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A b s t r a c t

Sprengel’s deformity is a congenital elevation of the scapula characterised by medial rotation of
the distal pole of the scapula. At the Department of Paediatric Surgery, 26 children were followed
up and treated for this condition in the period from 1970 to 1998. Of them, 18 underwent surgery
for deformities whose severity was classified according to Cavendish as grades 2,3 or 4. The
average age at operation was 7 years. In nine patients, Woodward’s operation was used and nine
patients underwent partial excision of the scapula with removal of the omo-vertebral bone, if
present, and detachment of elevator scapulae muscles-release of scapular fixation when indicated.
All grade 2 and grade 3 patients benefited from the operation by improvement in both function and
appearance; only three developed a hypertrophic, keloid scar. They all showed better active shoulder
joint movement. In two grade 4 patients, neither cosmetic nor functional effect was achieved and
one developed a keloid scar. 
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INTRODUCTION

Congenital elevation of the scapula, i.e., scapula alta is characterised by
a various degree of scapular dysplasia, smaller size of the affected scapula as
compared to the healthy side, rotation of the distal angle medially and active
elevation of the arm is more or less reduced .

The cranial angle of the scapula is usually curved forwards above, sometimes
even over, the thoracic aperture (1,2,3). In a typical unilateral deformity, different
levels of the shoulder joints are conspicuous. In mild cases, mobility in the
shoulder girdle may not be limited at all; however, in more severe cases, elevation
in the shoulder joint above the horizontal is restricted to a varying degree.

This limited elevation in the shoulder joint is caused by scapular movement
being restricted due to the presence of an omo-vertebral bone or a cartilaginous
structure between the cranial angle of the scapula and the spinous processes of
vertebrae in the lower cervical spine. The medial border of the scapula is abutting
against the spinous processes of adjacent vertebrae at both elevation and
abduction.
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This scapular deformity may be associated with other congenital
malformations such as fusion of ribs or their missing, or development of a higher
number of ribs, inborn scoliosis, Klippel-Feil syndrome (manifested as a short
neck due to fusion of the cervical vertebrae that may be abnormal in morphology)
and, in some cases, spina bifida. It may also occur together with
meningomyelocele and hydrocephalus or with other congenital defects such as
polydactyly, syndactyly or congenital vascular anomaly (3,4,6).

Congenital elevation of the scapula is commonly referred to as
Sprengel’s disease. Sprengel and Kölliker described cases in the Langenbecks
Archiv für klinische Chirurgie in 1891 and Kölliker applied Sprengel’s name to
this condition, thus giving him an unjustified eponymous memorial (5). The first
description of this deformity is attributed to Eulenberg and was published in 1868
also in Germany. In 1883, the British authors Willet and Walsham published
a detailed anatomical study based on postmortem dissection of deformed shoulder
girdles (5). In 1972, Cavendish formulated a grading system on the basis of 112
cases reviewed from several British hospitals (5).

The surgical management of scapular elevation was first proposed by Putti in
1908 who advised that muscular attachment to the scapula should be released and
the scapula transplanted to a lower level . Further modifications were developed
by Green, Allan and Woodward in 1957,1964 and 1961, respectively (Fig. 1).

If it is necessary to remove the cause of scapular fixation and, in order to
prevent complications associated with brachial plexus palsy, clavicular
osteotomy may occasionally be performed (2,3). A radical approach was
advocated by McFarland in 1950, who believed that nothing but excision of most
of the scapula, leaving only the glenoid and the coracoid, would produced the
desired effect (6).

The aim of the study was to evaluate indications for and outcomes of surgical
management in this rare congenital deformity of the musculoskeletal system, to
present the results of our techniques in terms of cosmetic and functional
improvement and to show the prospects offered by surgical treatment (5).

MATERIALS AND METHODS

The study comprised 26 patients treated at the Department of Paediatric Orthopaedics for
congenital elevation of the scapula, of whom 18, 12 girls and 6 boys, underwent surgery. In seven,
the deformity was left-sided and in eleven it was right-sided. None had a bilateral deformity. The
severity of the deformity was assessed on the basis of the four-grade system, established by
Cavendish (4,5), as described below: 

Grade 1, very mild. The shoulder joints are level and the deformity is invisible when the patient
is dressed.

