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ARTICLE INFO ABSTRACT

Keywords: Introduction and importance: Cavernous hemangioma is a rare form of hemangioma. It usually arises in the central
Hemangioma nervous system, but the tumor has also been reported in the liver, retina and skin with a lower prevalence. Its
S}_wulde_r occurrence into the peripheral nerves has only been reported a few times. Herein, we report an extremely rare
Dislocation £i 1h . in the ul. . h licati £ followi

Pain case of intra-neural hemangioma in the ulnar nerve and discuss the complications we faced following surgery.
Recurrence Case presentation: We present a 6-year-old boy with history of severe progressive left forearm pain in the last two

years. Imaging studies revealed a soft tissue mass and histopathological exam was in favor of a cavernous
hemangioma. Patient underwent surgery to excise the tumor. Despite temporary response, he began to experi-
ence excruciating pain shortly after surgery which caused him to adopt bizarre postures.

Clinical discussion: In the more common form of nerve involvement in a hemangioma, the nerve is displaced and
surrounded by the tumor. However, in cases with intra-neural involvement, the nerve would have to be sacri-
ficed. This case report brings some rare but important characteristics of a hemangioma in to attention, such as the
intra-neural location, possibility of recurrence and aggravating pain with bizarre positions as a result.
Conclusion: In cases of intra-neural hemangioma, there is a chance that the patient experiences recurrence and/or
excruciating pain following surgery. The orthopedic surgeon should be prepared for the possibility of nerve
transfer, repeat surgeries and the need for prolonged palliative pain suppression modalities in the approach to
intra-neural hemangioma.

Case report

1. Introduction Hemangiomas mostly arise in the head and neck (60%), trunk (25%)

and the extremities (15%) [3]. Cavernous hemangioma is a rare form of

Hemangiomas are distinguished by hyperplasia of endothelial, multi-
laminated basement membrane formation beneath. Hemangiomas are
rare benign vascular tumors, characterized by endothelial hyperplasia,
which mostly arise during infancy and childhood [1]. Advanced
maternal age, placental abnormalities, female gender, white race, pre-
maturity and twin pregnancy increase the risk of developing hemangi-
omas. Classification of benign vascular tumors are based on: (1) the type
of fluid they contain; as either hemangioma (blood-containing lesion) or
lymphangioma (lymph-containing lesion). (2) the size of the vascular
structures; as either capillary for small diameter or cavernous for large
diameter vessels [2].

hemangioma. It mostly arises in the central nervous system, but the
tumor has also been reported in the liver, retina and skin with a lower
prevalence. Its occurrence in the peripheral nerves has been previously
reported a few times [4-7]. It often presents as a painful mass which
could be accompanied by paresthesia, paresis, localized or referral pain
or neurological deficits [8,9].

Herein, we present a case of intraneural hemangioma of the ulnar
nerve in the left forearm of a 6-year-old boy which was removed sur-
gically by nerve resection and using the Mackinnon technique for nerve
transfer to treat the resulting ulnar claw hand deformity.

Abbreviations: SCARE guideline, Surgical CAse REport; MRI, Magnetic resonance imaging; GA, General anesthesia.
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2. Report of the case

The current work has been reported in line with the SCARE 2020
criteria [10].

A 6-year-old boy presented with a 2-year history of severe progres-
sive left forearm pain, swelling and paresthesia on the ulnar-side fingers.
The pain was intense and minimal relief was achieved with the use of
analgesics. He did not have any similar symptoms in the past and did not
mention any history of recent trauma. Past medical history was not
significant. He had a twin brother with no relevant medical history. His
mother, on the other hand, had been diagnosed and treated for follicular
thyroid carcinoma.

Physical examination showed a firm soft tissue mass on the ulnar side
of the volar surface of his left forearm. The mass was easily mobile and
slightly tender on palpation. He had hyper-sensitivity and paresthesia in
his 4th and 5th fingers with a positive Tinel's sign. Atrophy and paresis
of the muscles innervated by the ulnar nerve was also evident.

Simple forearm radiographs showed no bony pathology (Fig. 1). The
ultrasound study revealed a well-defined, solid heterogenous mass on
the volar aspect of the left forearm. Color Doppler study also reported
vascularized heterogenous mass with approximate dimensions of 5.4 x
1.7 cm.

MRI with and without injection of intra-venous gadolinium was
highly suggestive of cavernous hemangioma on the ulnar aspect of the
forearm, with involvement of the neurovascular bundles (Fig. 2). Volar
muscles including the deep and superficial finger flexors, pronator teres,
flexor carpi ulnaris and palmaris longus were involved by the lesion.
Neurovascular bundles also appeared to be encased by the mass.
Although in close proximity to radius and ulna, there was no sign of
bony invasion. Incisional biopsy confirmed the diagnosis of a cavernous
hemangioma with the ulnar nerve trapped in the tumor. Thereafter, the
patient was admitted for surgical resection of the tumor. Gross exami-
nation revealed a dark blue/purplish intra-neural mass with elastic
consistency which encased the ulnar nerve completely (Fig. 3). Enbloc
resection was performed and the ulnar nerve was sacrificed. All pro-
cedures were performed by a fellowship trained pediatric orthopedic
surgeon (R.Z.).

