37.9 (+24.0) 14.4 (£ 17.0) <0.001 107 (81.1 %) 16 (12.1 %) 9 (6.8 %)
questions about stool 243(+23.2) 15.7 (+ 16.6) <0.001 75 (56.8 %) 21(15.9 %) 36(27.3 %)
urinary functions 6.0 (£ 12.6) 4.5 (+9.3) 0.152 24 (18.2%) 88 (66.7 %) 20(15.2%)
i‘:\‘;’;ga' funcrioning and body 48.7 (+ 287) 36.3 (+ 25.9) <0.001  75(56.8%) 16(12.1%) 41 (31.1 %)
sexual functions 41.2 (+26.1) 27.7 (£ 20.5) <0.001 69 (52.7 %) 46 (35.1 %) 16 (12.2 %)
quality of defecation 31.5(%£223) 20.9 (+20.8) < 0.001 88 (66.7 %) 26 (19.7 %) 18(13.6 %)
overall QoL 30.7 (£ 15.5) 19.9(+13.8) <0.001 104 (78.8 %) 2(1.5%) 26 (19.7 %)

' P-value of Wilcoxon signed-rank test (Bonferroni correction; significant P-value < 0.007)

Table 3. Comparison of QoL of patients before and after surgery for CD with QoL of non-operated CD patients

and healthy controls

Qol scales operated CD patients non-operated CD patients controls
(N=132) (N =83) (N =104)

preoperative postoperative

mean (+ SD) mean (+ SD) mean (+ SD) mean (+ SD)
abdomen pain and discomfort 37.9 (+ 24.0)® 144 (£17.0)° 17.9 (£ 14.3)° 7.0 (£84)
questions about stool 243 (+ 23.2)* 15.7 (+ 16.6)* 93(£11.5)° 24(+438)
urinary functions 6.0 (£12.6) 45 (+£9.3)° 7.9(£104)° 35(+x64)
physical functioning and body image 48.7 (£ 28.7)° 36.3 (+ 25.9)° 39.9 (+ 23.0)° 24.1 (£17.9)
sexual functions 41.2 (+26.1)° 27.7 (£ 20.5)° 31.4 (£ 24.5)° 17.8 (£ 13.7)
quality of defecation 31.5 (£ 22.3)® 209 (+20.8)° 21.8(+18.1)° 7.0 (£9.0)
overall QoL 30.7 (+ 15.5)*® 19.9 (+£13.8)° 213 (x123)° 10.0 (+ 6.6)

2 significant difference from the group ‘non-operated CD patients,
b significant difference from the group ‘controls’ (P-value of Mann-Whitney U test with Bonferroni correction; significant P-value < 0.001).

Vnitf Lék 2018; 64(4): 347-354

184



Kunovsky L et al. Impact of surgery on quality of life in Crohn’s disease patients: final results of Czech cohort 351

Table 4. Analysis of factors affecting overall postoperative QoL

factors overall postoperative QoL p!
(N=132) N mean (+ SD)
male 59 15.5 (£ 10.1)
sex <0.001
female 73 23.5 (+15.4)
<40 118 203 (+14.2)
age at diagnosis 0.369
> 40 14 16.9 (+ 10.8)
<40 103 20.2 (£13.6)
age at surgery 0.408
> 40 29 19.0 (£ 14.8)
Smoker 45 21.7 (£ 16.5)
cigarette smoking Ex-smoker 31 208 (x11.3) 0.280
Non-smoker 56 18.0 (£ 12.8)
L1 -ileum 71 21.0 (+14.0)
L2 - colon 9 236 (+14.0) 0.180
location of disease L3 - ileum + colon 52 179 (£ 13.6)
not L4 126 19.5 (£ 13.2)
0.344
L4 - upper GIT (concomitant) 6 28.8 (+24.0)
B1 - inflammatory 19 229 (+14.0)
behaviour of disease B2 - stricturing 73 18.6 (£ 13.0) 0.339
B3 - penetrating 40 208 (+15.2)
no 97 202 (£12.7)
perianal disease 0.071
yes 35 19.0 (+16.8)
IC resection 88 198 (+13.4)
right side hemicolectomy 14 176 (£13.0)
surgical procedure 0.720
resection of anastomosis 15 179 (£ 10.8)
resection of left colon or rectum 15 247 (£19.3)
S-S 97 19.2 (£13.2)
anastomosis E-t-E” 24 20.8 (£ 13.6) 0.479
terminal ileostomy 1 246 (£ 19.7)
open 97 19.0 (+ 13.0)
surgical approach 0.194
laparoscopic 35 22.5 (£ 15.8)
no 88 189 (+12.8)
complications 0.344
yes 44 22.0(£15.6)
< 5years 61 20.7 (£13.3)
time from diagnosis to surgery 5-0years 31 174(£113) 0651
(years)
= 10 years 40 206 (£ 16.3)
0 75 20.7 (+15.3)
former operations 1 31 193 (+122) 0.934
=22 26 185 (x11.3)
no 91 20.1 (£ 14.5)
comorbidities 0.772
at least one 41 194 (£12.5)
no medication 17 196 (£13.9)
biological treatment 10 213 (£11.6)
preoperative medication 0.897
1 type of medication? 36 20.1 (= 14.3)
2-3 types of medication? 69 19.7 (£ 14.2)

! P-value of Mann-Whitney U test or Kruskal-Wallis test (significant P-value < 0.05);
2 5-aminosalycites, immune suppressors, steroids.

"S-t-S - side-to-side

“E-t-E - end-to-end
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did not register any changes in their QoL (1.5 %) and the
QoL decreased in 26 patients (19.7 %). A statistically rele-
vantimprovement of postoperative QoL was found in most
of the observed factors — abdominal pain and discomfort,
stool (frequency and content), physical condition and body
image, sexual functions and quality of defecation. The only
factor for which no statistically relevant difference was
found were urinary functions. The comparison of preopera-
tive and postoperative QoL is shown in Table 2.

Furthermore, the overall QoL of all 3 groups (oper-
ated CD patients, non-operated CD patients and the
healthy cohort) was compared. The lowest value of QoL
was recorded in CD patients before surgery. In the post-
operative period, the operated CD patients had a QoL
comparable to the CD patients without the need of sur-
gery, who supposedly had a less aggressive form of CD.
The healthy group clearly had the best QoL. The results
were statistically significant. The comparison of the QoL
of all three groups can be seen in Table 3.

A graphical representation and distribution of QoL of
all three observed groups is shown in Fig.

A careful analysis of the individual factors affecting
postoperative QoL was subsequently performed. All
the factors included in the analysis are listed in Table 4.
The only statistically significant factor affecting overall
QoL was gender. A comparison of the individual com-
ponents according to gender as a factor affecting post-
operative QoL can be seen in Table 5. A statistically
significant difference was found in the comparison of
individual components, namely abdominal pain and
discomfort, physical condition and body image and
sexual functions.

Discussion
Despite recently introduced new modalities of conser-
vative treatment, including biological treatment; the
results show that this has not led to a significant de-
crease in the number of surgical performances in CD
patients and surgical treatment still plays an important
and crucial role in CD therapy [22-24].

Our group of CD patients who had undergone sur-
gery manifested a statistically significant improvement
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of QoL in the period of two months after the surgery.
Except urinary functions, QoL improved in all the moni-
tored factors. In 2003, Delaney et al [25] published their
study of a group of 142 operated CD patients focused
on postoperative QoL 30 days after surgery. They came
to a similar conclusion that a surgically induced remis-
sion improved CD patients’ QoL measured shortly after
surgery. Other studies and review articles also showed
postoperative QoL improvement [26-28]. Nevertheless,
the duration and level of this QoL remains uncertain in
the long term, as clinical postoperative recurrence of
the disease is 55-65 % within 5 years [13,14,16,29].

When comparing all 3 studied groups (operated CD pa-
tients, non-operated CD patients and a healthy cohort),
the healthy cohort had, as we originally expected, the
highest QoL, as well as the best values in each particu-
lar scale (abdominal pain and discomfort, questions re-
lated to stool, urinary functions, physical condition, body
image, sexual functions and quality of defecation).

