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veloping neurological symptoms. We present a case of a 44-year-old female
who was diagnosed with an incomplete high radial nerve palsy, showing a
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schwannoma and neurorrhaphy of the radial nerve.

Keywords

Copyright © 2017 by authors and
Scientific Research Publishing Inc.

Radial Nerve, Schwannoma, Wrist Drop, Incomplete High Radial Nerve Palsy

This work is licensed under the Creative
Commons Attribution International

License (CC BY 4.0). .
http://creativecommons.org/licenses/by/4.0/ 1. Introduction

o < cons - -
pen Access A schwannoma is considered the most common benign tumor of peripheral

nerves composed of Schwann cells and 5% of these tumors occur in the upper

limbs [1]. The tumor is often associated with tingling sensation, which may not
be a constant finding at clinical examination. Generally, the tumor grows slowly
with minimal symptoms and serious neurological symptom is quite rare. We
should check the typical signs of schwannomas, such as positive Tinel’s sign and
paresthesia. It is possible to identify the tumor’s origin through evaluation of
imaging studies using magnetic resonance imaging (MRI) and ultrasonography.
A case of schwannoma of the median nerve at the carpal tunnel and the post-
erior interosseous nerve at the elbow joint causing muscle strength abnormality

and sensory loss was reported in a previous study [2] [3]. However, there was no
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reported case of a schwannoma associated with neurological manifestations of
the radial nerve of upper arm.

We present a case of a 44-year-old female who was diagnosed with an incom-
plete high radial nerve palsy, showing a wrist drop and extension of fingers due
to schwannoma of the radial nerve of upper arm with excellent result following
the excision of the schwannoma and an end-to-end anastomosis of the radial

nerve.

2. Case Report

A 44-year-old female visited our clinic with extension limitation of the wrist
(Figure 1) due to weakness of left wrist since about 7 months ago. She com-
plained of weakness and insensitivity in the first dorsal web space of her left
hand. The results of electromyography and nerve conduction velocity test con-
ducted at another clinic prior to her visit at our hospital showed an abnormal
finding of the left radial nerve and her symptoms were unresponsive to medical
treatment. Under physical examination, extension of the left wrist was impossi-
ble (wrist drop). Extension of the thumb and other fingers were possible, but
with diminished motor grade (motor grade IV) compared to the contralateral
fingers (Figure 2). Patient reported only 20% of sensory in the dorsal aspect of
left thumb, index finger and the first web space compared to the contralateral
side. There was no palpable mass and Tinel’s sign of the radial nerve was nega-
tive at physical examination. The patient was diagnosed with radial neuropathy
above the left elbow joint according to the results of electromyography and nerve
conduction velocity test at our hospital and an ultrasonography was continued
along the anatomical course of the radial nerve.

Ultrasonography showed a thicker radial nerve at the upper arm and an 8 mm
circular sized hypoechoic lesion just below the radial nerve. The radial nerve
appeared to be compressed by this lesion and a compressive radial neuropathy
or a nerve related tumor was suspected (Figure 3). An MRI scan confirmed an 8
mm sized, well localized circular tumor in the left upper arm. The tumor showed
low signal intensity in T1 weighted image, mild increase of signal intensity in T2
weighted image, and an enhancement pattern surrounding the mass in enhanced
T1 weighted image. The mass seemed to be connected with the radial nerve both
proximally and distally. Thus, the mass was diagnosed as a nerve sheath tumor
(Figures 4(a)-(d)). Removal of the nerve tumor with neurorrhaphy and the
possibility of a nerve graft was explained to the patient and the guardian accor-
dingly. Also, the possibility of the delayed neurological recovery from neurorr-
haphy or nerve graft was explained prior to surgical treatment.

According to the operative findings, an approximately 8 mm sized mass was
attached to the radial nerve in the lateral intermuscular septum area of the left
upper arm. The frozen sectional biopsy done during the operation reported the
mass to be a neurilemmoma. Despite our efforts to excise solely the tumor, the
resected specimen included the normal radial nerve from the tumor margin was

indistinguishable from the normal radial nerve (Figure 5(a) & Figure 5(b)). Af-
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ter the tumor resection, proximal and distal end of radial nerve was freed in or-
der to carry out an end-to-end anastomosis for the 1 cm of deficit that had oc-
curred as a result of the resection.

Histologically, the tumor was composed of elongated cells arranged in short

bundles with foci of nuclear palisading structure (Antoni type A) along with

Figure 1. A 44-year-old female presented with impairment of active
extension of left wrist while her fingers were active extended.

Figure 2. Clinical photograph shows active extension of left thumb.

Figure 3. Sonographic image shows hypertrophy and compression
of radial nerve with an ovoid hypoechoic mass at left upper arm.
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Figure 4. (a) Coronal T1-weighted magnetic resonance image shows that low signal in-
tensity in the course of radial nerve at left upper arm. (b) Sagittal T2-weighted magnetic
resonance image shows that intermediate signal intensity in the course of radial nerve at
left upper arm. (c) (d) Coronal and sagittal T1-weighted enhanced magnetic resonance
images show well-defined, ovoid mass in the course of radial nerve with peripheral en-
hancement.

