
A brachial artery pseudoaneurysm in the form of a “malignant 
tumour”  as a complication of a proximal humerus exostosis

Introduction
Osteochondromas, or osteocartilaginous 
exostoses, represent the most common form 
of benign bone tumour. They occur in 3% of 
the general population and represent 35% of 
all benign tumours and 8% of all bone 
tumours (1). In most cases (85%), they are 
s i n g l e  a n d  t a k e  f o r m  o f  a  s o l i t a r y 
osteochondroma (SO) while in 15% of cases 
there are multiple lesions which are caused by 
hereditar y multiple osteochondromas 
(HMO) (2–4). The median age of diagnosis 
is three years and the vast majority of affected 
individuals are diagnosed by the age of 12 (3) 

with a significant male predominance (86%) 
(5). Osteochondromas appear in the growth 
plate area of long bones (e.g., femur, tibia, 
ulna, radius, humerus) or on the surface of flat 
bones (e.g., scapula, pelvis) (3, 6),  but the 
most common place of occurrence is the 
distal part of the femur (around the knee) 
which concern approximately 70 – 86% of 
cases (3, 5). Generally, osteochondromas are 
symptomless and are found incidentally. The 
only clinical symptom is a painless, slow-
growing mass on the affected bone. However, 
t h e r e  m a y  b e  v a r i o u s ,  s i g n i f i c a n t 
complications, which occur in 4% of cases (7) 

and these apply to both the skeletal system 
and the soft tissue surrounding the exostoses. 
They can mainly cause bone deformations, 
fractures or problems w ith the joint 
mechanism (2, 3). Sometimes they can 
irritate surrounding structures like blood 
vessels, nerves, skin or tendons and cause 
specific symptoms like numbness, weakness 
and other symptoms of nerve compression 
(2, 3, 8–13). Less often they can cause 
vascular compression, arterial/venous 
thrombosis, distal embolism, aneurysm, and 
pseudoaneurysm (2, 3, 5, 7, 13–27). They 
mainly affect the popliteal nerve and artery. 
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When the tumour is located under the 
tendon it can irritate it and cause pain, 
difficulties in moving or, in extreme cases, to 
rupture it (2, 27–30). The most serious 
c o m p l i c a t i o n  i s  a  s a r c o m a t o u s 
transformation to the chondrosarcoma or, 
less common, other sarcomas. This applies to 
0.5–2% patients and can increase to 25% 
among patients with HMO (3, 31, 32). 
Factors that significantly increase the risk of 
malignant transformation are: increasing age, 
lesions located in the axial skeleton such as 
the pelvis, scapula, ribs, and spine or in the 
proximal aspect of the extremities as well as 
recurrent tumours and HMO (3, 4). Pain 
and/or an increase in the size of lesions are 
t h e  m o s t  c o m m o n  c l i n i c a l  s i g n s  o f 
transformation especially in a physically 
mature person. The treatment of choice for 
osteochondroma is surgical removal of the 
lesion. Furthermore, the risk of recurrence is 
observed in 5.8% of cases (2). We would like 

to report a much rarer complication of 
proximal humerus osteochondroma, which 
is a brachial artery pseudoaneurysm. Only 
several cases reported this kind of location for 
this complication in the literature (13, 19, 22, 
25–27, 33). Moreover, we would like to stress 
the fact that this lesion was not initially 
described as an artery pseudoaneurysm, as in 
the publications found, but as a malignant 
transformation to a chondrosarcoma.

Material& methods
A 19-year-old male patient was admitted with 
acute pain of the left arm. The pain appeared a 
week earlier during an arm swing and it was 
accompanied by bruising of the limb. Eight 
years earlier he had been diagnosed with 
HMO with three osteochondromas of the left 
humerus, which were gradually increasing 
but did not show any symptoms. Physical 
examination revealed a change in the contour 
and palpable tumour of the axilla area and the 
posterior part of the left arm, which 
coincided with localisation of exostoses on 
radiography. The patient reported only 
slightly local ailments. There was a full range 
of  motion.  Warmth,  vascular it y  and 
sensations of the upper extremity were 