Grade 2, mild. The shoulder joints are level or almost level but the deformity is visible when the
patients is dressed, as a lump in the web of the neck. 

Grade 3, moderate. The shoulder joint is elevated 2 to 5 cm. The deformity is easily visible.
Grade 4, severe. The shoulder is much elevated so that the superior angle of the scapula is near

the occiput, with or without neck webbing or brevicollis. (Table 1.)
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Fig. 1 
The surgical management of scapular elevation.



The study did not involve any grade 1 patients because their diagnosis did not require surgical
management, but physical therapy was indicated.

The age of patients, the side affected, associated abnormalities, age at operation, type of
operation, shoulder function before and after surgery and cosmetic improvement shown by the
position of shoulder joints and the appearance of postoperative scars are presented in Tables 2 to 4.

The following surgical procedures were used: 1) excision of the supero-medial part of the
scapula; 2) excision of the supero-medial part of the scapula and the omo-vertebral bone; 3) excision
of the supero-medial part of the scapula with detachment of the levator scapulae muscle; 4)
Woodward’s operation.

The operative techniques were as follows: In procedure 1, a short incision was made above the
prominent part of the scapula and , after subperiosteal resection, the appropriate part of the bone was
excised. The approach in procedure 2 was made through a longitudinal incision; careful removal of
the bony, as well as tethering fibrous tissue bridge and cartilagenous parts of the omo-vertebral bone
was necessary. In procedure 3, a longitudinal incision was made above the spinous processes of the
vertebrae, but it was shorter than in Woodward’s scapular transplantation; the levator scapulae muscle
was detached in its affected part. In procedure 4, an incision was made from the spinous process of
C1 to the spinous process of Th 9, as recommended by the author ; both the greater and lesser
rhomboid muscles were detached and the part of the levator scapulae muscle turned into fibrous
tissue was removed. After careful dissection, the omo-vertebral bone was completely excised.

The trapezius muscle was detached from its origin on the spinous processes of the vertebrae, the
scapula was displaced distally and the origins of the rhomboid and trapezius muscles were re-
attached to the spinous processes more distally; the free flat of the trapezius was, in its caudal part,
sutured under the flap derived from the musculus latissimus dorsi. The 2A nylon thread was used in
all surgical procedures carried out since 1994. Intradermal suture with Prolen Johnson & Johnson
suturing material, using atraumatic needles, was applied to the skin. Before 1994, nylon material
manufactured in the Czech Republic was used for skin suture.

Postoperative treatment in procedures 1 and 2 consisted of application of a simple, soft aseptic
bandage; after procedures 3 and 4, the application of Desault’s bandage for 3 weeks and subsequent
rehabilitation were required. Generally no antibiotics were administered in uncomplicated cases.

RESULTS

The degree of severity in all 26 patients was evaluated according to the
Cavendish classification system. Generally, the right side was affected more
frequently that the left one and girls suffered from Sprengel’s deformity more
often than boys. The group of grade 1 patients was largest (eight children) and
was treated without surgical intervention. Of the 18 patients operated on, two had
grade 4 deformity and they both were girls (Table 2). 

The deformities associated with congenital elevation of the scapula were
related to changes in vertebrae manifested as congenital scoliosis, most often in
the thoracic region. Klippel-Feil syndrome characterised by a short neck with
a low hair line due to a reduction in the number of vertebrae and their deformation
was found in four patients. The occurrence and frequency of congenital
abnormalities are shown in Table 3.

Congenital scoliosis was localised in all cases in cervical and cervicothoracical
spine without neurological symptoms.No consequent surgery was administered.

The extent of movement in the affected shoulder joint ranged from full
movement to restricted abduction (80 degrees). The patients treated surgically
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Table 1
Cavendish four-grade system od evaluation of Sprengel’s deformity

Grade I very mild shoulder joints are level when dressed,deformity invisible

Grade II mild shoulder joints are almost level when dressed,deformity is visible

Grade III moderate shoulder joint is elevated 2–5cm deformity is easily visible

Grade IV severe superior angle is near the occiput brevicollis,neck webbing

Table 2
Characteristics of the patients and the severity of scapular deformity

Cavendish Total no. Boys Girls Left-sided Right-sided
Classification of patients deformity deformity

