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ABSTRACT

Neurofibroma is a common benign tumour occurring as part of an autosomal dominant disorder, neurofibromatosis type 1, leading to the formation
of benign tumours or neurofibromas of the peripheral nervous system. Large neurofibromas of the brachial plexus are rare and present a difficult
challenge for surgeon due to the anatomical complexity of the brachial plexus. Dermal neurofibromas usually present with swelling and occasional
pain, but neurofibromas associated with the brachial plexus present with pain and neurological symptoms. These plexiform neurofibromas of the
brachial plexus are known to undergo malignant transformation. Here, we present a case of a large plexiform neurofibroma affecting the left
brachial plexus and extending till the elbow, confirmed with MRI and surgical debulking was done.
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INTRODUCTION

Peripheral nerve tumours are a rare heterogeneous group of mostly
benign tumours that can be divided into 2 groups, peripheral nerve
sheath and non-neural sheath tumours. Schwannomas and
neurofibromas are the most common tumours of the brachial plexus
region, and in most series in the literature neurofibroma is more
prevalent.” Peripheral non-neural sheath brachial plexus tumours are
even rarer than tumours of neural origin and comprise a wide variety of
benign and malignant tumours and tumour-like conditions.**
Neurofibromatosis type 1 (NF-1) is one the most common autosomal
dominant conditions affecting the nervous system.’ Plexiform
neurofibroma (PN) is a benign tumour that basically defines the
diagnosis of NF-1. These entities consist of multiple, twisted masses
that grow along the axis of a large nerve, infiltrating and separating
normal nerve fascicles, composed of a mix of Schwann cells,
perineurial-like cells, and fibroblasts, interspersed with nerve fibres,
wire-like strands of collagen, and a myxoid matrix.’ Tumours of the
brachial plexus comprise less than 5% of tumours of the hand and
upper extremities. Malignant transformation is the main associated
complication. The management of brachial plexus tumours requires a
thorough understanding of the complex anatomy, the clinical
presentation, pathologic variation, and surgical techniques for
operation.’ Surgery intervention is required when there is functional
compromise, aesthetic deformity or pain.’

Case Report

19 year old female presented to our department with pain along the left
upper limb since 2 months. She was apparently normal 2 months ago
when she developed a constant dull aching non-radiating pain along
the inner aspect of the left upper limb. She was able to do her daily
activities but due to the increased pain, they were hindered. There was
no history of weakness or swelling in the left shoulder or hand. A
clinical diagnosis of a neuropathic pain was made and investigated
with an MRI which showed a lesion of the left brachial plexus from
roots to left elbow region which was homogeneous hypointense in T1
weighted but hyperintense in T2 wieghted images suggestive of a
nerve sheath tumour. (Fig. 1) We planned for exploration. Under
general anaesthesia and loupe magnification, a lazy 'S' incision was
made in medial aspect of the proximal two thirds of the arm and
deepened in layers. (Fig. 2) The lobulated lesion with nerve identified,
debulked and sent for histopathology with the nerves intact. (Fig. 3 &

4) Haemostasis was secured and incision closed in layers with 3-0
polyglactin and skin staples over a suction drain. Post-operative period
was uneventful with pain reduced. Histopathology revealed a
plexiform neurofibroma with no evidence of malignancy.

4

Fig. 1 - MRI Picture Showing The Lesion Involving The Left Brachial
Plexus
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Fig. 2 —Photograph Showing The Incision Marking
|
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Fig. 4—Photograph After Excision With Intact Nerves