normal too. An magnetic resonance imaging 
(MRI) with contrast was performed, and it 
demonstrated three osteochondromas, two 
in the posterior and one in the anteromedial 
surface of the proximal humerus. From the 
free end of one these, through continuity, a 
big nodosum structure was spreading with 
dimensions of 55x55x50mm, showed 
heterogeneous signal and irregular areas of 
contrast enhancement (Fig 1 - Pre-operative 
MRI with contrast, coronal slice; Fig 2 - Pre-
operative MRI with contrast, horizontal 
s l i c e) .  T h e  r a d i o l o g i s t  s u s p e c te d  a 
chondrosarcoma. When the patient came 
back with the MRI result, he no longer 
reported any local symptoms and still 
p e r f o r m e d  a  f u l l  r a n g e  o f  m o t i o n . 
Examination revealed a movable, non-painful 
mass above one of the exostoses on the 
medial side of the arm. He was urgently 
admitted to the hospital in order to take 
samples for histopathological analysis. 
During the surgery, to avoid damage to the 
brachial  ar ter y,  the operator  used a 
stethoscope to determine the probable 
location of this blood vessel. When samples 
were taken it was found that the lesion didn’t 
look typical for a chondrosarcoma. At the end 
of the biopsy no significant bleeding was 
obser ved. After the surger y, a feeling 
pulsation in the operative area was confirmed 
with palpation, which led to ultrasonography 
( U S G )  i m a g i n g  a n d  r e v e a l e d  a 
pseudoaneurysm of the left brachial artery. 
Meanwhile, the histopathological test result 
showed that the biopsied tumour didn’t have 
any cancer cells, but only deposits of 
heamosiderin. It confirmed the USG 
diagnosis that, it was a fibrotic brachial artery 
pseudoaneurysm. The patient qualified for 
vascular-orthopaedic surgery. An computed 
tomography angiography (angio-CT) 
showed the pseudoaneurysm on the medial 
side of the proximal brachial artery. An 
operation was performed, where the 
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Figure 1: Pre-operative MRI scan with contrast 
of the left arm, coronal slice. The tumour is 

marked.

Figure 2: Pre-operative MRI scan with contrast 
of the left arm, horizontal slice. The tumour is 

marked.

Figure 5: Grafted saphenous vein.Figure 4: Saphenous vein before graft.
Figure 3: Excised pseudoaneurysm during the 

operation.



www.asesjournal.comGórecki M & Czarnecki P

damaged part of the brachial artery was 
replaced by a graft from the saphenous vein, 
and the osteochondroma was excised (Fig 3 - 
Excised pseudoaneurysm; Fig 4 - Saphenous 
vein before graft; Fig 5 - Grafted saphenous 
vein). A few days after surgery, the patient 
didn’t report any major complaints, the 
wound was healing properly and a control X-
ray was performed (Fig 6 - Post-operative X-
ray of the left arm, anterior-posterior 
projection; Fig 7 - Post-operative X-ray of the 
left arm, lateral projection).

Results
After the operation, the patient recovered full 
function of the upper extremity and did not 
report any discomfort. The control USG 
showed proper flow through the brachial 
artery and venous graft.

Discussion
Ar terial  pseudoaneur ysms are a rare 
complication of osteochondromas and most 
publications on this topic are case reports (5, 
34). The most common clinical presentation 
of this complication (51%) is painful 
swelling. The distal femur is the most 
frequent site and in 77% of all cases the 
popliteal artery is involved (5). The arm is an 
extremely rare site for the occurrence of this 
kind of complication and only a few cases of a 
brachial artery pseudoaneurysm are reported 
in the literature (13, 19, 22, 25–27, 33). The 
most frequent treatment is open surgery with 
osteochondroma excision and ar ter y 

reconstruction using a saphenous vein graft, 
because often an end-to-end anastomosis 
cannot be performed (5, 34). Our case is 
e x t r a o rd i n a r y,  b e c a u s e  t h e  c l i n i c a l 
presentat ion,  r isk factors  and image 
explorations clearly indicated a malignant 
transformation. However, it turned out that 
the real problem was an unrecognised 
pseudoaneurysm of the brachial artery. 
There was a typical medical history of 
m u l t i p l e  o s t e o c h o n d r o m a s  w i t h 
characteristic symptoms like swelling and 
pain in the arm in the area of the exostoses. 
Additionally, the patient presented several 
main risk factors for sarcoma transformation, 
like: a lesion located in the proximal end of 
the extremity, a history of HMO and mature 
age (2–4). According to our knowledge there 
was a bigger probability of a malignant 
transformation (3, 31, 32), then a much less 
common complication l ike an arter y 
pseudoaneurysm, especially in such an 
extremely rare location of an upper limb, and 
more specifically, the proximal end of the 
humerus. Furthermore, according to the 
description by radiologists, the MRI scans 
showed a big nodosum structure with a 
heterogeneous signal and irregular areas of 
contrast enhancement, which continued 
from the free end of one of the exostoses. This 
further increased the probability of a 
chondrosarcoma. It's hard to say if there was a 
diagnostic mistake, or if the fibrotic brachial 
ar-tery pseudoaneurysm took the form of a 
malignant tumour which in MRI scans with 