The second control group consisted of CD patients
who had not undergone surgical treatment during
their life. We presupposed a less complicated and less
aggressive progression of the disease in this group than
in the operated one. When comparing this group and
the group of CD patients in the preoperative period,
the non-operated group had significantly higher over-
all QoL. A subsequent comparison of QoL of the CD pa-
tients in their postoperative period showed compara-
ble results to the non-operated group.

In our group of operated patients, 19.7 % (n = 26) ex-
perienced a negative change in their overall QoL. This
group of patients reported a decrease in all the as-
sessed scales (except urinary functions), most of all re-
garding stool, physical condition and body image. We
tried to focus on this group and determine the possi-
ble factors or cause of the negative perception of their
postoperative state. Unfortunately, not even an exten-
sive analysis of the individual factors showed any sta-
tistically significant results. Only the penetrating and
inflammatory form of the disease along with an inter-
val of 5-9 years between being diagnosed with CD and
surgical treatment suggested a possible prediction of

Tab. 5. Comparison of postoperative QoL between men and women

postoperative QoL scales men (N =59) women (N=73) P
mean (+ SD) mean (+ SD)

abdomen pain and discomfort 10.3 (+ 10.6) 17.7 (£ 20.3) <0.001
questions about stool 13.6 (£ 12.0) 17.5 (£ 19.5) 0.118
urinary functions 3.3(+6.6) 5.4(+10.9) 0.067
physical functioning and body image 29.5(£21.9) 41.8(x27.7) <0.001
sexual functions 20.2(+£17.5) 33.8(+20.8) <0.001
quality of defecation 15.8 (+ 15.1) 25.0 (+ 23.8) 0.113
overall QoL 15.5 (£ 10.1) 23.5(+£15.4) <0.001

P-value of Mann-Whitney U test (Bonferroni correction; significant P-value < 0.007)
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negative postoperative QoL, however, it did not reach
statistical relevance.

In our analysis of the individual factors affecting post-
operative QoL, we found only one statistically signifi-
cant factor which was gender. Male gender was found to
be a predictor of an improvement of QoL after surgery.
Tabibian et al [30] obtained similar results in their study.
Their cohort consisted of 136 patients with IBD who
completed a standardized QoL questionnaire, out of
which 78 were CD patients. Tabibian, apart from a stron-
ger perception of stress and more frequent relapse of
CD, determined female gender as a general risk factor
for lower QoL in CD patients. His results reached statis-
tical significance.

Similarly, Stjernman et al [31] in their study of a large
group of 447 CD patients demonstrated that female
gender is one of the factors related to lower QoL in CD
patients. As reasons for decreased QoL in women, they
stated problems and dissatisfaction with body image
and concerns related to an influence of the disease on
their sexual life. In our subanalysis of the group of female
patients (Table 5), we reached identical results, which
were also statistically significant.

In 2000, Casellas et al [11] in their study determined
gender as the only statistically significant factor among
the basic characteristics of CD patients. Although a dif-
ference was recorded in the area of bowel symptoms
and abdominal discomfort, other areas (emotional, phys-
ical and sexual) showed no difference between genders.

Furthermore, the same results were obtained in re-
cently published studies. Magalhaes et al [32] in 2014 in
his group of 150 IBD patients (92 CD patients) noted
a significant decrease in QoL related to female gender.
Female gender also seems to be an important factor for
lower QoL in ulcerative colitis. In a Chinese cohort with
224 ulcerative colitis patients, the female patients had
a decreased QoL score than male patients [33].

Some results of our analysis suggested possible pre-
dictive values of postoperative QoL, but did not reach
statistical significance. For instance, cigarette smokers
(p = 0,280) or patients with a location of the disease in
the colon L2 (p =0,180) inclined towards a lowered QoL,
the results were, however, not statistically significant.
Furthermore, another frequently mentioned factor of
a decrease in the postoperative QoL is an occurrence
of postoperative complications. Delaney et al [25] de-
scribed a connection between worsened postoperative
QoL and a higher occurrence of postoperative compli-
cations recorded in a 30-day interval after surgery. Ac-
cording to our results, a higher occurrence of postop-
erative complications was also related to a lower QoL,
however, the difference was not statistically significant.

The advantages of the laparoscopic technique as op-
posed to open surgery are widely recognized today.
They include a shorter length of hospitalization, an ear-
lier resumption of peristalsis, lower postoperative mor-
bidity, a lower tendency of postoperative adhesion or
incisional hernia and a better cosmetic effect [34]. A pos-

itive influence of laparoscopy in comparison to open sur-
gery on postoperative QoL of CD patients, however, was
surprisingly not demonstrated [19,35,36]. These studies
correlate with our results. When comparing approach of
surgical treatment, no statistically significant difference
in postoperative QoL was found.

Conclusion

In our cohort, the CD patients had significantly im-
proved QoL in the postoperative period. After that, the
QoL was comparable to the group of patients with CD
who did not need to undergo a surgery for CD. The best
QoL was perceived by the healthy cohort. The only sig-
nificant factor affecting overall QoL was gender (male
gender was evaluated as a predictor of postoperative
QoL improvement).

Ethical standard statement

All procedures which followed were in accordance with the
ethical standards of the responsible committee on human
experimentation (institutional and national) and with the
Helsinki Declaration of 1975, as revised in 2008.
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profile was assessed using a 30-plex inflammatory cytokine panel. p<0.01
was considered significant.

Results: Regarding clinical variables smoking was most strongly
associated with a negative impact on quality of life in 15 individual do-
mains as diverse as physical functioning (p<0.001), nausea/appetite loss
(p<0.001), pain (p<0.001) and body image (p<0.001).

Diabetes mellitus had no impact on quality of life. Poor nutritional
status negatively impacted on global quality of life (p<0.001).

Inflammatory mediators associated with altered quality of life
including Eotaxin-3, IL-16, IL-6, IL-7, IL-8, IP-10, MCP-1, MDC, MIP-12, MIP-
1B and VEGF. Only IL-6 had an impact on pain related quality of life do-
mains including overall pain (p<0.001), pancreatic pain (p<0.001) and
night pain (p<0.001).

There was no link between smoking and increased levels of these in-
flammatory mediators.

Conclusion: A pro-inflammatory profile in the serum of patients with
chronic pancreatitis is associated with a poorer quality of life and appears
independent of key clinical variables.

Further work is needed to define the source of these mediators and
their relationship to the pathological processes in chronic pancreatitis.

Abstract ID: 1929.

Inflammation and ageing in chronic pancreatitis: A single centre pre-
liminary prospective cohort study

Stuart Robinson ', Steve White , Jeremy French ', Gourab Sen, Jelena
Mann?, Richard Charnley’

'HPB Surgery, Freeman Hospital, United Kingdom
2 Fibrosis Research Group, Newcastle University, United Kingdom

Introduction: Accelerated biological ageing is a recognised feature of
many chronic diseases and is often associated with a low grade inflamma-
tory state. Whether accelerated ageing exists as a phenomenon in chronic
pancreatitis and the characteristics of this have not been clearly defined.

Aims: To determine if chronic pancreatitis is associated with an ageing
phenotype and, if so, the phenotypic characteristics of this.

Patients & methods: 76 patients with chronic pancreatitis and 26
healthy controls were recruited to this study. Their comorbidity, medica-
tion use, smoking status and physical characteristics were recorded.

Blood was taken for routine clinical analysis as well as serum, plasma
and leukocyte DNA for laboratory investigation. The serum cytokine profile
was determined using a 30-plex panel. p<0.05 was considered significant.

Results: There was no difference in age between the groups (53vs.57
years p=0.552) although there were more males in the chronic pancreatitis
group (68%vs.31% p=0.001). More patients in the pancreatitis group were
smokers (55%vs.15%; p<0.0001) and were diabetic (53%vs.19%; p<0.0001).

In regard to physiological function patients in the chronic pancreatitis
group were more likely to have respiratory comorbidity (41%vs.12%;
p=0.005) and had a higher modified frailty index score (1.4vs.0.4
p<0.0001).

