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Case Report

Introduction
Osteochondroma is the most common benign tumor of the 
bone.[1] It is also the most common benign tumor involving 
the scapula.[2] Osteochondroma can present as solitary in 
85% of patients or multiple in the form of hereditary multiple 
exostoses (HME) in 15% of patients.[3] HME is an autosomal 
dominant skeletal disorder and is found in 1 of 50,000 births.[1] 
The hallmark of the disease is multiple exostoses growth in 
the skeleton with most cases are diagnosed before 10 years 
of age.[4] It usually involves the proximal humerus, distal 
femur, and proximal tibia, with the distal femur being the 
most commonly affected location.[4] Other common orthopedic 
manifestations in HME are: shortening of the ulna with a 
secondary bowing of the radius, leg length discrepancy, 
varus or valgus angulation of the knee, and disproportionate 
short stature.[3,4] It was reported that around two‑thirds of the 
cases have a positive family history with this disorder.[5] A 
recent study has reported that 96% of cases with HME had a 
family history of the disease.[4] The Exostosin‑‑1 (EXT1) gene 
mutation has been attributed to the most cases of HME.[3] The 
involvement of the flat bones in HME has been reported and 
scapular lesions account for 15% of all described lesions.[4] 
Osteochondromas in HME are generally asymptomatic and are 
usually found incidentally, with the most common presenting 

symptoms being pain secondary to the mechanical effect on 
the surrounding tissues and cosmetically unacceptable mass or 
swelling.[3‑4,6] Symptomatic lesions are more commonly seen 
in young affected cases.[6] Rapid osteochondroma growth is 
usually seen in the first decade of life with cessation of growth 
around the time of puberty and physeal closure, with the overall 
recurrence is estimated to be around 2%.[4] It is rarely involving 
the ventral aspect of the scapula and can be missed until it is 
cosmetically unpleasant or painful secondary to inflammation 
of a bursa, which can overly an osteochondroma, or causing 
a mass effect on surrounding structures or due to a fracture 
of the stalk following trauma.[7] Scapular lesions can cause 
mechanical symptoms limiting the scapulothoracic motion and 
snapping sensation depending on the location and the size of 
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the lesion.[8] Malignant transformation of osteochondromas in 
HME has been reported in the literature with the scapula being 
the second‑most location for the malignant transformation 
after the pelvis.[9] Several cases of osteochondromas involving 
the ventral aspect of the scapula causing pseudo‑winging and 
mechanical symptoms have been reported in the literature, 
but in the majority of the reported cases, the lesions were 
located in the lower half of the scapula and were treated with 
different surgical approaches likely guided by the location 
of the lesions.[8,10‑14] We present a 7‑year‑old boy with HME 
who presented with a large symptomatic osteochondroma in 
the ventral superolateral aspect of the left scapula causing a 
reversible secondary ribs deformity with surgical treatment. 
The lesion was excised using a direct approach anterolaterally 
due its proximity to the superolateral ventral edge of the 
scapula, and the patient was followed for 18 months with a 
satisfactory outcome. 

Case Report
A 7‑year‑old male presented to our orthopedic clinic with a 
history of progressive left shoulder pain and a mass in the 
left axilla with a deformity in the left upper aspect of the 
back which became noticeable over  2 years. The pain was 
associated with snapping of the left shoulder with movement. 
The condition became cosmetically and functionally disturbing 
for the patient and his parents. There was no history of trauma, 
fever, change in weight, night sweats, and the patient had no 
known history of medical illness on the initial presentation. 
His only brother who is 13‑year‑old was diagnosed in another 
medical center with HME in a young age and was found to have 
EXT1 mutation. He had multiple osteochondromas involving 
both distal femurs and tibias, which did not need surgical 
treatment as they were mildly symptomatic and did not cause 
functional impairment. Genetic testing was not done to both 
parents, and they did not have any history of musculoskeletal 
conditions or complaints.

His clinical examination showed a round, painless, hard, 
and a fixed mass with the most prominent center anterior 
to the left mid‑axillary line associated with ipsilateral static 
scapular winging in rest and movement [Figure 1]. There were 
multiple palpable painless masses involving the proximal 
humerus area bilaterally, distal femur area bilaterally, and 
both proximal leg area with a full painless range of motion 
actively and passively. Active and passive range of motion of 
the left shoulder is decreased equally when compared to the 
right shoulder. Abduction of the left shoulder beyond 90° was 
painful and was limited to around 110° actively and passively. 
Left shoulder, pelvis, and both knee radiographs were done and 
showed multiple osseous lesions around metaphysis, epiphysis, 
and a left axillary mass causing a mass effect and deformity 
of the left rib cage suggestive of osteochondromas [Figure 2]. 
Genetic testing later was positive for EXT1 mutation as in 
his older sibling. A computed tomography (CT) scan showed 
a well‑defined pedunculated oval mass in the ventral aspect 
of the left scapula with its base in the superolateral aspect of 

the scapula measuring around 8 cm × 5.5 cm and causing a 
mass effect shifting the scapula dorsally with associated chest 
wall deformity in the form of depression of multiple ribs with 
associated cartilaginous cap measuring around 5  mm with 
irregular subchondral bone [Figure 3]. Surgical management 
was offered after the failure of resolution or improvement 
of the child’s symptoms on multiple follow‑up visits and 
physiotherapy aiming to gain a functional painless range of 
motion.