contrast was similar to a chondrosarcoma. 
Another interesting aspect is the fact that the 
o p erato r  (an  o r t h o paed i st)  s h owed 
extraordinary caution before the first incision 
and by listening to the operative area with a 
stethoscope he avoided the route of the 
brachial artery and did not cause life-
threatening complications in the form of a 
massive arterial haemorrhage. In fact, the 
correct diagnosis was made only after an 
ultrasound examination, which confirmed a 
fibrotic brachial artery pseudoaneurysm. 
Probably the sharp end of one of the 
osteochondroma ruptured the brachial 
artery after trauma, caused by the arm swing. 
T h i s  c a s e  s h o w s ,  t h a t  a n  a r t e r y 
pseudoaneurysm can imitate a malignant 
tumour in an MRI with contrast. Therefore, 
the standard differential diagnosis should 
include an artery pseudoaneurysm and, 
besides the necessary MRI with contrast 
examination, a USG should be considered, 
especially where there is a histor y of 
osteochondroma, recent history of trauma or 
pain, and also when exostoses are close to the 
region of the artery. After the surgical 
exostectomy it is also important to follow-up 
radiologically because the osteochondroma 
may spontaneously recur, even after adequate 
resection and to remember that this is one of 
the risk factors of a malignant transformation 
o r  o t h e r  t y p i c a l  o s t e o c h o n d r o m a 
complications (3, 4).

Clinical relevance
Artery pseudoaneurysms are a much less 
common complication of osteochondromas, 
especially if they are located in an upper 
extremity. In the case of a tumour in the area 
of an osteochondroma, particularly after a 
trauma, a pseudoaneur ysm should be 
suspected and there must be properly 
planned diagnostic and therapeutic medical 
treatment. Therefore, besides the necessary 
MRI with contrast, where scans can give the 
f a l s e  p o s i t i v e  r e s u l t  o f  a  s a r c o m a 
transformation, we recommend considering 
a cheap and easily available ultrasound 
examination, to complement the diagnostic 
process because an unrecognised artery 
pseudoaneurysm could be very dangerous 
during an operation, and could cause a severe, 
life-threatening haemorrhage.

 5  Acta of Shoulder and Elbow Surgery Volume 3  Issue 1  Jan- June 2019  Page 3-6| | | | | 

Figure 6: Post-operative X-ray of the left arm 
with small rest of unexcised osteochondroma; 

anterior-posterior projection.

Figure 7: Post-operative X-ray of the left arm 
with small rest of unexcised osteochondroma; 

lateral projection.



11. Aouini F, Garali W, Saaidi A, El Mahdi A, Mechergui S, Jabeur C, et al. 
[Nerve and deep vein compression by femoral  ar tery 
pseudoaneurysm in a patient with multiple exostosis]. Ann Cardiol 
Angeiol (Paris). 2015 Apr;64(2):113–5 (in French).

12. Göçmen S, Topuz AK, Atabey C, Şimşek H, Keklikçi K, Rodop O. 
Peripheral nerve injuries due to osteochondromas: analysis of 20 
cases and review of the l i terature. J Neurosurg. 2014 
May;120(5):1105–12. 

9. Aldashash F, Elraie M. Solitary osteochondroma of the proximal femur 
caus ing  sc ia t i c  ne rve  compress ion .  Ann  Saud i  Med. 
2017;37(2):166–9. 

8. Beauchamp-Chalifour P, Pelet S. Osteochondroma of the Scapula with 
Accessory Nerve (XI) Compression. Case Rep Orthop [Internet]. 
2 0 1 8  [ c i t e d  2 0 1 9  M a r  2 8 ] ;  A v a i l a b l e  f r o m : 
https://www.hindawi.com/journals/crior/2018/7018109/

7. Nasr B, Albert B, David CH, Marques da Fonseca P, Badra A, Gouny P. 
Exostoses and vascu-lar complications in the lower limbs: two case 
reports and review of the literature. Ann Vasc Surg. 2015 
Aug;29(6):1315.e7-1315.e14. 

