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INTRODUCTION  AND  IMPORTANCE:  Rib  osteochondromas  are  rare  genetic  disorders,  which  can  present
as bony  exostosis  causing  compression,  impingement  and  damage  to  surrounding  vessels,  organs  and
structures  within  the  thoracic  cavity.  The  objective  of  this  study  was to  clearly  describe  a rare  presentation
of  rib  osteochondromas  in a pediatric  patient  along  with  managing  techniques.
CASE: A 9-year-old  girl  was  admitted  to the hospital  due  to shortness  of  breath  on  exertion.  Physical
examination  did  not  reveal  any  abnormalities  except  for small  bony  projections  over  the  left  5th rib.
Computed  tomography  (CT)  scan  showed  a  bony  lesion  on  the  left fifth  rib causing  cardiac  compression.
Video-assisted  thoracoscopy  (VAT) was  done,  which  showed  a bony  exostosis  compressing  the  left  ven-
tricle,  the  lesion  was resected  without  any  complications.  Final  pathology  confirmed  the  diagnosis  of
osteochondroma  measuring  2.0  cm  ×  2.0  cm  ×  1.5  cm,  along  with  a thickness  of 0.4  cm.  Post-operative
recovery  was  well,  with  no  morbidities  and  the  patient  was discharged  without  any  complications.  On
the  post-operative  follow  up,  the  patient  showed  significant  improvement  in her symptoms.
CLINICAL  DISCUSSION:  Our  reported  case  is  a rare example  of a solitary  costal osteochondroma  leading  to
serious  complications  because  of its shape,  size,  and  location.  Previous  reports  have  not  addressed  any
significant  traumatic  event  or impact  prior  to the  occurrence  of  symptoms  related  to  the cases,  including

the  case  of  our  patient.  Cases  of  rib exostosis  were  surgically  approached  using  different  techniques  most
often  through  thoracotomy.
CONCLUSIONS:  Rib  osteochondromas  are rare benign  bony  lesions  which  can  cause  cardiac  symptoms
secondary  to direct  compression.  They  can be resected  safely  via  video  assisted  thoracoscopy  (VAT)  or
limited thoracotomy.

©  2021  Published  by  Elsevier  Ltd  on behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open  access  article
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1. Introduction

The work has been reported in line with the SCARE criteria.
Costal osteochondroma (CO) is a benign growth within the rib
characterized by an abnormal bony protrusion with a cartilaginous
cap, which is usually asymptomatic [1,2]. Osteochondromas are
rare genetic disorders involving Exostosin-1 (EXT1) and Exostosin-
2 (EXT2) genes that have an incidence of nearly one in 50,000
[3,4]. They can occur either sporadically or as a part of Hereditary
multiple osteochondromas (HMO). Many complications within the

intra-thoracic region caused by CO have been reported, including
diaphragmatic lacerations, pneumothorax, hemothorax, and vis-
ceral pleural damage. In some cases, the defect could progress to

Abbreviations: CO, costal osteochondroma; SOB, shortness of breath; EXT 1,
Exostosin -1; EXT 2, Exostosin -2; CT, computed tomography; VAT, video-assisted
thoracoscopy; HMO, hereditary multiple osteochondromas.
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hondrosarcoma [1,5,6]. A case of acute coronary syndrome sec-
ndary to extrinsic compression of the left anterior descending
oronary artery, has also been reported [7].

This case report has been reported in line with the SCARE Criteria
12].

. Report of the case

We present a rare case of a 9-year-old girl admitted to the hos-
ital, complaining of intermittent shortness of breath (SOB) on
xertion. The SOB started one year prior to admission and was
rogressively increasing.

Past medical history (according to the mother) revealed multiple
esions in different parts of her body. These included a scapular
esion, bilateral rib lesions, and lesions of lower extremities, that
ere painless and not increasing in size. Her mother reported that
he patient was diagnosed earlier with a rare syndrome that she
annot exactly recall. No other pertinent family and past history
ere noted.
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Fig. 1. Chest computed tomography scan (CT) showing a bony lesion on the medial
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malignant transformation should be considered [1,11].

Harmful effects of untreated cases of rib exostosis can result
aspect of the left fifth rib, in close contact with the ventricle of the heart.

Upon admission, there were no signs of chest pain, cyanosis,
palpation, and cough. Chest examination showed normal vesicu-
lar breathing, with no added sounds. The skin over the chest was
intact with no erythema nor tenderness. Small sized bony projec-
tions were noted on the area of the left 5th rib. Vital signs were
normal. Chest x-ray along with a computed tomography (CT) scan
were done, which showed a bony lesion on the left fifth rib, in close
contact, with the left ventricle of the heart.