(a)

Figure 5. (a) (b) Intraoperative photograph shows a mass with Hourglass-like constric-
tion in the course of the radial nerve in the lateral intermuscular septum area of left upper
arm and an 8 mm sized mass is completely excised.
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presence of loose areas (Antoni type B). Immunohistochemical stains were per-
formed to identify the origin of Schwann cells revealing the tumor cells nucleus
and cytoplasm were positive for S-100 protein (Figure 6).

After the operation, the sensory of the 1st dorsal web space was diminished by
80%, and the extension of wrist and fingers, including the thumb, were not
possible. Two months postoperatively, Tinel’s sign at the elbow area was positive
and the sensory of the radial nerve distribution. Twelve months postoperatively,
there were no clinical signs of recurrence and the motor grade of the radial wrist
extensors had recovered to M5, the finger extensors to M4, and the sensory loss
was nearly fully recovered.

3. Discussion

Schwannomas are the most common type of benign tumor of the peripheral

(®)

Figure 6. (a) Microscopically, tumor composed of sheets of tightly parked spindle cells
with long oval nuclei and pale eosinophilic cytoplasm (Hematoxylin and Eosin stain,
x100). (b) Diffuse strong immunoreactivity with S-100 protein antibody (Immunohisto-
chemical stain, x200).
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nerves which usually develop during 20 - 30 years of age [4]. They can occur
anywhere in the soft tissue or the viscera, but are most commonly found within
major peripheral nerves, especially the sacral nerve in the pelvis or the sciatic
nerve. They are commonly located on the flexor surfaces of extremities [5].
Their incidence in the upper limb is higher than the lower limb [6]. Although in
most cases, the mass is painless and asymptomatic, if the size of the tumor is
large enough, it can cause pain, numbness, paresthesia but rarely muscle weak-
ness [7]. In this case, muscle weakness and sensory abnormalities were present
in the area of the radial nerve innervation. As for radial neuropathy, it was diffi-
cult for an early diagnosis without a palpable mass or a positive Tinel’s sign. In
24 patients treated with schwannoma of the upper extremity, 4 cases had no
palpable mass and were assessable only by MRI [4]. The authors primarily per-
formed an ultrasound to locate the exact area of the radial neuropathy and iden-
tified the lesion at the upper arm.

At sonographic examination, schwannoma appears as a capsulized mass with
a “basket” like internal architecture. However, ultrasonography cannot reliably
confirm the attachment of the tumor and the nerve [4]. In this case, we were able
to identify the position of the lesion through the ultrasound. However, it was
difficult to distinguish between a compression neuropathy and a nerve tumor.
An MRI can provide useful information such as the tumor range, anatomic loca-
tion, size, relationship between peripheral nerve, and preoperative diagnosis in-
cluding proper planning of the operation.

As for the MRI findings, nerve tumors are known to show intermediate
iso-intensity in T1-weighted images, and high signal intensity with clear boun-
daries and spindles which represent the shades of the soft tissue in T2-weighted
images. Often, “Target signs” can be observed in the enhanced images as the
surrounding parts show a high signal intensity and the center part shows low
signal intensity. The “target sign” may also appear in neurofibromas and this can
be helpful in diagnosing a schwannoma. However this cannot be a definitive
characteristic finding [4]. In this case, MRI findings show a low signal intensity
in T1 weighted image and a moderate signal intensity in T2 weighted image. Al-
so, the enhanced T1 weighted image showed an enhancement pattern sur-
rounding the tumor and attachment to the radial nerve. Thus, the mass was able
to be diagnosed as a nerve sheath tumor.

Surgical resection is the common treatment for schwannoma with satisfactory
results, but sometimes surgical resection can be difficult to proceed depending
on the pattern of the tumor. In such case, loss of function distal to the lesion can
occur as a complication [8]. Especially, resection of a nerve which has an impor-
tant role on motor and sensory such as the radial nerve, complications such as
loss of extension and sensory, distal to lesion may be inevitable. Schwannomas
can commonly be treated with only the resection of the nerve, because it is dis-
sected from the surrounding tissues. However, it is difficult to differentiate be-
tween normal nerve tissue and the tumor. Therefore, neurorrhaphy or nerve

graft is required when neurologic deficiency occur after tumor resection. Ten-
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don transfer can be considered for recovery of the nerve innervated muscle
function. In our study, it was difficult to distinguish between the normal radial
nerve and the schwannoma, resulting in an approximately 1 cm deficit. Thus, a
neurorrhaphy was performed following the tumor resection.

Once the tumor has been resected, histological examination is necessary for a
final diagnosis. Histologically, schwannoma is composed of spindled tumor cells
in compact, intense zones (Antoni A) and in hypocellular, myxoid zones (Anto-
ni B). The tumor cells in the Antoni A areas are composed of spindle cells in
short bundles with foci of nuclear palisading and Verocay bodies [5]. In the soft
tissue tumor, it is reported that the schwannoma stains strong positive in S-100
protein [9]. In our case, schwannoma was confirmed by the positive reaction in

S-100 protein through immunohistochemical stains.

4. Conclusion

When the mass is not palpable and a positive Tinel’s sign is present, it is neces-
sary to identify the lesion by electromyography, nerve conduction velocity, and
ultrasonography in the diagnosis of a schwannoma. Preoperative diagnosis
should be confirmed by MRI and tumor resection should be performed. Neuro-
logic deficit which may follow the tumor resections, neurorrhaphy or nerve graft

could be considered.
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