Surgical technique and outcome
Open excision of the mass was done while the patient in a supine 
position and the left shoulder abducted to 90° and externally 
rotated with the limb supported using an extension attached to 
the operation table. A longitudinal incision was made posterior 
to the mid‑axillary line aiming to the superolateral border of the 
scapula; fascia overlying the latissimus dorsi muscle was found 
and carefully opened to allow mobilization of the muscle. The 
latissimus dorsi forming the posterior axillary fold was elevated 
avoiding dissection medial and anterior to the muscle to avoid 
injuring the long thoracic and the thoracodorsal nerves. The 
tumor was found with fibers of subscapularis muscle stretched 
over the mass and were bluntly dissected. Careful blunt 
dissection of the mass to its base was carried aiming to clear 
it from the surrounding adhesions. The mass was excised fully 
from its base using a curved osteotome with its bursa, and its 
fibrous periconderium, which was found in continuity with the 
periosteal covering of the ventral aspect of the scapula. The 
mass was found to be hard, oval, white, and nodular measuring 
around 8 cm × 5.5 cm. The patient was discharged without any 
complications and was instructed to immobilize the limb on a 
sling. Physical therapy for passive‑ and active‑assisted range 
of motion exercises of the left shoulder was started 10 days 
postoperatively. Biopsy results were found to be a typical 
osteochondroma with a thick cartilaginous cap showing no 
evidence of malignancy. His range of motion and strength 
of the left shoulder along with the scapular winging, and the 
ribs deformity have improved gradually over the course of 
18 months postoperatively on multiple follow‑up visits. At 
18 months postsurgical management, the patient was found to 
have a symmetrical strength and full range of motion actively 
and passively in both shoulders with no evidence of static 

Figure 1: A clinical photograph showing a round mass with the most 
prominent center anterior to left mid-axillary line (a) with ipsilateral 
scapular winging on rest while standing (b)
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or dynamic scapular winging on the left side. There were 
newly found two hard painless masses in the inferomedial 
and dorsal aspect of the left scapula each measuring around 
0.5 cm × 0.5 cm which were not evident before this visit. They 
were prominent during the wall push test and not seen at rest. 
The left rib cage deformity has almost completely subsided 
on chest radiograph [Figure 4].

Discussion
Ventral osteochondromas may lead to snapping of the scapula, 
painful crepitus, pseudowinging, and bursa formation.[7,10‑12] It 
may be difficult to identify or delineate lesions involving the 
scapula on plain radiographs making CT the study of choice 
when an osteochondroma is suspected as in our case.[7] Winging 
of the scapula was initially described as the prominence of 
the medial  (vertebral) border secondary to neuromuscular 
disorders, and the classic cause is serratus anterior muscle 
impairment secondary to long thoracic nerve palsy. Scapular 
tumors; such as osteochondroma, have been described as a 
cause of pseudowinging, which is a scapular prominence 
present and unchanged in rest and movement.[14,15] The center 
of the lesion in our case is found in the superolateral aspect and 
was large enough to cause scapular winging and prominence in 
the left axilla. This, along with the pain, were very concerning 
for the family, which necessitated surgical management. 
Several surgical approaches have been described for the 
treatment of ventral scapular osteochondromas and likely 
guided by the location of the lesion.[8,10‑12] Nascimento and 
Claudio's case was successfully approached arthroscopically 
since it was in the ventral superomedial aspect of the scapula 
to avoid injuring the neurovascular structures.[8] Suresh's 
case was successfully approached through an open posterior 
approach with a satisfactory outcome as the lesion was 
also in the superomedial border.[10]  In our case, the lesion 
was in the superolateral border, and the base was close to 
the superolateral edge of the scapula. For this reason, an 
anterolateral direct approach was utilized through reflecting 
the humeral part of latissimus dorsi muscle belly since we had 
direct access to the lesion’s base through relatively smaller area 
dissected compared to the larger area needed to be dissected 
through a posterior approach. Given the accessibility of the 
lesion through intermuscular approach, dissection medial 
and anterior to the latissimus dorsi humeral muscle was 
avoided to minimize the risk of injuring the long thoracic and 
thoracodorsal nerves.[15] Sivananda et  al. reported an adult 
patient with an osteochondroma of the ventral scapula causing 
secondary rib erosion.[7] In our case, the patient presented 
with multiple ribs deformities secondary to the lesion, which 
dramatically decreased 1 year following the excision of the 
lesion. We believe the young age of the patient is an important 
factor affecting deformity formation and regression. We were 
concerned about the serratus anterior and latissimus dorsi 
functions as their innervation lies close to the surgical field, 
physical examination was unremarkable for any abnormalities 
suggesting iatrogenic injury at 18  months postsurgical 

treatment. Considering the age at presentation, the size of 
the lesion, and the location of the lesion; the base centered 

Figure 2: Anteroposterior radiograph of the left shoulder showing an 
irregular radiopaque pedunculated mass likely arising from the scapula 
causing a mass effect and deformity of the third to sixth ribs

Figure 4: Anteroposterior radiograph of the chest 18 months following 
surgery demonstrating regression of the left chest wall deformity seen 
preoperatively

Figure 3: Axial (left), and coronal (right) cuts of a computed tomography 
scan showing an exostosis arising from the superolateral ventral aspect of 
the scapula exerting a mass effect on the chest wall causing deformity with 
associated cartilaginous cap measuring around 5 mm with unremarkable 
lung parenchyma
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in the superolateral aspect causing secondary rib deformity, 
which was decreased following surgical intervention made us 
consider reporting this case in literature.

Conclusion
Osteochondroma of the scapula can present as part of HME. 
They can be located in the superolateral ventral aspect. Lesions 
can grow to a profound size and can lead to limitation in 
range of motion, pain, secondary multiple ribs deformity, and 
scapular pseudo‑winging. Surgical treatment using a direct 
anterolateral approach reflecting the latissimus dorsi anteriorly 
is useful in a case of scapular osteochondroma in the ventral 
superolateral aspect due to the proximity of the lesion to the 
superolateral edge of the scapula. Secondary ribs deformity 
can subside following surgical excision of the mass with a 
good functional outcome.
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