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a b s t r a c t

Haemangiomas are one of the most common soft tissue tumours comprising 7% of all benign tumours. Vas-
cular malformations are often confused with haemangiomas. The etiology is unknown. They are common
in infancy and childhood and females are more commonly affected. These tumours may be superficial
or deep, and deeply seated lesions, are difficult to diagnose clinically and hence require radiographic
assessment. Deep-seated haemangiomas are usually intramuscular, although intra-articular synovial
eywords:
avernous haemangioma
aemangioma
riceps
ntramuscular haemangioma

haemangiomas also occur. The commonest anatomic site is the lower limb.
Despite their vascular origin, haemangiomas do not metastasize or undergo malignant transformation.

Many treatment modalities for the symptomatic haemangioma are available but surgical excision is the
preferred treatment. We present an unusual case of a dumb-bell intramuscular haemangioma involving
the triceps and extending into the cubital tunnel of the elbow, distinguish between haemangiomas and
vascular malformations and emphasize the importance of surgical technique in ensuring ulnar nerve

safety.

. Introduction

Haemangiomas are the most common benign soft tissue tumour
f infancy and childhood comprising 7% of all soft tissue tumours.1

he etiology is unclear but possibly congenital in origin.1–5 Hae-
angiomas commonly occur in the skin or subcutaneous tissues

ollowed by the deep tissues, occasionally are intramuscular and
arely within bone. There is a general agreement that females are
ore commonly affected than males.5,6

The most common site of ulnar nerve compression is the elbow
lthough cavernous haemangioma in the triceps causing this com-
lication has not yet been reported. We report such a case where the
lnar nerve has been encapsulated by the tumour and describe the
urgical technique used to remove the tumour, clarify differences
etween haemangioma and vascular malformations and empha-
ize the importance of surgical technique to ensure safety of the
lnar nerve.
Please cite this article in press as: Patten DK, et al. Intramuscular ca
doi:10.1016/j.ijscr.2011.02.004

. Case report

A 15 year-old right handed female presented to the elbow
linic with a 4 year history of gradually increasing left elbow pain
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and swelling, without a history of trauma. The swelling gradually
increased in size and the patient was occasionally woken at night
with intense pain. There was no significant past medical history.

Physical examination revealed a diffuse ill-defined firm soft
tissue swelling approximately 6 cm × 2.5 cm in the posteromedial
aspect of the elbow. There was no skin tethering or any skin
changes. The swelling was tender on palpation, with no palpable
thrill or audible bruit, and no adjacent bony tenderness. The ulnar
nerve was in the cubital tunnel, non-subluxable, and non-irritable,
with a negative Tinel’s sign. Neurovascular examination was nor-
mal, and no palpable axillary lymph nodes were present. Active
elbow motion ranged from 5◦ of hyperextension to 135◦ of flexion,
and 80◦ pronation and 80◦ supination. There was no varus, valgus
or rotational instability.

Conventional radiography (Fig. 1) of the left elbow revealed soft
tissue swelling without any phlebolith or periosteal reaction.

Magnetic resonance imaging (MRI) showed an hourglass lobu-
lated soft tissue mass in the posteromedial aspect of the elbow. An
intermediate signal corresponding to triceps tissue was present on
T2 weighted sagittal and axial images (Fig. 2). On T2 weighted, fat
suppressed, sagittal and axial images a lesion with a high intensity
signal was visualized (Fig. 3A and B).
vernous haemangioma of the triceps. Int J Surg Case Rep (2011),

The patient underwent open surgery at which a highly vascular
soft tissue mass within the triceps was observed (Fig. 4). The ulnar
nerve was found to be inherently encapsulated by the waist of the
tumour, within the cubital tunnel, and was dissected free of the
tumour. In order to ensure safety of the ulnar nerve, the nerve was

erved.
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Fig. 1. Anteroposterior and lateral X-ray of the elbow showing soft tissue swelling
without any phlebolith or periosteal reaction.
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ig. 2. MRI showing a mass in the posteromedial aspect of the elbow with an inter-
ediate signal similar to triceps seen on T2 weighted images.

dentified proximal to the medial epicodyle by 3 cm, and then fol-
owed into the tumour region by developing the peri-neural plane.
Please cite this article in press as: Patten DK, et al. Intramuscular ca
doi:10.1016/j.ijscr.2011.02.004

t was important to keep ulnar nerve dissection to the perineural
ayer as it was not infiltrated by the tumour. Regular use of vessel
ying off and bipolar diathermy was performed to control bleeding.
he nerve was left in situ within the cubital tunnel. The vascular
lement appeared to be predominantly venous, and the tumour

ig. 3. MRI showing an hourglass lobulated soft tissue mass in the posteromedial aspect o
Fig. 4. Macroscopic appearance of the highly vascular soft tissue mass seen within
the triceps. The ulnar nerve is seen encapsulated by the waist of the tumour.

was excised with a margin of normal triceps muscle (Fig. 5). Post-
operative recovery was unremarkable and the ulnar nerve function
remained normal. The active range of motion remained at the pre-
operative level, and no post-operative instability was present.