There was evidence of a chronic inflammatory state in chronic
pancreatitis with a higher baseline CRP (10.1vs.5.9 p<0.05) and higher
concentrations of the pro-inflammatory cytokines Eotaxin and IL-8.

Conclusion: Preliminary evidence would suggest chronic pancreatitis
is related to an ageing phenotype. This warrants further characterisation
and could probably be improved by focused targeting of patient’s comor-
bidity and risk taking behaviours e.g. smoking.

Abstract ID: 1934.
Microbiopsies from pancreatic cysts - a novel approach to obtain a
preoperative diagnosis

Charlotte Rift', Bojan Kovacevic”, Pia Klausen”, Anders Toxvérd”, John
Karstensen”, Carsten Paln¢s®, Peter Vilmann?, Jane Hasselby '

! Copenhagen University Hospital Rigshospitalet, Department of
Pathology, Denmark

2 Copenhagen University Hospital Herlev, Gastro Unit, Division of
Endoscopy, Denmark

3 Copenhagen University Hospital Herlev, Department of Pathology,
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Endoscopy, Denmark

5 Copenhagen University Hospital Rigshospitalet, Department of
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Introduction: Pancreatic ductal adenocarcinoma may develop from
cystic lesions such as intraductal papillary mucinous neoplasms (IPMN).
Controversy in regards to resection arises when cystic lesions without
apparent malignancy are discovered by imaging. However, IPMN have a
characteristic histomorphology and harbor mutations in genes regulating
cell growth and DNA repair. Integrating molecular pathology with the
existing clinical algorithm may prevent unnecessary surgery.

Aims: To test if 1) it is possible to obtain a microbiopsy from a
pancreatic cyst, 2) to make sure the microbiopsy offers sufficient tissue for
histology, immunohistochemistry (IHC) and Next Generation Sequencing
(NGS).

Patients & methods: Five patients with pancreatic cystic lesions
referred for endoscopic ultrasound and fine needle aspiration. Micro-
biopsies of the cystic lesions were performed, using the Moray micro-
biopsy forceps. The biopsies were processed for histology, and IHC staining
for MUC1, MUC2, MUC6, MUC5AC, and CDX2. The biopsies were classified
according to the WHO classification. Subsequent examination by NGS,
using the lon AmpliSeq Cancer Hotspot Panel v2 (Life Technologies), was
performed.

Results: All patients had one or more adequate biopsies for histology,
IHC, and NGS-analysis. All cases were classified as IPMN of pan-
creatobiliary subtype with low grade dysplasia. GNAS and concomitant
KRAS mutations, specific of IPMN, were identified in two out of five cases,
and one patient had GNAS and BRAF mutation.

Conclusion: The microbiopsy offered adequate tissue for histology,
IHC, and NGS-analysis, and contributed with additional diagnostic infor-
mation with regards to subtype of IPMN, inclusive mutational profiling.

Abstract ID: 1935.

Intraoperative use of confocal laser microscope (CLM) in pancreas
surgery

Petr Moravcik, Jan Hlavsa, Zdenek Kala, Igor Penka, Martin Potrusil, Lumir
Kunovsky

The University Hospital Brno, Department of Surgery, Czech Republic

Introduction: CLM is a method allowing microscopic imaging of the
examined tissue in real time, and de facto implementation of non-invasive
in vivo biopsy. Use in clinical practice is a relatively new thing.

Aims: We introduced CLM in pacreas surgery in year 2015. Our aim was
to confirm theory, that it could be new method, which can help us with
intraoperative resolution between healthy and diseased tissue of pancreas
and bile duct.

Patients & methods: In years 2015 and 2016 intraoperative CLM ex-
amination was performed in all patient who underwent hemi-
pacreatoduodenectomy. Gained results were evaluated by surgeon during
the operation, then record and compared with cryobiopsy and final biopsy

Results: We can now reliably distinguish structures of healthy bile
duct, acini and adipocytes of healthy pancreas, multiplied blood vessels
and lymphatics of patologically changed tissue.

Conclusion: CLM is a developing method for diagnosis of various
gastroinetstinal disorders. Demonstrably increases the yield of conven-
tional endoscopy. Our initial experiences suggests that CLM could be
beneficial also in the intraoperative use in pancreas surgery.
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Souhrn

Pii konfokalni laserové mikroskopii (confocal laser endomicroscopy - CLE) se uzivéa druh optic-
kého mikroskopu, ktery vyuziva jako zdroj svétla laserovy paprsek a zpracovava ziskany obraz
pomoci procesorové jednotky. Princip pfistroje je zndm jiz od roku 1957, nicméné az technicky
rozvoj v posledni dobé umoznil jeho realné vyuziti v klinické praxi. V rdmci diferencialni dia-
gnostiky je tak CLE relativné novou modalitou umoznujici mikroskopické zobrazeni vysetio-
vané tkané v redlném case, a tim de facto provadéni neinvazivni in vivo biopsie. Prvni zkusenosti
s CLE byly ziskany predevsim na poli endoskopickém, a to predevsim v oblasti patologie jicnu,
zaludku, Zlu¢ovych cest, pankreatu a tlustého streva. V poslednich letech se taktéz rozviji neen-
doskopické peroperacni poutziti, kde nejvice zkusenosti bylo prozatim ziskédno v oblasti neuro-
chirurgie, chirurgie mammarni a chirurgie prostaty. V ramci ¢etnych prospektivnich randomi-
zovanych studii byl potvrzen pfinos CLE pfi sledovani premalignit, v diferencidlni diagnostice
nadorovych ¢i zanétlivych onemocnéni, ve zrychleni diagnostiky a ve snizeni po¢tu endosko-
pickych vysetieni. Pouziti CLE je navic zatizeno pouze minimalnim mnozstvim potencidlnich
nezédoucich ucinkd. Rizikem je mozna alergie na fluorescein, ktery je béhem vysetteni uzi-
vén k barveni tkani. Prodlouzeni endoskopického vysetieni ¢i operace je v rukou zaskoleného
persondalu minimalni. Limitujicimi faktory CLE jsou prozatim nedostate¢né klinické zkusenosti,
cena pfistroje a pouzivanych sond, subjektivni slozka pfi hodnoceni mikroskopického obrazu
endoskopistou ¢i chirurgem. Cilem této pfehledové préce je shrnuti dosud publikovanych stu-
dii o uziti CLE v diagnostice onkologickych onemocnéni gastrointestinalniho traktu.
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Summary

In confocal laser endomicroscopy (CLE), a type of optical microscope that uses a laser beam as its light source and processes the acquired image
by processor unit is used. Although the principle behind the device has been known since 1957, its use in clinical practice has only recently been
enabled by technical developments, and it is therefore a relatively new modality in differential diagnosis. CLE enables real-time microscopic
imaging of the tissue under investigation and in fact non-invasive in vivo biopsy. First experiences with CLE have primarily been obtained in the
field of endoscopy, in particular in the pathology of the esophagus, stomach, bile duct, pancreas, and colon. Further to its use in endoscopy,
CLE was recently developed for perioperative use, with the most experience gained in neurological, breast, and prostate surgery. Numerous
prospective randomized trials have confirmed the benefits of CLE in tumor screening, differential diagnosis of tumors or inflammatory diseases,
earlier diagnostics of diseases, and reducing the number of required endoscopic examinations. In addition, CLE is associated with minimal side
effects. A known possible side effect is allergy to the fluorescein used to stain tissues during the examination. Extending of endoscopic exami-
nation or surgery is minimal in the hands of trained personnel. Current limiting factors of CLE include insufficient clinical experience, the price
of the CLE device and probes, and the subjectivity inherent in the evaluation of microscopic images by the endoscopist or surgeon. This article

summarizes published studies of CLE in the diagnostics of oncological diseases of the gastrointestinal tract.