DISCUSSION

Tumours of the brachial plexus are usually rare and present a clinical
challenge for surgeons.’ Tumours derived from perineural Schwann
cells include schwannomas, neurofibromas, and malignant peripheral
nerve sheath tumours. Secondary tumours involving peripheral nerves
include locally invasive or metastatic carcinoma, lymphoma, and
sarcoma.” The majority of them are solitary (up to 90 %) and not
associated with neurofibromatosis type 1. Plexiform neurofibroma is a
common manifestation of NF-1. This entity may be classified as a
benign peripheral nerve sheath tumour that involves multiple nerve
fascicles or branches of major nerves." In 1970 Dart et al. reported 27
cases of plexus tumors, 22 of which were nerve sheath tumours.'
Symptoms and signs of peripheral nerve tumors are caused by direct
nerve invasion, involvement of surrounding tissues, or mass effects
and usually present with a painless palpable mass, local or radiating
pain, motor loss, sensory loss, paresthesias, and dyspnea.” According
to Huang et al, the most common presenting symptom is pain (70%),
followed by sensory change (61%) and motor loss (52%)." In a study
by Kehoe et al. on 104 patients who presented with a solitary benign
NST, 15 of which involved the brachial plexus." The primary
complaint of most of them was of a palpable mass with less than half
presenting with local pain or paresthesia. Siqueira et al. in a
consecutive series of 18 patients who presented with brachial plexus
tumours and tumour-like conditions, reported that the most common
presenting symptom was mass (75%), followed by pain (58%), and
sensory change (41%)."” The duration and progression of symptoms or
signs are important, as most benign tumours have a longer duration and
a slow rate of progression, while malignant tumours tend to progress
rapidly in size, pain, and neurologic deficits.” Hence, a detailed history
and thorough physical examination are necessary for the diagnosis and
management of brachial plexus tumours. MRI with contrast is the
investigation of choice in brachial plexus lesions, to delineate the
margins of the tumour from surrounding tissues." According to Go et
al., brachial plexus tumors show a well-defined mass with the long axis
in line with the nerve of origin and a homogeneous intermediate signal
intensity on T1-weighted sequences.” The tumours were hyperintense
on T2 weighted images with a homogenous central low signal intensity
(target sign) and strong enhancement following contrast
administration and this sign is due to the central fibrous tissue
surrounded by myxoid tissue.™"* The presence of the target sign does
not differentiate a neurofibroma from a schwannoma.”” They can be
distinguished by determining the relationship of the tumour to the
nerve of origin. In the case of a schwannoma, the nerve has an
asymmetric relationship with the tumour, whereas the nerve passes
through the center of a neurofibroma or is obliterated by it." Fine
needle aspiration cytology or biopsies are seldom performed due to the
complexity of brachial plexus, possible damage to the intact fascicle or
risk of hemorrhage.” Malignant transformation is the leading

complication of plexiform neurofibromas. The lifetime risk of this
transformation is estimated at 15 to 20% in patients with NF-1."” The
clinical signs of malignant degeneration include the sudden onset of
consistent pain, neurological deficit and an increase in the tumour size.
Hosoi stated that MPNST develops in approximately 13% of patients
with von Recklinghausen disease.”” Brasfield and Das Gupta reported
an overall incidence of 29% in a large series of patients." MPNST is
generally considered chemotherapy resistant tumours and the role of
radiation therapy is not completely defined. However, post-operative
radiotherapy is currently recommended by oncology consensus as part
of standard treatment guidelines for these tumours, despite clear
surgical margins.” The treatment of plexiform neurofibromas in
patients with NF-1 consists of regular follow-up examinations
involving serial physical evaluations and neuroimaging studies.” The
choice of surgical approach is decided according to the size and
location of the tumour and its relationship with adjacent structures. An
anterior supraclavicular approach has been used to treat most tumours
involving the roots and trunks." The infraclavicular approach has been
used for lesions involving the lower plexus root or trunk involved by
the tumor, and patients who have had a history of radiotherapy or
resection.” For tumours involving both the supraclavicular and
infraclavicular portions of the brachial plexus, the combined or
transclavicular approaches can be used.” The proximal and distal
aspects of the tumour are identified, and the tumor is isolated from the
surrounding neurovascular structures and excised or debulked.” Intra-
operative monitoring of nerve and muscle action potentials play a
useful role in the surgical management of tumours of the brachial
plexus region.’ The success rate for the surgical resection of brachial
plexus tumours is high but the rate of complications are also increased.
Paresthesias, weakness, and postoperative pain generally recover with
time and physical therapy. A common complication of the
supraclavicular approach for tumor resection is phrenic nerve
paralysis, which usually improves with time." Artico reported 11
tumours of the brachial plexus among the 119 peripheral nerve sheath
tumors studied. In 93% of their patients with schwannomas and 81% of
their patients with neurofibromas, motor function stabilized or
improved postoperatively. The best surgical results were observed in
the patients with schwannoma, whereas the worst results were
demonstrated in those with plexiform neurofibroma of a 6-year follow-
up period.”

CONCLUSION

The brachial plexus is involved in many tumors and tumor-like
conditions of which nerve sheath tumours are common. Surgical
resection of tumor is the treatment of choice in the most of the cases.
The post-operative outcome is influenced by the extent of resection at
surgery and pathological features of tumor. It also depends on the
intraoperative microsurgical dissection technique with intraoperative
monitoring, thus improving patients' outcome. In malignant tumors,
surgery should be followed by adjuvant chemotherapy or radiation
therapy to alleviate presenting symptom and reduction of tumor
volume.
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