3. Histopathology evaluation

Histopathological examination showed large angiomatous
spaces dissecting between adipose tissue and skeletal muscle bun-
dles, some of which were in direct continuity with the adventitia
of the vascular spaces. Skeletal muscle was the major element with
adipose tissue the next largest component. Recanalisation of the
vascular spaces was also apparent with haemosiderin deposition
and endothelial cells forming small capillary sprouts (Fig. 6). All
the above features were suggestive of intramuscular cavernous
haemangioma.

4. Discussion

The term “haemangioma” is commonly misused to describe
any type of vascular abnormality, including vascular malforma-
tion, in both medical and surgical fields.7 Hassanein et al. revealed
vernous haemangioma of the triceps. Int J Surg Case Rep (2011),

in a study that the term was incorrectly used in 71.3 percent
of publications on the Pubmed database.8 Venous malforma-
tion can occur in every muscle group with pain and swelling
being the usual complaints. Vascular malformations are usu-
ally present at birth, grows proportionally with the child and

f the elbow seen on T1 (A) and T2 (B) weighted and fat suppressed sagittal images.

dx.doi.org/10.1016/j.ijscr.2011.02.004
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Fig. 5. Post excision macroscopic appearance of the hourglass mass with a margin
of normal triceps muscle.

Fig. 6. Microscopic appearance of mass showing large angiomatous spaces dissect-
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ng between adipose tissue and skeletal muscle bundles, some of which are in direct
ontinuity with the adventitia of the vascular spaces are seen. Recanalisation of the
ascular spaces is also apparent with haemosiderin deposition and endothelial cells
orming small capillary sprouts [×10, haematoxylin and eosin].

ever involutes. They can be classified as arterial, arteriovenous,
enous, capillary or lymphatic. Haemangiomas are distinguished
y endothelial hyperplasia, multilaminated basement membrane
ormation beneath the endothelium and clinical history of rapid
rowth during infancy.9 Additionally, intramuscular venous mal-
ormation can be distinguished from cavernous haemangioma as
he former has no regression phase and certain MRI characteristics
see below).

Histologically haemangiomas are classified based on the pre-
ominant type of vascular channel as follows10:

. Capillary haemangioma, which are composed of small vessels
Please cite this article in press as: Patten DK, et al. Intramuscular ca
doi:10.1016/j.ijscr.2011.02.004

lined by flattened endothelium. It is the commonest type and
subdivided into juvenile, verrucous and senile type.

. Cavernous haemangioma, which are composed of dilated, blood
filled spaces, lined by flattened endothelium. There is abundant
 PRESS
rgery Case Reports xxx (2011) xxx–xxx 3

adipose tissue and they do not involute as the capillary haeman-
gioma.

3. Arteriovenous haemangioma, which is characterized by the
presence of fetal capillary bed with abnormal communication
of the arteries and veins.

4. Venous haemangioma, which is composed of thick walled ves-
sels containing muscle.

Intramuscular haemangiomas account for 0.8% of all
haemangiomas.1,5 The latter occur most commonly in young
adults with 80–90% presenting in individuals younger than
30 years.1,5 Clinically they manifest with a mass without any
diagnostic features. Pain is a cardinal symptom in 60% of the
cases,1 with the lower extremity being the commonest site of
involvement. The quadriceps is the most frequently affected
muscle.11,12 Intramuscular haemangiomas progressively enlarge
but never metastasize.2 There is a 9% recurrence rate after surgical
excision.1

Plain radiographs of soft tissue haemangioma may appear only
as a non-specific soft tissue mass and in 25–30% of cases it shows
phlebolith.1,10 Periosteal reaction adjacent to the haemangioma
may mimic osteomylitis or bone tumour.

MRI is important for further characterization of the substance
and extent of the soft tissue haemangioma. On T1-weighted images,
a haemangioma appears as low-to-intermediate signal intensity
mass with peripheral high signal intensity due to fat overgrowth.
On T2-weighted images, it shows areas of high signal intensity due
to vascular tissue and intermediate signal intensity due to fat. MRI
shows venous malformations to be isotense to surrounding muscle
on T1-weighted and hyperintense on T2-weighted images. Charac-
teristic tubular or serpentine components are orientated along the
muscular long axis. Thrombi are hyperintense on T1-weighted and
hypointense on T2-weighted sequences.7

MRI may also help to differentiate between types of haeman-
giomas. Lesions with large cystic spaces are cavernous whereas
arteriovenous haemangiomas show more prominent fast flow ser-
pentine vessels. Venous haemangiomas, on the other hand, show
slow-flow serpentine vessels.

Angiography should be considered if MRI has not provided suf-
ficient information about the relationship between the tumour and
a neurovascular bundle.13

In patients in whom excision is impractical, embolization or
radiotherapy should be considered. In cases of recurrence adjuvant
therapy (interferon-�) may be considered.

Current literature reports intramuscular arteriovenous
haemangioma,14 intramuscular venous malformation15 and
haemangioma of antebrachial flexor muscles16 in the upper
arm causing ulnar nerve compression. In this case we present, a
unique feature was that the ulnar nerve was encapsulated by the
cavernous haemangioma, which had a dumbbell configuration.
This was discovered during the operation and so highlights the
importance of identifying ulnar nerve involvement in medial
elbow tumours pre-operatively. Ulnar nerve safety by identifica-
tion and developing of the peri-neural plane was paramount in
the surgical technique in addition to regular vessel tying-off and
bipolar diathermy to control bleeding.
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