Key words

confocal microscopy - gastrointestinal tract - neoplasms

Uvod

Idea konfokalni laserové mikrosko-
pie (confocal laser endomicroscopy -
CLE) je zndma jiz téméf 60 let. V roce
1957 byla patentovana americkym ma-
tematikem Marvinem L. Minskym, ktery
ale pIné funkéni mikroskop v dobé po-
déni patentu nebyl schopen sestrojit
pro absenci dostate¢né silného zdroje
svétla [1]. Rovnéz cesti védci se podileli
na jejim rozvoji. Petran a Hadravsky z Lé-
karské fakulty UK v Plzni patentovali kon-
fokalni mikroskop (Tandem Scanning
Confocal Microscope), se kterym byly
historicky poprvé ziskany kvalitni op-
tické fezy silnym preparatem - mozko-
vou tkani [2,3]. Pres tyto dilci aspéchy
nebyla CLE pfilis vyuzivana, predevsim
pro slozitost zpracovani ziskaného ob-
razu. K jejimu rozvoji doslo v 80. letech
minulého stoleti s pokrokem vypocetni
techniky. Vyuziti v klinické praxi je redIné
mozné od roku 2004, kdy byl firmou
Pentax vyvinut endoskop s konfokalnim
laserovym mikroskopem. Sirsi zavedeni
do praxe poté umoznila konstrukce CLE
sond firmy Manua Kea technologies.

Princip fungovani CLE

Konfokalni laserovy mikroskop je druh
optického mikroskopu, ktery jako zdroj
svétla uzivd monochromaticky nizko-
energeticky laserovy paprsek. Ten je
sméfovan soustavou clon, zrcadel a ob-
jektivem na vysetfovanou tkan. Po ni je
posouvan bod po bodu pomoci rastro-
vaciho zafizeni. Odrazené paprsky jsou
pak dichromatickym zrcadlem sméro-

vény na bodovou clonu, které odfiltruje
svétlo odrazené z jinych vrstev sledova-
ného preparatu. Snimany obraz tak po-
chézi pouze z jedné roviny vysetfované
tkdné a vsechny body vysledného ob-
razu jsou tedy konfokalni - maji spo-
le¢né ohnisko. Definitivni obraz je slozen
pomoci procesorové jednotky. K ade-
kvéatnimu zobrazeni tkani je nutné uziti
barviva, které zvysuje fluorescenéni
schopnost lidské tkané [4,5].

Pristroje k provadéni CLE
V praxi jsou nyni pouzivany dva typy pfi-
stroju umoznujici CLE — endoskop firmy
Pentax (endoscope based CLE - eCLE)
a pfistroj Cellvizio firmy Manua Kea tech-
nologies s CLE sondami (probe based
CLE - pCLE) [6,7].

eCLE uzivd mikroskop zabudovany
v bézném endoskopu priméru 12,8 mm,
jehoz koncova cést je vzhledem k vesta-
vénému CLE rigidni a je prodlouzena
o 5cm. Tento typ CLE Ize uzit k vySetieni
hornich i dolnich partii gastrointestinal-
niho traktu. Vzhledem k velikosti je ne-
vhodny pro vysetfovani pankreatobi-
lidrnich struktur. Vyhodou je moznost
opakovaného uziti.

pCLE vyuzivd ke snimani mikrosko-
pického obrazu sondy velikostné kom-
patibilni s pracovnim kandlem béznych
endoskopu. K dispozici je nékolik typu
sond, pomoci kterych Ize vySetiovat tra-
vici trakt, dychaci cesty ¢i urotrakt. Pri-
mér a délka sond se lisi v zavislosti na
zpusobu uziti. Nevyhodou sond je jejich
zivotnost limitovana pocétem pouziti -

10x (AQ-Flex, Cholangioflex) a 20x (Colo/
/GastroFlex). A¢ se v praxi nadale uzi-
vaji oba typy CLE, komer¢né dostupnym
nyni ztistal pouze pfistroj Cellvizio (obr. 1).

Dalsi ¢ast ¢lanku bude tedy pojednévat
o klinickych zkusenostech s pCLE.

Obr. 1. Pristroj Cellvizio.
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Obr. 2. pCLE obraz - intraduktalni papilarni mucinézni neoplazie.

Praktické uziti

Provadéni pCLE je uzivatelsky nena-
ro¢né. Spusténi a kalibrace pristroje trva
pfiblizné 3 min a je pIné intuitivni. Pri-
béh mikroskopického vysetieni poté za-
visi na zkuSenostech endoskopisty ci
chirurga, ktery jej provadi. Pii dostatec-
ném zaskoleni a standardizaci vysetfova-
ciho procesu prodluzuje vykon priblizné
0 5-10 min. Pfed provadénim mikrosko-
pie je nutné pacientovi aplikovat barvivo
zvysujici fluorescenéni schopnosti tkani.
Nejcastéji uzivanym a vyrobcem dopo-
ru¢enym barvivem je fluorescein (Flures-
cite® inj. sol 100 mg/ml) podavany intra-
vendzné v davce 2,5-5ml. Jeho vyhodou
je, ze neni toxicky, rychle se distribuuje
do tkéni a dobfe zobrazuje cévni struk-
tury. Jind speciélni pfiprava pacienta
neni nutna. Samotné pCLE vysetieni je
neinvazivni a nezvysuje tak riziko jiz pro-
vadéné endoskopie ¢i operace. Poten-
cialnim rizikem je mozna alergie na flu-
orescein. Vétsina zaznamenanych reakci
po intraven6znim podéani jsou vsak
reakce méné zévaziného typu a zahr-
nuji nauzeu, prechodnou hypotenzi,
erytém v misté zilniho vstupu ¢i vy-
rézku. Bylo zaznamenano i nékolik vzéc-
nych pfipad( zavaznych reakci ve smy-
slu anafylaxe, infarktu myokardu ¢i Soku.
Studie zamérend na bezpecnost intra-
venozniho uziti fluoresceinu provadéna
na 2 272 pacientech potvrdila vyskyt

(Cervena Sipka).

sttedné zavazné reakce u 1,4 % pacientt
a nezaznamenala zadny pfipad zévazné
reakce [8]. Vedlejsim efektem podani flu-
resceinu je zluté zbarveni sliznic a klze,
které odezni do 12 hod po aplikaci, a vy-
razné zluté zbarveni moci odezniva do
cca 36 hod [9].

Vlastni mikroskopické vysetieni je
provadéno prilozenim sondy na po-
vrch vysetfované tkané. Dle typu sondy
je sniman obraz priiméru 240-325 pym
s rozlisenim 1-3,5 pm. Pfehravani obrazu
probihd okamzité na pfipojeném moni-
toru. Zaznamenavat je mozno celé vyset-
feni ¢i pouze jeho pozadované ¢asti, a to
bud’ ve formé videa, ¢i fotografii. Ty Ize
pfimo vytisknout na pfipojené tiskdrné
¢i ukladat v digitélni formé v bézné uzi-
vanych PAC systémech (picture archiv-
ing and communicating system - PACS),
s kterymi je pfistroj plné kompatibilni.

Hodnoceni ziskaného mikroskopic-
kého obrazu vyzaduje od vysetiujiciho
lékafe nabyti postupnych zkuSenosti
s timto zobrazenim tkéni a taktéz se stan-
dardnimi histologickymi obrazy [10].
Mozné je rovnéz porovnani ziskaného
mikroskopického obrazu s jiz vytvore-
nou databdzi jednotlivych patologii do-
stupnou jak v pfistroji, tak on-line na
www.cellvizio.net. Vzhledem k moznosti
archivace v PACS lze vysledky hodno-
tit taktéz zpétné ¢i lékarem jiné odbor-
nosti — napt. histopatologem.