Following the operation, the patient's pain was relieved to some
extent and ulnar claw hand deformity became evident. He was

Fig. 1. Simple AP and lateral radiographs of the patient's left forearm on
presentation.
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Fig. 2. MRI images of the left forearm showing a hypersignal mass in T2 se-
quences (B, D) and after injection of contrast media (A,C).

ultimately able to regain ulnar nerve motor function after undergoing a
nerve transfer from the motor branch of the anterior interosseus nerve
(Mackinnon's technique) [11].

Unfortunately, the pain relief was only temporary and after 2 months
from the surgery, the patient began to re-experience severe forearm
pain. The pain was unresponsive to common analgesics (either oral or by
injection). Soon he began adopting a bizarre posture of the upper limb
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Fig. 3. Intra-operative of the left forearm showing the volar compartment (A), exploration of the ulnar nerve (B) and the soft tissue mass encompassing the ulnar

nerve (C, D).

behind his neck to reduce the pain. When he returned to the clinic, his
upper limb was completely behind his neck with the shoulder joint in
hyper-adduction and external rotation (Fig. 4). Apparently, this position
made the pain to go away. The malposition of the limb was so severe that
we suspected inferior shoulder dislocation. Simple shoulder radiographs
revealed inferior dislocation of the shoulder which is the rarest form. We
decided to perform closed reduction under general anesthesia (GA). As
soon as the patient went under GA, the position of his limb was cor-
rected. In order to control his pain, regional nerve block was adminis-
tered which has been effective so far, although he occasionally continues
to experience pain in the intervals between the nerve blocks. The pos-
sibility of a limb amputation was discussed with the parents but they
would rather continue controlling the pain by nerve blocks.

3. Clinical discussion

Cavernous hemangiomas are composed of dilated, blood-filled

spaces, lined by flattened endothelium. Hemangiomas account for
6.5%-8% of all benign soft tissue tumors [8]. They usually arise within
the first three decades of life and are classified into 5 histopathological
groups: (1) capillary, (2) cavernous, (3) arteriovenous, (4) venous, and
(5) mixed [2]. Cavernous hemangioma is composed of blood-filled
‘lakes’ and channels and is considered to be one of the rare soft tissue
tumors that occur mainly in the central nervous system. Peripheral
nerve involvement by this tumor is a rare finding. Involvement varies
from perineural to intraneural. In the more common scenario, the nerve
is displaced and surrounded by the tumor and intra-neural involvement
of a peripheral nerve by hemangioma is an extremely rare finding with a
few reports existing in the current literature. The most common involved
nerve in the literature is the median nerve [12,13]. Most patients pre-
sented with a palpable mass, along with sensory and/or motor deficits
related to the involved nerve [14].

Ultrasound and magnetic resonance Imaging (MRI) are acceptable
diagnostic tools which provide valuable information on the tumor's

Fig. 4. Patient assumed his left upper limb in a bizarre posture with hyperabduction and external rotation of the shoulder which had resulted in inferior shoulder

dislocation.
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vascularity, anatomic location, size and its relationship to the sur-
rounding neurovascular structures [13,14]. Features such as well-
defined margins and posterior acoustic enhancement in a hypoechoic
mass on an ultrasound exam as well as a well-defined, rounded,
hyperintense, heterogeneous mass with contrast enhancement are
compatible with the diagnosis of hemangioma [2].

Albeit, similar features can also present in other neoplasms like
schwannoma and malignant peripheral nerve sheath tumors along with
vascular malformations [15].

In many cases physicians prefer to manage these lesions conserva-
tively but mostly the outcomes were not satisfying and more invasive
treatments seem to be necessary. Complete surgical excision with or
without nerve graft or nerve transfer is the treatment of choice even
though depending on the size of the tumor, involved nerve and soft
tissue attachments it might not be always feasible. In cases which
complete resection is not an option, partial resection as a temporary
management to control the symptoms can be done but the recurrence is
probable [8,13,14,16,17]. For unresectable hemangiomas radiotherapy
can be done to reduce the tumor size and symptom relief [18].

4. Conclusion

Herein, we reported a rare case of forearm intraneural cavernous
hemangioma. After enbloc excision patient experienced recurrence of
severe pain which was resistant to conservative measures and had to
undergo nerve block. This case alerts the orthopedic surgeons on the
recurrent nature of pain after excising hemangioma of the limb.
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