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INTRODUCTION

Sprengel deformity is a rare congenital deformity of shoul-
der girdle in which there is   undescended, hypoplastic and 
malrotated scapula.1,2 Female to male ratio of this deformity 
is about 3:1.2 Most limited shoulder movement in this anom-
aly is abduction movement.3 Initially it was diagnosed by 
Eulemberg in 1863.4 Later on Willet and Walsham5 identified 
two cases explaining the anatomical basis and its association 
with rib and spine deformity. Sprengel6 in 1891 described 
four cases and disease was named after his name. The scapu-
la develops along with upper limb during fifth week in lower 
cervical or upper scapular region and descends to final ana-
tomical position by 12th week of gestation.7 Sprengel scapula 
is a small deformed scapula with horizontal diameter that 
exceeds vertical diameter8, forward curvature of the supe-
rior angle of the scapula over the apex of thorax, abutment 
of the medial scapular border against spinous processes of 
adjacent vertebrae, anterior curving of supraspinous portion 
of the scapula and  prolongation of superior medial scapular 
angle with omovertebral bone.9  Broca described a scapular 
index to describe relationship between the vertical and hori-
zontal diameters of scapula. Others used subscapular angle, 
supraspinous angle and infraspinous angle as an indicator of 
deviation from normal.8 The proportion of bilateral and uni-
lateral Sprengel scapula cases is 1:10.10 Cavendish11 classi-

fied the deformity into four grades describing the indications 
for treatment. They are-

Grade I –Shoulders at the same level. Deformity invisible 
under clothing.

Grade II- Shoulders at the same level. Deformity visible 
when patient is dressed as lump at the back of neck.

Grade III- Asymmetric shoulders. The deformed shoulder is 
raised by 2-5cm.

Grade IV- The affected shoulder is raised by more than 
5cm so that superior angle is close to occiput. Rigault and 
Poliquen12 gave radiological grading depending on the posi-
tion of medial angle of scapula. 

Grade I –Between the transverse processes of T2 and T4.

Grade II-Between transverse process of C5 and T2.

Grade III-Above the transverse process of C5.

CASE REPORT

A boy-aged 8-year-old came in outdoor Orthopaedics depart-
ment at Govt Medical College Amritsar with the elevation of 
shoulder on right side. There was a lump at the back of the 
neck with right sided restricted movements of shoulder and 
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ABSTRACT
Introduction: Sprengel scapula is an uncommon congenital abnormality in which scapula fails to descend down to the normal 
position. 
Case Report: A boy aged 8-year- old presented with Sprengel scapula on right side.  Posteroanterior Chest radiograph was 
taken and this anomaly was confirmed. 
Conclusion: A detailed knowledge of anatomical basis will help orthopedic surgeons to improve the success rate and lowering 
the complications of different surgical procedures.
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arm. No other associated musculoskeletal abnormality was 
noted.  X ray chest PA view was done and Sprengel scapula 
on the right side was diagnosed.  (Fig 1)

Figure 1: Radiograph showing Sprengel Scapula on right side.

DISCUSSION

Embryology
Scapula appears as a mesenchymal mass at fourth and fifth 
cervical vertebral level at 6th week of intrauterine life. It 
starts migrating caudally to its definitive anatomical position 
with inferior scapular angle between sixth and eighth tho-
racic vertebra by 12th week of intrauterine life. During caudal 
migration scapula undergo morphological changes to adapt 
to prehensile functions of upper limb.13 If this migration is 
interrupted, the condition is known as Sprengel Scapula. 
The cause is still unknown and it can be vascular 14 as in-
terruption of blood supply from subclavian artery lesions15 
or some familial cases are seen suggesting genetic transmis-
sion16 or as autosomal dominant by some authors.17 This is 
also associated with Klippel-Feil Syndrome and muscle ab-
normalities around shoulder girdle18,19, cardiopulmonary and 
genitourinary abnormalities.20,21 The abnormal bone known 
as omovertebral bone is an abnormal connection between 
posterior cervical spine and superomedial border of scapula, 
is often associated with Sprengel deformity. Possible etiol-
ogy of omovertebral bone includes overgrowth of spinous 
process of scapula and ossification of connective tissue in in-
termuscular planes between spine and scapula.19   A number 
of bone abnormalities associated with Sprengel abnormali-
ties include costal elements like aplasia, hypoplasia, synos-
tosis, bifidity, supernumerary ribs, clavicular anomalies  like 
variations in shape and position, vertebral abnormalities like 
cervical and thoracic spina bifida occulta, hemivertebrae and 
secondary scoliosis. Extraosseous abnormalities associated 
with Sprengel scapula include Diastematomyelia, torticollis, 