20 pm

Obr. 3. pCLE obraz - serézni cystadenom, sit povrchovych cév

Endoskopické zkuSenosti s pCLE
Barretlv jicen

Standardem pfi gastroskopickém vy-
Setfeni je pouzivani endoskopu s kva-
litnim obrazem (high resolution endo-
scopy) a zobrazenim pomoci bilého
svétla (white light endoscopy — WLE).
Dale je vyuzivana virtualni chromoen-
doskopie (VCE), napf. NBI (narrow band
imaging) od firmy Olympus ¢i FICE (Fuji
inteligent color enhancement) od firmy
Fujifilm [11]. Pfi chromoendoskopii je
obraz modifikovan pomoci optického
filtru nebo digitalniho postprocessingu,
s cilem objeveni nativné neviditelnych
lézi Ci rozliseni benigni 1éze od neo-
plastické [12]. Pfi vySetfeni Barretova
jicnu je odebirdna systematicky biopsie
z postizené oblasti jicnu, a to vzdy po
2cm ze Ctyt kvadrantd a cilené z kazdé
suspektni makroskopické abnorma-
lity [13,14]. Nevyhodou pfi odbéru cet-
nych biopsii byva krvaceni, které ztézuje
presny odbér dalSich vzorkd. Limituji-
cim faktorem pro stanoveni diagnézy
malignity je také nizky diagnosticky
vynos z celkového poctu odebra-
nych biopsii, ktery se pohybuje kolem
6 % [15]. Multicentrickd studie DONT
BIOPCE z roku 2011 prokézala na sou-
boru 101 pacientd, Ze rozpoznani intes-
tinalni metaplazie pfi kombinovaném
vysetieni WLE a pCLE dosahuje senziti-
vity az 68 vs. 34 % pfi samotné WLE. Pfi
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Obr. 4. Tubulovilozni adenom LGD v kolon sigmoideum, NICE typ 2.

A - bilé svétlo, B - NBI

pouziti WLE, pCLE a NBI je pak senzitivita
az 76 % [16].

Pankreatické cysty

Za nejpfinosnéjsi diagnostickou mo-
dalitu pfi diferencialni diagnostice cys-
tickych lézi pankreatu je v soucasné
dobé povazovana endoskopickd ultra-
sonografie (EUS) v kombinaci s tenko-
jehlovou biopsii (fine needle aspiration
biopsy - FNAB) [17]. Pfesnost samo-
statné EUS v diferencidlni diagnostice
mucinéznich (malignich ¢i potencialné
malignich) a non-mucinéznich cyst
pankreatu je priblizné 50 %, v kombi-
naci s FNAB pak az 80 % [18]. Vzhledem
k rozmérim sondy AQ-Flex je mozno
jeji uziti pres bioptickou jehlu velikosti
19 G (gauge). V literature je toto vyset-
feni oznacovano jako needle confocal
laser endomicroscopy (nCLE). Prospek-
tivnimi studiemi Contact, Inspect a De-
tect byla stanovena charakteristicka kri-
téria pCLE obrazu nékterych cystickych
lézi pankreatu. Studie INSPECT z roku
2012 (65 pacientd) popsala typicky
obraz viléznich epitelidlnich struktur
charakteristicky pro intraduktalni papi-
larni mucinézni neoplazii (IPMN) (obr. 2),
vysSetieni prokazalo vysokou specifi-
citu — 100 %, limitem v3ak byla niz3i sen-
zitivita - 59 % [19]. Studie CONTACT
z roku 2014 na 31 pacientech stanovila
charakteristicky obraz serézniho cysta-
denomu se zobrazenou povrchovou
siti vlasecnic, nevyskytujici se u ostat-

nich cystickych lézi (obr. 3). Senzitivita
vysetieni dosahla 69 %, specificita pak
byla 100 % [20]. Ve studii DETECT z roku
2015 (30 pacientll) bylo provadéno vy-
Setfeni cystickych lézi pankreatu pomoci
nCLE a EUS navigované cystoskopie —
senzitivita pfi rozliseni malignich cyst
byla u EUS - cystoskopie 90 %, u nCLE
80 %, kombinované vysetreni pak po-
skytovalo 100% senzitivitu [21].

Stenodzy zlucovych cest

Pacienti s podezienim na maligni sten6zu
Zlu¢ovych cest jsou standardné dosetio-
vani pomoci endoskopické retrogradni
cholangiopankreatikografie (ERCP) s od-
bérem cytologie (brushing) a biopsie
z oblasti stendzy. Senzitivita cytologic-
kého vysetieni je nizkd a pohybuje se
v rozmezi 18-60 % [22,23].V pripadé dia-
gnostické nejistoty jsou tfeba opako-
vané ERCP s rebiopsii. Pokud tyto nejsou
Uspésné a podezieni na maligni stenézu
na podkladé klinickych a paraklinickych
vysetieni trvd, pacienti jsou indikovani
k resekénimu vykonu. U pacient(l opero-
vanych pro podezieni na maligni stenézu
je az v 15 % malignita definitivni histolo-
gii vyloucena [24].V prvnim pfipadé jsou
tedy pacienti zatizeni opakovanym inva-
zivnim endoskopickym vysetienim a ri-
zikem prodleni s moznosti generalizace
nadorového onemocnéni, ve druhém na-
opak riziky spojenymi s ¢asto rozsahlym
opera¢nim vykonem. Prospektivni multi-
centricka studie FOCUS z roku 2015 hod-

notila, zda se zméni senzitivita, speci-
ficita ¢i presnost v pfipadé kombinace
ERCP s biopsii a pCLE. Hodnoceno bylo
112 pacientl v Sesti centrech. Porovna-
véany byly vysledky ERCP, ERCP + pCLE,
ERCP + biopsie + pCLE. Senzitivita sa-
mostatné biopsie byla pouze 56 %, spe-
cificita 100 % a presnost 72 %. V pfipadé
stanoveni diagnézy na podkladé obrazu
ERCP a pCLE byla pak senzitivita 89 %,
specificita 71 % a pfesnost 82 %. Pou-
ziti pCLE tedy pfispiva ke zpfesnéni di-
ferencidlni diagnostiky bilidrnich stendz,
zvysuje pravdépodobnost rozpoznani
malignity [25].

Kolorektalni karcinom,

prekancerozy kolorekta

Standardnim osetifenim prekanceréz
a ¢asnych karcinomu oblasti kolorekta
je endoskopicka mukoézni resekce (EMR),
pfi které se drobnéjsi 1éze do priiméru
20 mm odstranuji en bloc, vétsi jsou rese-
kovany po ¢astech (piecemeal, tedy me-
todou oznacovanou EPMR). Léze pode-
zfelé z povrchové submukézni invaze je
mozné odstranit endoskopickou submu-
koézni disekci (ESD) [26]. Predpokladem
uspésné EMR ¢i ESD je predikce hloubky
nadorové invaze. K tomuto Ucelu je vyu-
zivana NICE (NBI International Colorectal
Endoscopic) klasifikace [27]. Ta na za-
kladé NBI hodnoti barvu, strukturu cév
a povrch neoplazie (obr. 4A, B). Nasledné
je dle typu NICE klasifikace mozné pred-
urcit histologii dané léze [28].
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Ackoli cilem EMR je Gplné odstranéni
patologické léze, rezidualni nadorova
tkan se nachazi az u 23 % pacientti [29].
Prospektivni studie z roku 2012 se za-
meéfila na vyuziti pCLE pfi sledovani rezi-
duélniho tumoru po endoskopické mu-
kozni resekci. Do studie bylo zafazeno
92 pacientq, ktefi podstoupili kontrolni
kolonoskopické vysetieni po provedené
EMR. Bylo vysetfeno 129 jizev po EMR,
pricemz rezidudIni neoplazie byla potvr-
zena ve 29 pripadech (22 %). Senzitivita
pCLE v kombinaci s HRE-VCE (high reso-
lution endoscopy with virtual chromo-
endoscopy) byla 100 vs. 72 % u samo-
statného HRE-VCE [30].