6. Turley K, Watson R, Joseph T. Osteochondroma. In: Health 
Encyclopedia - University of Rochester Medical Center [Internet]. 
2 0 1 4  [ c i t e d  2 0 1 9  M a r  2 8 ] .  A v a i l a b l e  f r o m : 
https://www.urmc.rochester.edu/encyclopedia/content.aspx?Conten
tTypeID=85&ContentID=P00125

5. Raherinantenaina F, Rakoto-Ratsimba HN, Rajaonanahary TMA. 
Management of extremity arterial pseudoaneurysms associated with 
osteochondromas. Vascular. 2016 Dec;24(6):628–37. 

4. Herget GW, Kontny U, Saueressig U, Baumhoer D, Hauschild O, Elger 
T, et al. [Osteochon-droma and multiple osteochondromas: 
recommendations on the diagnostics and follow-up with special 
consideration to the occurrence of secondary chondrosarcoma]. 
Radiol. 2013 Dec;53(12):1125–36 (in German).

3. Wuyts W, Schmale GA, Chansky HA, Raskind WH. Hereditary Multiple 
Osteochondromas. In: Adam MP, Ardinger HH, Pagon RA, Wallace 
SE, Bean LJ, Stephens K, et al., editors. Ge-neReviews® [Internet]. 
Seattle (WA): University of Washington, Seattle; 1993 [cited 2019 Mar 
28]. Available from: http://www.ncbi.nlm.nih.gov/books/NBK1235/

2. Kitsoulis P, Galani V, Stefanaki K, Paraskevas G, Karatzias G, Agnantis 
NJ, et al. Osteochon-dromas: review of the clinical, radiological and 
pathological features. Vivo Athens Greece. 2008 Oct;22(5):633–46. 

1. Reijnders C, Hameetman L, VMG Bovée J. Bone: Osteochondroma. 
Atlas Genet Cytogenet Oncol Haematol. 2009;13(9):678–80. 

20. Takahashi A, Uchida T, Hamasaki A, Kuroda Y, Eiichi O, Yamashita A, 
et al. Popliteal Artery Pseudoaneurysm Associated with 
Osteochondroma. Ann Vasc Dis. 2017 Sep 25;10(3):257–60.

10. Payne R, Sieg E, Fox E, Harbaugh K, Rizk E. Management of nerve 
compression in multiple hereditary exostoses: a report of two cases 
and review of the literature. Childs Nerv Syst ChNS Off J Int Soc 
Pediatr Neurosurg. 2016 Dec;32(12):2453–8. 

19. Bateman DK, Bar-Eli HY, Rahimi SA, Bowe JA. Post-traumatic 
pseudoaneurysm of brachial artery in multiple hereditary exostoses. 
BMJ Case Rep. 2018 Jun 27;2018. 

18. Yasuda N, Nakai S, Nakai T, Outani H, Takenaka S, Hamada K, et al. A 
pseudoaneurysm of the popliteal artery probably pierced by a bone 
spike arising in the spontaneously regressed os-teochondroma: A 
case report. J Orthop Sci [Internet]. 2018 Oct 11 [cited 2019 Mar 
2 8 ] ; 0 ( 0 ) .  A v a i l a b l e  f r o m : 
https://www.journaloforthopaedicscience.com/article/S0949-
2658(18)30253-7/abstract

17. Joo Han O, Kim JY, Kang M, Bae T, Lee T. Deep Vein Thrombosis 

Associated with Femur Osteochondroma: Report of a Case. Ann 
Vasc Dis. 2009;2(3):178–81. 

16. Gouicem D, Palcau L, Hello CL, Coffin O, Maiza D, Berger L. Gigantic 
clavicle osteochon-droma with carotid compression as a rare cause 
of stroke. J Vasc Surg. 2013 Mar;57(3):845–7. 

15. Ruales Romero AM, Doiz Artazcoz E, Craven-Bartle Coll A, Gonzalez 
Calbo A, Rodríguez Piñero M. Thrombosed Popliteal Artery 
Pseudoaneurysm as Herald of Tibial Osteochondroma. EJVES Short 
Rep. 2016 Oct 17;33:27–31. 