Video-assisted thoracoscopy (VAT) was performed under gen-
eral anesthesia by a thoracic surgery consultant, to explore the
intrathoracic cavity. A bony protrusion was revealed, spanning
from the medial aspect of the left fifth rib towards the chest cav-
ity, in close contact with the ventricles of the heart. The lesion was
inspected from inside and marked by two needles. This was  fol-
lowed by resection of part of the affected rib with the mass en-bloc,
which was sent for pathological investigations. VAT was selected
due to the location of the lesion and the patient’s symptomatic
complaint. It was performed to avoid the risk of possible future
complications and damage within the intra thoracic region, such
as damage to adjacent structures. After the closure of wounds, a
chest tube size 24 was inserted and left until the next day. Follow-
ing proper investigations of the resected mass, the gross specimen
consisted of part of a rib which measured 3.0 cm in length and a
diameter of 1.2 cm.  The specimen was sent to the laboratory. An
attached bony protrusion with a cartilaginous cap measuring 2.0
cm × 2.0 cm × 1.5 cm,  along with thickness of 0.4 cm was  shown
within the rib (Figs. 1 and 2).

Histological sections showed mature bone covered by a car-
tilaginous cap with benign appearing chondrocytes. In addition,
no permeation of bone or extension into soft tissue was  seen.
Histological features were consistent with osteochondroma and
the diagnosis was confirmed. Post-operatively, the patient was

complication-free and was discharged asymptomatic with simple
instructions such as wound care and safety netting.
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ig. 2. Resected mass consisted of part of the left fifth rib along with an attached
esion of bony protrusion with a cartilaginous cap.

. Discussion

Our reported case is a rare example of a solitary costal osteo-
hondroma leading to serious complications because of its shape,
ize, and location. Osteochondromas are considered the most com-
on  benign tumors of bony origin. They arise usually from the
etaphysis of the bone, mostly from the outer contour, which

s characteristically capped by cartilage [2,8]. Osteochondromas
ffecting the upper extremities such as the clavicle and scapula
re quite uncommon [9]. Exostosis are slow growing masses usu-
lly diagnosed before the third decade of life, occurring mainly in
ndividuals without developing any symptoms of pain or tender-
ess [6,9]. These types of tumors affect adults or adolescents after
uberty. They can increase in size and can produce various types
f symptoms due to irritation, compression and damage to the sur-
ounding structures such as peripheral nerves, spinal cord, blood
essels or adjacent tissues [6].

A computed tomography scan offers a more accurate tool in the
iagnosis of this type of condition because some masses are not
ell shown on plain x-ray [5]. Contrary to previous reports, rib

xostosis occurs more frequently in males than females with a ratio
f 1.5:1 [8,10]. Costal osteochondromas mostly occur as a part of
ereditary multiple osteochondromas (HMO). It is associated with
eterozygous mutations in EXT1 or EXT2 genes, which are mostly

amilial in kind rather than sporadic [4]. Malignant transformation
f osteochondromas to chondrosarcomas are rare (roughly 0.5–5%),
owever if a lesion continues to progress in size after puberty,
n visceral injury of internal structures, caused by force to struc-
ures adjacent to the lesion. These include the pleura, heart,
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diaphragm, and the blood vessels which have been reported rarely
in previous cases [1,2]. Previous reports have not addressed any
significant traumatic event or impact prior to the occurrence of
symptoms related to the cases, including the case of our patient.
Our patient reported intermittent shortness of breath which
was progressive with time and increasing on exertion. Under-
lying causes of lung disease along with other differentials were
excluded upon history taking and investigations. Cases of rib exos-
tosis were surgically approached using different techniques most
often through thoracotomy. Mini-incision thoracotomy is needed
depending on factors including dimension of the rib lesion and
localization involving the rib [11]. A previous case of postoper-
ative complication caused by chest drainage system impairment
was recorded resulting in pneumothorax, but was  managed later
on without any obstacles [11]. In our case, VAT was opted to
completely resect the lesion and to relieve the symptoms, in
addition to avoiding further complications or damage to adjacent
tissues.

In conclusion, Rib osteochondromas can impinge on the cardiac
structures and present as cardiac compression of the surround-
ing vessels. Video-assisted thoracoscopy can be used to visualize
the internal thoracic structures at locations that are hard to reach
and inaccessible through other imaging modalities. This can lower
the risk of possible damage to adjacent structures resulting in less
postoperative complications.
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