Chirurgické zkuSenosti s pCLE
Neendoskopické peropera¢ni vyset-
feni tkani pomoci endoskopu Pentax
bylo z technického hlediska velmi ob-
tizné az neredlné. Konstrukce sond mi-
kroskopu Cellvizio viak nové umoziiuje
jejich vecelku komfortni uziti i bez endo-
skopu béhem operace. Je tak mozno vy-
Setfit tkdné nedostupné endoskopem.
Pti nasyceni tkani podanym fluores-
ceinem ¢i topickém obarveni indocya-
ninovou zeleni je taktéz mozno provést
ex vivo vysetieni na resekatu [31]. Chi-
rurgové si teoreticky mozny piinos pCLE
v poslednich letech uvédomili a hledaji
cestu k jeho vyuziti. Nejvice zkuSenosti
je prozatim v oblasti mammarni chirur-
gie [32,33], neurochirurgie [34,35] a chi-
rurgie prostaty [36]. Prvni zkuSenosti
jsou ziskavany i na ¢eskych pracovistich.
Na chirurgickém pracovisti FN Brno je
pCLE vyuzivana v pankreatobiliarni chi-
rurgii. Jiz byly prezentovéany retrospek-
tivné hodnocené vysledky z pCLE vyset-
feni pacientd, ktefi podstoupili resekéni
vykon na slinivce bfisni pro tumor a byl
stanoven charakteristicky obraz pato-
logicky zménéné a zdravé tkdné pan-
kreatu a Zlu¢ovodu (obr. 5, 6) [37].

Zaveér

Ziskani mikroskopického obrazu vy-
Setfované tkdné v redlném case nein-
vazivnim zpUsobem je cesta, kterd na-
bizi potencidlni zrychleni diagnostiky
prekancer6z ¢i malignich onemoc-
néni gastrointestinalniho traktu, snizeni
poctu provadénych endoskopii a biop-
sif, mensi psychickou i fyzickou zatéz

Obr. 6. pCLE obrazy - zdravy pankreas (A, B), patologicky zménény pankreas (C, D).
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pacientd. Cetné studie potvrdily pfinos
pCLE v oblasti endoskopické, a to prede-
v$im v kombinaci s jiz bézné uzivanymi
vysetifovacimi modalitami. Slibnym se
zda téz vyuziti peroperacni neendosko-
pické. Taktéz nase zkusenosti s timto pfi-
strojem v oblasti pankreatobiliarni chi-
rurgie potvrzuji, Ze jeho uzitim Ize ziskat
validni informace o mikroskopické struk-
tufe tkani. V podstaté okamzité rozli-
deni zdravé ¢i patologické tkané muze
doplnit bézné peroperacné odebiranou
kryobiopsii a byt tak dalsim z voditek
pro indikaci ¢i odmitnuti radikalni chi-
rurgické lécby.

Limitujicimi faktory pCLE jsou nedo-
statecné rozsiteni v klinické praxi, cena
pfistroje a pouzivanych sond, subjek-
tivni slozka pti hodnoceni mikroskopic-
kého obrazu endoskopistou ¢i chirur-
gem. | pres tyto faktory celkovy pocet
uzivanych pfistrojl i provadénych pCLE
vysetieni postupné narusta, zda se tedy,
ze prinos pCLE prevazuje nad témito dil-
¢imi nevyhodami. Pfislibem k jeho dal-
$imu rozsifeni jsou navic nové sméry
uziti pCLE a nové moznosti zpracovani
ziskanych mikroskopickych obrazd po-
moci vypocetni techniky.
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Background: Probe-based confocal laser endomicroscopy (pCLE) is a novel diagnostic technique for endoscopy which
enables a microscopic view at a cellular resolution in real-time. Endoscopic detection of early neoplasia in the distal
esophagus is difficult and often these lesions can be missed. The aim of the pilot study was to obtain characteristic pCLE
figures in esophageal diseases for following studies, and to evaluate the possible future role of pCLE in the diagnostics of
dysplastic Barrett's esophagus (BE) or early esophageal adenocarcinoma (EAC). Methods: A review of the current literature
was performed and previously published pCLE images and classifications of esophageal diseases were searched and stu-
died first. In phase two of the pilot study patients with esophageal diseases such as reflux esophagitis, BE and EAC were
enrolled and scheduled for upper endoscopy with pCLE. A healthy cohort was also included. Results: From January 2019 to
July 2019, a total of 14 patients were enrolled in this prospective pilot study: 3 patients with reflux esophagitis, 4 with BE,
3 with EAC and 4 persons were included in the healthy cohort. The endoscopy with pCLE was performed and characteristic
pCLE figures were obtained. The correct diagnoses based on real-time pCLE were evaluated by an endoscopist in 11 of
the 14 cases (78.6 %). Conclusion: It was possible to obtain typical pCLE images of esophageal diseases during a standard
cap-assisted endoscopic procedure. pCLE seems to be a feasible new technique in BE surveillance and early neoplastic
lesion detection. However, more studies and data on larger number of patients are needed.

Key words: Barrett's esophagus, confocal laser endomicroscopy, esophageal cancer, esophagitis.
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Konfokalni laserova endomikroskopie v diagnostice onemocnéni jicnu: pilotni studie

Uvod: Konfokalni laserova endomikroskopie vyuzivajici sondy (probe-based confocal laser endomicroscopy — pCLE) je nova
diagnostickd metoda ur¢ena pro endoskopii, kterd umoznuje mikroskopické vysetieni na bunécné drovni v redlném case.
Endoskopicka diagnostika ¢asnych neoplastickych lézi distalniho jicnu neni snadna a ¢asto tyto léze mohou byt prehlédnuty.
Cilem pilotni studie bylo ziskat charakteristické pCLE obrazy u onemocnéni jicnu pro dalsi studie a vyhodnotit moznou roli
pCLE v diagnostice dysplastického Barrettova jicnu (Barrett’s esophagus - BE) a casného adenokarcinomu jicnu (esophageal
adenocarcinoma - EAC). Metody: Nejprve byl vyhledan prehled soucasné literatury s naslednym nastudovanim predchozich
publikaci obsahujici pCLE obrazy a jejich klasifikaci u onemocnéni jicnu. V druhé fazi byli do této pilotni studie zafazeni pacienti
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s onemocnénim jicnu, ktefi podstoupili horni endoskopické vysetieni s pCLE. Zafazena byla i zdrava kohorta osob. Vysledky:
Od ledna roku 2019 do ¢ervence roku 2019 bylo vysetieno celkem 14 pacientd v rdmci této prospektivni pilotni studie: 3 pacienti
s refluxni ezofagitidou, 4 s BE, 3 s EAC a 4 zdravé osoby. Byla provedena endoskopie s pCLE a ziskany charakteristické pCLE
obrazy. Spravna diagnéza byla endoskopistou stanovena pomoci pCLE (real-time) celkem u 11 ze 14 vysetfenych pacientl
(78,6 %). Zavér: Bylo mozné ziskat typické pCLE obrazy u onemocnéni jicnu béhem standardni endoskopie s vyuzitim capu.
pCLE se zda byt novou slibnou metodou k surveillance BE a detekci ¢asnych neoplastickych |ézi. Na druhou stranu je zapotiebi

vice dalsich studii a dat na vétsim souboru pacient.

Klicova slova: Barrettiv jicen, ezofagitida, konfokalni laserova endomikroskopie, nadory jicnu.

Introduction

Probe-based confocal laser endomicroscopy (pCLE) is a new dia-
gnostic technique for endoscopic use. pCLE provides a microscopic
view at a cellular resolution in real-time. Barrett’s esophagus (BE) is
considered as a premalignant condition for esophageal adenocar-
cinoma (EAC). Although the risk of cancer progression from nondy-
splastic BE is quite low (0.12-0.5 % per year) (1, 2), patients with BE are
managed with endoscopic surveillance. According to the European
society for gastrointestinal endoscopy (ESGE) guidelines, the patient
should undergo high-definition white-light endoscopy (HD-WLE) with
targeted biopsies from every visible lesion and random four-quadrant
biopsies every 2cm (3).

Unfortunately, endoscopic detection of early neoplasia is difficult
and these lesions can often be missed (4). Moreover, EAC risk is signi-
ficantly higher in dysplastic BE and the risk increases from 6 % up to
13 % annually (4-6).

pCLE as a novel endoscopic technique enables real-time microsco-
pic imaging of the mucosal tissue, and may play an important role in
future diagnostics of dysplastic BE or early EAC.