14. Lucarelli DD, Subram A. Type IV popliteal arterial entrapment 
associated with an osteochon-droma. J Vasc Surg Cases Innov Tech. 
2017 Apr 25;3(2):66–8. 

13. Gerrand CH. False aneurysm and brachial plexus palsy complicating 
a proximal humeral exos-tosis. J Hand Surg Edinb Scotl. 1997 
Jun;22(3):413–5. 

21. Sakata T, Mogi K, Sakurai M, Nomura A, Fujii M, Takahara Y. Popliteal 
Artery Pseudoaneu-rysm Caused by Osteochondroma. Ann Vasc 
Surg. 2017 Aug 1;43:313.e5-313.e7. 

22. Papacharalampous G, Galyfos G, Geropapas G, Giannakakis S, 
Maltezos C. False Arterial Aneurysm due to Long Bone Exostosis: 
Presentation of Two Cases and Update on Proper Management. Ann 
Vasc Surg. 2015;29(4):842.e19-22. 

23. Gyedu, Arslan, Koksoy. Hand ischemia caused by solitary humeral 
exostosis irritating the brachial artery. Vasa. 2011 Jul 1;40(4):320–2. 

24. Nevelsteen A, Pype P, Broos P, Suy R. Brachial artery rupture due to 
an exostosis: brief report. J Bone Joint Surg Br. 1988 Aug;70-
B(4):672–672. 

25. Scotti C, Marone EM, Brasca LE, Peretti GM, Chiesa R, Del Maschio 
A, et al. Pseudoaneu-rysm overlying an osteochondroma: a 
noteworthy complication. J Orthop Traumatol Off J Ital Soc Orthop 
Traumatol. 2010 Dec;11(4):251–5. 

26. Villanueva-Garcia E, Bas-Hermida P, Espinosa-Lledo C. 
Pseudoaneurysm of the brachial  ar-tery caused by an 
os teochondroma.  A repor t  o f  two  cases .  In t  Or thop . 
1995;19(4):248–50. 

27. Koenig SJ, Toth AP, Martinez S, Fletcher JW, Goldner RD. Traumatic 
Pseudoaneurysm of the Brachial  Artery Caused by an 
Osteochondroma, Mimicking Biceps Rupture in a Weightlifter: A Case 
Report. Am J Sports Med. 2004 Jun 1;32(4):1049–53. 

28. Katayama T, Ono H, Furuta K. Osteochondroma of the lunate with 
extensor tendons rupture of the index finger: a case report. Hand 
Surg. 2011 Jan 1;16(02):181–4. 

29. Cho C-H, Jung G-H, Song K-S, Min B-W, Bae K-C, Lee K-J. 
Osteochondroma of the bicipital tuberosity causing an avulsion of the 
distal biceps tendon. Orthopedics. 2010 Nov 2;33(11):849. 

30. Kim JP, Seo JB, Kim MH, Yoo MJ, Min BK, Moon SY. Osteochondroma 
Associated With Complete Rupture of the Distal Biceps Tendon: Case 
Report. J Hand Surg. 2010 Aug 1;35(8):1340–3. 

31. Canella P, Gardini F, Boriani S. Exostosis: development, evolution and 
relationship to malig-nant degeneration. Ital J Orthop Traumatol. 
1981 Dec;7(3):293–8.

32. Garrison RC, Unni KK, McLeod RA, Pritchard DJ, Dahlin DC. 
Chondrosarcoma arising in osteochondroma. Cancer. 1982 May 
1;49(9):1890–7. 

33. Tobias A, Chang B. A Rare Brachial Artery Pseudoaneurysm 13 Years 
After Excision of a Humeral Osteochondroma. Ann Plast Surg. 2004 
Apr 1;52(4):419–22. 

34. Vasseur M-A, Fabre O. Vascular complications of osteochondromas. 
J Vasc Surg. 2000 Mar 1;31(3):532–8.

www.asesjournal.comGórecki M & Czarnecki P

How to Cite this Article
Górecki M, Czarnecki P. A brachial artery pseudoaneurysm in the form of a 
“malignant tumour”  as a complication of a proximal humerus exostosis. 
Acta of Shoulder and Elbow Surgery Jan- June  2019;3(1):3-6.

Conflict of Interest: – NIL
Source of Support: NIL

 6  Acta of Shoulder and Elbow Surgery Volume 3  Issue 1  Jan- June 2019  Page 3-6| | | | | 

References


	Page 1
	Page 2
	Page 3
	Page 4