Cleft Palate, Pterygium colli, renal abnormalities, Poland 
syndrome and Gorlin-Goltz Syndrome.16 

Anatomical Basis of Treatment 
Most important muscle resisting upward directed forces of 
levator scapulae and Rhomboids on scapula is Trapezius 
muscle and this muscle is found atrophied in Sprengel de-
formity.11 A number of factors affect the success of surgical 
outcome like age of patient, functional impairment as well 
as co morbities like torticollis, short neck, severe congenital 
scoliosis and neurological involvement. Surgery should be 
avoided in patients with short neck and Grade 4 deformity.19 
To prevent brachial plexus injury while mobilizing the scap-
ula in patients more than eight years, a 2-cm mid clavicu-
lar resection osteotomy is recommended. The resected part 
can be morcellized and placed back into periosteal sheath. 
In younger patient, one cm clavicular resection osteotomy is 
performed without replacing the bony gap.22 Initially proce-
dures involved release of medial muscle attachments, lower-
ing the scapula bone and anchoring the lower pole of scapula 
to the rib or surrounding muscles.  Procedures involved were 
Putti or Putti-Schrock and Green’s procedure. Putti proce-
dure involved lowering of the scapula and fixing to the rib 
and is uncommon and obsolete now. Schrock’s modified pro-
cedure involved osteotomy of the supraspinous region and 
acromion base to facilitate scapular descent. 13 Green tech-
nology involved extra periosteal detachment of superior and 
medial scapular muscles, excision of supraspinous portion, 
lowering of the scapula and reattachment of the muscles. 
Modified Green’s procedure included the placement of the 
inferior angle of scapula in a pocket created beneath latis-
simus dorsi.23,22 This was considered as a difficult technique 
associated with wide ugly keloid. In order to simplify the 
technique with least complications, Woodward technique 
was employed. It involved the release of trapezius, levator 
scapulae and rhomboids from the origin from spinous pro-
cesses, taking the scapula lower down in a pocket and re-
attaching all the muscles. But this technique did not cause 
any change in muscular insertion and scapular rotation.24,25 
Mears’s procedure involved muscular detachment at scapu-
lar origin and excising superomedial angle of scapula. It also 
included osteotomy through body of the scapula to avoid any 
impingement of the residual portions during abduction. This 
required the release of the long head of triceps which act as 
passive limitation of the abduction.26,27 Another approach is 
partial Scapulectomy which included the removal of superior 
angle of the scapula. This excision can be done separately or 
in association with other procedures. It had a role in mild dis-
figurement otherwise it did not improve the scapular dynam-
ics.28 Less commonly used procedure was vertical scapular 
osteotomy involving vertical paramedian incision in which 
scapula is osteotomized about 1cm from the vertebral bor-
der. The muscles attached to the superomedial angle of the 
scapula were detached. The major lateral portion is lowered 



Int J Cur Res Rev ��| Vol 17 • Issue 06 • March 20257

Sehmi et al.: Anatomical and embryological aspects of sprengel scapula–a case report

and reattached. Most important technique in this procedure 
was Konig-Wittek technique.29 But there was poor functional 
improvement, difficulties in osteotomy, postoperative keloid 
formation and bony irregularities.30 

CONCLUSION

Sprengel deformity is a rare congenital abnormality of shoul-
der girdle causing functional and cosmetic deformity. The 
other associated congenital anomalies often determine the 
management and outcome of treatment. Anatomy of this de-
formity as well as surgical techniques discussed provide a 
wide review helping the orthopaedic surgeons to adapt ap-
propriate line of treatment for successful outcome with low 
complication rates.
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