Methods

A review of the current literature about pCLE in esophageal diseases
was carried out first. Then the pCLE images from previously published
articles, classifications and criteria for pCLE were studied (Miami classifi-
cation for BE published by Wallace, with the addition of the description
for low-grade dysplasia (LGD) by di Pietro and for high-grade dysplasia
(HGD) by Gaddam (7-9).

From January 2019 to July 2019, a total of 14 patients were enrolled
into this prospective pilot study. The study protocol was approved by
the ethical committee of University Hospital Brno and all patients signed
the informed consent. The healthy cohort consisted of volunteers from
the medical students. Midazolam was used for sedation. A half dose of

Tab. 1. Baseline characteristics of patients (n = 14)

Fluorescite® (2.5 ml) with 8ml of saline solution as a contrast agent was
used. The cap was placed at the end of the endoscope before the exa-
mination. During the endoscopic procedure we used the GastroFlexTM
UHD confocal probes connected to a Cellvisio™ system (fig. 1a, 1b). The
patients underwent a standard upper endoscopy, the esophagus and
gastroesophageal junction were also carefully examined using high defi-
nition Fuijifilm® endoscopes with white light endoscopy, blue light imaging
(BLI), linked colorimaging (LCl) and then by pCLE (fig. 2a, 2 b). Biopsies were
taken from every area investigated by pCLE, and pCLE videos were later

Fig. 1a, 1b. Position of the endoscopic tower Fujifilm® and the Cellvisio
endoscopy system® including the laser scanning unit and display (Mauna
Kea Technologies, Paris, France) during the endoscopic procedure

1 1

Variable Total (n = 14) Healthy cohort Reflux esophagitis Barrett’s esophagus Esophageal
(n=4) (n=3) (n=4) adenocarcinoma

(n=3)

Male/female M: 10/F: 4 M:3/F:1 M: 2/F:1 M:2/F: 2 M: 2/F:1

Age (average) 45.8 253 39.0 543 705

BMI (average) 26.2 24.8 279 259 26.8

Smoking Y:3/E:3/N: 8 Y:O/E: O/N: 4 Y:2/E:0/N: 1 Y: /B 1/N: 2 Y:0/E: 2/N: 1

PPl users Y:7/N:7 Y:0/N: 4 Y:2/N:1 Y:4/N: 0 Y:1/N: 2

Hiatal hernia Y:4/N: 10 Y:0/N: 4 Y: 2/N: 1 Y:1/N:3 Y:1/N: 2

Y - yes, N—no, M —male, F - female, BMI - body mass index, PPl - proton pump inhibitor, E - ex-smoker

v.casopisvnitrnilekarstvi.cz / Vnitr Lék 2020; 6¢ VNITRNI LEKARSTVI

197



E28 | ORIGINALARTICLE

Confocal laser endomicroscopy in the d

correlated with the histopathologic findings (by a histopathologist and an
endoscopist independently, and in phase two by a histopathologist and
an endoscopist together). The aim of the pilot study was to obtain basic
microscopic images of a healthy esophagus, esophagitis, BE and EAC.

Results

A total of 14 patients were enrolled in the study and underwent
an upper endoscopy with pCLE, of which 10 patients were male and
4 were female. The average age was 45.8 years and the mean BMI was
26.2. The following diagnoses were endoscopically identified and later
confirmed by histopathology results: 3 patients with reflux esophagitis,
4 with BE (3 patients with intestinal metaplasia (IM), 1 patient with LGD),
3 patients with EAC and 4 persons were included in the healthy cohort.
Half of the patients were current users of proton pump inhibitors,
3 patients were smokers, 3 patients were ex-smokers, and in 4 patients
hiatal hernia was present among the endoscopic findings. The baseline
characteristics of the patients can be seen in table 1.

The upper endoscopy examination was followed by pCLE. No ad-
verse effects were observed after the application of the contrast agent.
Videos were recorded during all of the pCLE procedures. Every video
record was evaluated during the endoscopy, and then re-evaluated
with a final histopathology result according to each diagnosis of reflux
esophagitis, BE (IM, LGD), EAC, and also in the healthy cohort.

In a healthy esophagus we observed these pCLE images: normal
squamous epithelium which appears as typical scale-like cells (fig. 3a),
without the presence of inflammatory cells, sporadically intrapapillary
capillary loops were also observed (fig. 3 b).

In patients with reflux esophagitis we saw columnar cells, hyperemia
and inflammatory cells in the area of the gastroesophageal junction (fig.
4a), and in the squamous epithelium, stromal papillae with hyperemia
in the distal esophagus (fig. 4 b).

The characteristic pCLE figures which we saw (and recorded) during
the procedure in nondysplastic BE were: columnar cells and uniform
villiform architecture and with dark goblet cells (fig. 5a, 5 b). In the patient
with both BE and LGD we observed: dark non-round glands, lack of goblet
cells, a sharp cutoff of darkness and variable cell size (fig. 6a, 6 b). No patient
with HGD participated in our pilot study. In patients with EAC the following
signs were seen: disorganization or a loss of structure, dark columnar cells
with severe nuclear atypia and dilated irregular vessels (fig. 7a, 7 b).

5es. a pllot stucy

The comparison of the pCLE images and the final histopathology
figures from the biopsies taken can be seen in Fig. 3¢-7c.

The correlations between the pCLE images captured by endosco-
pists and the definitive histopathology results are summarized in table
2. The correct diagnoses based on real-time pCLE were evaluated
by an endoscopist in 11 of the 14 cases (78.6 %). The average time
of pCLE examination needed to obtain a diagnosis based on pCLE
images was 8 minutes.

Fig. 2. Endoscopic view in high-definition white-light endoscopy (HD-WLE)
(@) and blue light imaging (BLI) (b) of nondysplastic Barrett's esophagus
investigated with the confocal probe Cellvisio®

Tab. 2. Correlation between pCLE images and definitive histopathology samples

L. . Esophageal
Variable Total Healthy cohort Reflux esophagitis | Barrett’s esophagus adohicardocma
(n=4) (n=3) (n=4)
(n=3)
Histology Esophageal Reflux esophagitis
14 squamous epithelium: | (grade 1): 2, (grade IM:3, LGD: Fsorrr)h?geal i
adenocarcinoma: 3
4 2):1
Correct pCLE established
diagnoses/definitive 1114 4/4 2/3 3/4 2/3
histopathology diagnoses
Average time of pCLE procedu-
re needed to establish diagnoses 80 6.0 75 9.6 9.0
based on pCLE images (minutes)

pCLE — probe-based confocal laser endomicroscopy, IM - intestinal metaplasia, LGD — low grade dysplasia
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Discussion

pCLE is a novel diagnostic method used in gastrointestinal en-
doscopy (BE, gastric diseases, pancreatic cysts, bile duct structures
and inflammatory bowel disease or colorectal lesions in the colon), as
well as in the pulmonary and urinary systems, and even during surgical
procedures (10, 11).

Promising data and results were gained especially for BE. One of the
first prospective multicenter studies was published by Wallace et al in 2010
(7). 40 sites of BE tissue were investigated by pCLE (followed by matching
biopsies) and evaluated by 11 experts in BE, with results which suggest
that pCLE has a very high accuracy for the diagnoses of neoplasia in BE.

One year later Sharma et al (12) in 2011 published another prospec
tive multicenter study on a larger cohort of patients and with a different
study design. The pCLE were examined in 101 patients with BE and the
combination of HD-WLE with pCLE significantly improved the ability to
detect neoplasia in BE in comparison to just HD-WLE alone.

In 2011 Gaddam et al (8) set the pCLE criteria for dysplastic BE
(HGD/cancer). The study resulted in the formulation of a total of six pCLE
criteria which predicted dysplasia with a good degree of accuracy. These
criteria were as follows: saw-toothed epithelial surface, not easily iden-
tifiable goblet cells, non-equidistant glands, unequal size and shape of
glands, enlarged cells, and irregular and non-equidistant cells. However,
this work did not evaluate the ability of these criteria to diagnose LGD.