Grade 1 8 3 5 2 6

Grade 2 10 3 7 3 7

Grade 3 6 3 3 2 4

Grade 4 2 0 2 2 0

26 10 16 11 15

Table 3
Associated congenital abnormalities

Deformity Number of patients

Klippel-Feil syndrome 4

Congenital scoliosis 15

Deformity of lumbal vertebrae 4

Deformity of thoracic vertebrae 11

Face asymetry 5

Omo-vertebral bone presence 10

Note: some patients had multiple deformities
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Table 4
Clinical findings before surgery

Patient Cavendish Patient’s Age at Function of the
Number classification sex operation shoulder joint

(in years) (in degrees)

1 2 Male 3 Full abduction

2 3 Mal Abduction 110

3 2 Female 8 Full abduction

4 2 Female 8 Full abduction

5 3 Male 7 Abduction 110

6 2 Female 7 Abduction 130

7 4 Female 6 Abduction 80

8 3 Female 7 Abduction 130

9 2 Female 8 Full abduction

10 2 Female 6 Abduction 140

11 3 Female 6 Abduction 110

12 2 Male 9 Full abduction

13 3 Female 8 Abduction 160

14 2 Female 7 Full abduction

15 2 Female 8 Full abduction

16 3 Male 10 Abduction 110

17 4 Female 5 Abduction 90

18 2 Male 14 Full abduction
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Table 5
Clinical findings after surgery

Patient Cavendish Type of Scar Function of the

Number classification operation rating shoulder joint

(in degrees)

1 1 III A Full

2 2 IV B 130

3 2 II B Full

4 2 II C Full

5 2 IV B 120

6 1 I A 160

7 4 IV C 80

8 3 IV C 130

9 1 IV B Full

10 1 III A 160

11 2 IV B 120

12 1 II A Full

13 3 III C Full

14 1 IV A Full

15 1 III A Full

16 2 IV B 120

17 4 III B 90

18 1 IV A Full

Type of operation: I, excision of supero-medial part of scapula ; II, excision of supero-medial part
of scapula and omo-vertebral bone; III, excision of supero-medial part of scapula and omo-

vertebral bone and detachment of levator scapulae muscle; IV, Woodward’s operation. Scar: A,
very good; B, satisfactory; C, hypertrophic.



252

were between 3 and 14 years old, the average age at operation was 7 years
(Table 4).

Woodward’s operation was performed in nine patients, of whom seven had
good or satisfactory scars and two showed hypertrophic and keloid scars. In two
grade 4 patients, one treated by partial resection and one by Woodward’s operation,
the benefit of surgery was small or none at all; one operation resulted in only
reducing the lump in the web of the neck and the other produced neither subjective
nor objective improvement. Clinical findings before surgical management are
shown in Table 3 and postoperative findings including functional and cosmetic
outcomes and the types of surgical procedures are presented in Table 5.

Improvement in appearance was obvious in the patients with grade 2 and grade
3 deformities. Of 10 patients with grade 2 deformity before surgery, eight were
classified as grade one after the operation and of six patients with grade 3, four
achieved grade 2. Most of these patients did not feel any restriction in arm
function before surgery but, on the average, postoperative examination of the
extent of movement showed improvement in abduction and elevation by 20
degrees.

DISCUSSION

Congenital elevation of the scapula is a rare deformity of the upper extremity
and the shoulder girdle. Groups of patients reported in the literature have not
comprised more than 20 subjects. The most comprehensive information has so far
been provided by a multicentre study published by Cavendish, which involved
110 patients (5). The degree of deformity varies but only one side is usually
affected; bilateral deformities occur occasionally (1,5,6). A frequent feature is the
presence of an omo-vertebral bone; in our group it occurred in 65 % of the
patients, other authors have reported its occurrence between 18 % and 60 %
(5,2,3,7). If the omo-vertebral bone is present, its complete removal is part of the
surgical treatment. A very rare feature is an atypical, doubled omo-vertebral bone
(4). A bone structure reminiscent of a clavicula with costovertebral articulation
has also been described (3). The classification of severity of this condition is
based on the grading system formulated by Cavendish (5), which is generally
accepted as a convenient classification.