Confocal laser endomicroscopy in the diagnostics of esophageal diseases
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Diagnostic criteria from di Pietro et al (9) in 2019 have recently been
published. The best cutoff for LGD diagnosis was the positivity of any
3 of the 6 following criteria: dark non-round glands, irregular gland shape,
lack of goblet cells, sharp cutoff of darkness, variable cell size, and cellular
stratification.

The characteristic pCLE figures we obtained were in accordance with
previously published articles and classifications (in diagnosis with BE, EAC
and healthy esophagus). We found just one study from Canto et al (13)
in which patients with esophagitis were also investigated using pCLE.
However, the aim of that study was focused on neoplastic lesion detection
and thereis a lack of information about pCLE images of esophagitis. In our
pCLE figures we recorded columnar cells with hyperemia and inflammatory
cells (in the area of the gastroesophageal junction) and squamous epithe-
lium in the distal esophagus with stromal papillae and their hyperemia.

Early detection of dysplastic BE lesions and their treatment is a goal
for the prevention of EAC progression. However, the identification
and detection of these lesions can be challenging for endoscopists.
In 2017, Scholvinck et al (4) published a comparative study where the
detection rates of neoplastic visible lesions (HGD or early EAC) were
60 % in community centers and 87 % in expert centers. This supports
the value of expert centers for visible lesion detection. The detection
and more accurate specification of the lesion can be even higher
in combination with pCLE.

Fig. 3. pCLE view of a normal distal esophagus: g, b—normal squamous epithelium of the esophaqus (typical scale-like cells), no edema or inflammatory
cells; ¢ - histopathology examination: normal squamous epithelium, haematoxylin-eosin staining 40x

Fig. 4. pCLE view of esophagitis: a — columnar cells, hyperemia and inflammatory cells (area of gastroesophageal junction), b — squamous epithelium,
stromal papillae with hyperemia; ¢ - histopathology examination: mixed acute and chronic inflammatory cells in the epithelium, basal cell hyperplasia,
elongation and hyperemia of the lamina propria papillae, haematoxylin-eosin staining 40x
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Fig. 5. pCLE view of BE with intestinal metaplasia (nondysplastic): a — columnar cells with dark ‘goblet” cells, no nuclear atypia, b - columnar cells without
nuclear atypia; ¢ — histopathology examination: columnar epithelium of intestinal type with goblet cells, haematoxylin-eosin staining 40x

Cellvizio"

Fig. 6. pCLE view of BE with low grade dysplasia: a - non-round shaped glands with dark columnar cells, b - variable degree of darkness with sharp
cutoff of the columnar epitheliumy; ¢ — histopathology examination: glands with columnar epithelium with lack of goblet cells and nuclear enlargement,

haematoxylin-eosin staining 40x

Cellvizio®

Alongside the possible higher rate of detection of dysplastic BE
by pCLE, there are other advantages discussed. The strategy of the
Seattle protocol may miss 10-50 % of esophageal neoplasms and
the increased risk of bleeding from multiple biopsies is also under
debate (14, 15). The use of pCLE during endoscopy may increase the
detection and targeting of neoplastic lesions and could decrease the
number of biopsies (resulting in a lower risk of bleeding) (12, 13, 16).

The incidence of EAC is increasing and due to late carcinoma de-
tection the 5-year survival rate is low (less than 20 %) (17, 18). As well
as BE as a complication of gastroesophageal reflux disease, there are
other well known risk factors for EAC such as male gender, smoking
and obesity (19-21).

Most of the data also considers the location in the distal esopha-
gus on the right side of the wall as risk factor for EAC development.
According to this data neoplastic lesions are mainly located between
the 12 and 3 o'clock position (22) or by other authors between the
2and 5 o'clock (23). This part of the distal esophagus should be possibly
investigated more carefully if pCLE were to be used.

The length of BE segment is also assessed as a risk factor for EAC
progression. The risk of progression increased from 19 % to 28 % for
every 1 cm increase in the length of the BE (19, 24, 25). Richardson et
al (26) in 2018 in his work showed that multiple real-time pCLE can
evaluate the entire segment of the BE.

Vnitr Lék 2020; 66(2)
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Radiofrequency ablation is an endoscopic ablation technique, and ba-
sed on the results of several recent studies it is widely used in the era-
dication of dysplastic BE (without any visible lesion). If visible lesions are
apparent, a combination of endoscopic resection and ablation techniques
should be performed (3, 6, 27-30). A future benefit of pCLE could be the
accurate distinguishing between nondysplastic and dysplastic BE and
therefore, better therapy management (16).

The risk of lymph node metastases in cases of intramucosal ade-
nocarcinoma (T1a) is low, around 1-2 % (20, 31). Therefore endoscopic
methods of resection such as endoscopic mucosal resection (the
preferred method in case of early EAC) or endoscopic submucosal
dissection (in selected cases only) are considered as sufficiently defi-
nitive treatment (32). An esophagectomy is mostly seen as a second
option due a similar success rate but higher morbidity in treatment. If
EAC invades the submucosa (T1b) the risk of lymph node metastases
increases to 22 % (some data even shows 46 %) and for that reason
endoscopic resection is not feasible (31, 33, 34). In cases of EAC (T1b
sm1) with favorable grading (well differentiated) and without lym-
phatic or blood vessel tumor invasion, an endoscopic resection can
be considered in patients of a borderline fitness for surgery (3, 30).

One possible role of pCLE can be in the accurate definition of the
lesions of BE (LGD, HGD or EAC), leading to the best choice of treatment.
Dolak et al (2) in 2015 published a study where patients with BE referred
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Fig. 7. pCLEview of esophageal adenocarcinoma: a— disorganized structure, dark columnar cells with severe nuclear atypia (anisokaryosis), b - disorga-
nized structure of the gland with dark columnar cell and dilated irregular vessels; ¢ - histopathology examination: neoplastic glands show highly irreqular

Cellvizio' Cellvizid

for endoscopic resection were examined by pCLE before the resection.

The study revealed additional neoplastic tissue when compared with
the prior HD-WLE and narrow band imaging (NBI).

Promising data is also available from two meta-analyses published
in 2016 a 2018, both published by Xiong from China. In 2016 his meta-
-analysis confirmed that pCLE can be applied to BE surveillance and can
lead to the early diagnosis of EAC (35). His recently published analysis
from 2018 highlighted significantly increased esophageal neoplasia
detection when compared to NBI alone (36).

Performing pCLE in the distal esophagus can sometimes be diffi-
cult. However, using a cap at the end of the endoscope can help and
improve the stabilization of the probe and the final pCLE image (14).
Adverse effects or allergic reactions to the contrast agent Fluorescite®
have been studied in 2 272 patients (from 16 international centers in
total) who underwent pCLE in the gastrointestinal tract. No serious
adverse events were reported. Mild adverse events occurred in just
1.4 % of individuals, including nausea/vomiting, transient hypotension
without shock, injection site erythema, diffuse rash, and mild epigas-
tric pain (37). In our group we did not record any side effects after
the application of the contrast agent. Another relative disadvantage
can be the higher purchase price and operational costs. On the other
hand, using pCLE during an endoscopy can lead to a decrease in en-
doscopic procedures and the amount of biopsies taken, potentially
reducing the costs (13, 26).

As well as pCLE there are other experimental methods currently in
development. De Groof et al (38) published a method of computer-aided
detection of early BE neoplasia in 2018. This method also enables real-time
detection and locates BE neoplasia on endoscopic images with high
accuracy. However, more experience, data and further development of
the algorithm for the video evaluation performed in this new technique
are needed.
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architectural glandular arrangement and sever nuclear atypia, haematoxylin-eosin staining 40x

A possible limitation of our study is the low number of patients
investigated. However, the aim of this pilot study has been to gain
experience with pCLE in esophageal diseases and obtain characteristic
pCLE figures for future studies.

Conclusion

Endoscopic detection of neoplasia in BE (especially in long segments) is
challenging and advisable in managing surveillance in expert centers for BE.

We studied and established basic pCLE figures for esophageal di-
seases during a standard cap-assisted endoscopic procedure. It seems
to be a possible new technigue in BE surveillance and early neoplastic
lesion detection. However, more studies and data on larger numbers of
patients are needed.
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