Very mild cases of congenital elevation (Cavendish’ grade 1) usually pass
unnoticed until the school age or even adolescence of the child. At the orthopaedic
ward, the presenting features are usually a wrong posture or suspected scoliosis
diagnosed at regular preventive examinations or observed by the parents or the
patients themselves. According to the majority of authors, conservative treatment
of grade 1 cases is satisfactory (6,2,3). This involves consistent and targeted
rehabilitation with segmental strengthening of muscles in the scapular region, the
rhomboid muscles, the subcapsular muscle and the deep back and abdominal
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muscles, which is a standard procedure also used in the treatment of wrong
posture, juvenile kyphoses and non-structural scoliosis.

In severe cases (grade 4), poor prospects for improvement after surgical
treatment have been reported (2,5,8). Surgical management was regarded as
beneficial only by some authors, who performed total scapulectomy or clavicular
osteotomy, in spite of frequent complications such as temporary or permanent
brachial plexus palsy (1,8,9).

Surgical treatment is fully indicated in mild and moderate cases (grades 2 and
3) because it provides improvement in both function and appearance. The
approach selected and its extent in relation to the length of skin incision necessary
to perform scapular excision should be taken into account. At present, the method
of choice is Woodward’s operation which does not require a long-term plaster
immobilisation including spica-cast in order to anchor external suture and is less
painful during postoperative treatment than the previous method advised by
Green, although it gives comparative results. Green’s procedure may also
frequently result in per secundam healing and development of an unsightly keloid
scar (8,10,11). Woodward’s operation is basically a gentle procedure which
carries a low risk of brachial plexus palsy and profuse bleeding(11). It is based on
scapular transplantation to a lower level by moving the spinal origins of the
rhomboid and trapezius muscles caudally (1,9).

The outcome of subtotal scapulectomy, previously recommended for treatment
of the most severe cases of Sprengel’s deformity, is, according to the majority of
authors, unsatisfactory in terms of both function and cosmetics. Osteotomy of the
clavicle, as proposed by Robinson, may be necessary when deformity of this
bone, particularly at the sterno-clavicular joint, would prevent adequate descent
of the shoulder (5). Scapular osteotomy with osteosynthesis, in addition to
excision of the prominent part of the scapula and removal of the cause of scapular
fixation, has been described by Wilkinson et al. (9), but many authors regard this
procedure as unnecessary (3,5,7).

The optimal age for surgical treatment is between 5 years and adolescence (7).
Examination for the presence of an omo-vertebral bone should not rely on X-ray
findings only because the proportion of ossified connective or cartilaginous tissue
in this structure may be small. In making diagnosis, examination by palpation has
its important decisive role (2). In grade 4 deformity cases, many authors advise to
avoid the trauma of surgical management because the chances of gaining
worthwhile improvement are slender (4,5,7,9,11).
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PROBLEMATIKA CHIRURGICKÉHO LÉâENÍ SPRENGELOVY DEFORMITY LOPATKY

S o u h r n

Na klinice dûtské chirurgie, ortopedie a traumatologie FN Brno bylo za období 1970–1998
operováno 18 pacientÛ ( 12 dívek a 6 chlapcÛ ) se Sprengelovou deformitou – vysok˘m stavem
hypoplastické lopatky s mediální rotací jejího distálního pólu z celkového poãtu 26 sledovan˘ch.
U devíti z nich byl pouÏit klasick˘ WoodwardÛv postup a u ostatních jeho rÛzné modifikace. 

Cílem autorÛ bylo stanovení indikaãních kritérií k operaãní léãbû v závislosti na typu deformity
podle Cavendishe a zhodnocení jejich v˘sledkÛ. 

V̆ sledky léãby hodnotí podle následujících kritérií: kvalita pooperaãní jizvy, úroveÀ v˘‰ky
ramenních kloubÛ a rozsah pohybÛ ramenou. 

U dvou pacientÛ s typem Cavendish IV autofii nepozorují efekt kosmetick˘ ani funkãní. U deseti
pacientÛ s II. a ‰esti pacientÛ se III. stupnûm deformity vÏdy prokazují zlep‰ení celkového stavu bez
zmen‰ení rozsahu pohybÛ.

Autofii doporuãují operaãní postup u II. a III. typu dle Cavendishe, u postiÏení IV. typu je
vhodnûj‰í konzervativní postup.
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