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Schwannomas are rare benign tumors that develop in Schwann cells lining peripheral
nerves. Schwannomas of the brachial plexus are especially rare, accounting for 5% of all
cases. Although several treatments can be considered, the exact method of treatment
is unclear owing to the scarcity and sporadic occurrence of schwannomas. Tumor resec-
tion is performed in most cases, and nerve damage is inevitable in cases of neuroinva-
sive schwannoma. In this case series, we present our successful use of transposition of
cable-grafted nerves for the treatment of schwannomas. We performed cable-grafted
nerve interposition in addition to tumor resection, leading to increased recovery of nerve
damage. To relieve postoperative symptoms and minimize sequelae, precise surgical tu-
mor resection followed by nerve interposition using a cable-grafted nerve may be recom-
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Case report
Case 1

A 66-year-old woman was followed up for a schwanno-
ma since 2013. As the schwannoma progressed, she pre-
sented with numbness and pain in the left infraclavicular
region.

Muscle power and sensory integrity of the left upper
limb were intact. Musculoskeletal contrast-enhanced mag-
netic resonance imaging (CE-MRI) of the thorax showed a
swollen, well-defined, oval mass involving the brachial
plexus, 5%3.3 cm in size. The mass compressed and dis-
placed the adjacent vessels.

An operation was performed under general anesthesia
and an incision was made along the infraclavicular line.
The minor pectoralis muscle was pulled laterally and the
subclavian vessels were pushed down to approach the
mass. We excised a well-encapsulated mass found at the lo-
cation of the median nerve. Thereafter, we reconstructed
the approximately 3.5-cm nerve defect with a sural nerve
cable graft from the left calf measuring approximately 9
cm in length. (Fig. 1A, B). For neurorrhaphy, simple inter-

rupted sutures comprising approximately 8 stitches were
performed using 8-0 and 9-0 Ethilon. The procedure was
performed in the plastic surgery department and neu-
ro-monitoring was not applied. A histopathological exam-
ination of the mass confirmed the diagnosis of schwanno-
ma.

After the operation, the back of the hand and arm
showed a decrease in sensory and muscle power. Starting
on postoperative day (POD) 7, the muscle power progres-
sively returned. Six months later, all sensory and muscle
power had returned (Medical Research Council [MRC]
score 5), and there was no evidence of recurrence.

Case 2

A 6l-year-old man presented with a palpable mass in the
left sternocleidomastoid (SCM) muscle and numbness in
the left arm in October 2020.

A necrotic mass, approximately 24x38 mm in size, was
observed in the left supraclavicular area on neck computed
tomography. We suspected that the mass was a metastatic
lymph node, so we performed a core needle biopsy. How-
ever, a histopathological examination revealed a spindle
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Fig. 1. (A) Sural nerve graft interpo-
sition in the brachial plexus (yellow
arrowhead). (B) Sural nerve cable
graft.

Fig. 2. (A) Magnetic resonance im-
aging showing schwannoma in-
volving the brachial plexus (yellow
arrowhead). (B) Well-encapsulated
mass found in the brachial plexus.

cell lesion, suggestive of a neurogenic tumor (schwanno-
ma), thus requiring resection.

The muscle power in the left arm was intact. Musculo-
skeletal CE-MRI of the thorax showed a swollen, well-de-
fined, oval mass involving the brachial plexus, running
along the C8 nerve and displacing the nerve root at C7
(Fig. 2A).

Under general anesthesia, the operation was performed
through a supraclavicular incision, and the lateral side of
the SCM muscle was dissected for approach. We excised a
well-encapsulated mass located between the median and
radial nerves (Fig. 2B). A nerve defect, approximately 6 cm
in length, was interpositioned with a sural nerve cable
graft from the left calf measuring approximately 8.5 cm.
The nerve graft end-to-end anastomosis was done by sim-
ple interrupted sutures (8-0 Ethilon). The process was co-
operated by the plastic surgery department and nerve
monitoring was not performed.

After the operation, the patient complained of decreased
sensation and muscle power in the fourth and fifth fingers.
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On POD 4, the patient was discharged and followed up
closely. His upper arm motor function was evaluated in
terms of the MRC score, and 3 months postoperatively, it
returned to an MRC score of 4.

Case 3

A 48-year-old man with a history of bladder cancer pre-
sented with a palpable left neck mass. The mass showed
heterogeneous echogenicity and highly increased vascular-
ity on ultrasonography. Therefore, we suspected that it was
a metastatic nodule. First, we planned to perform an inci-
sional biopsy under local anesthesia. However, when we
started the incision, the patient complained of severe pain.
On biopsy, the patient was diagnosed with schwannoma.

On musculoskeletal MRI, we observed a 3.6-cm en-
hanced mass arising from the level of division of the left
brachial plexus (Fig. 3A). We suspected that it was a neuro-
genic tumor, requiring resection.

The operation was performed using a supraclavicular
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approach and the incision was placed behind the SCM
muscle under general anesthesia. A mass was found be-
tween the upper and lower trunks of the brachial plexus
(Fig. 3B). In this case, it was difficult to detach the mass
from the nerve trunk because the patient had previously
undergone an incisional biopsy leading to postoperative
tissue changes in the area. After tumor resection, nerve in-
terposition was performed on the remaining nerve defect,
measuring approximately 12 mm, using a graft. The sural
nerve cable graft measured approximately 27 mm and was
harvested from the left calf. Neural cable implantation was
done with simple interrupted sutures (8-0 Ethilon) was
used. The nerve reconstruction was done by a plastic sur-
geon and neuro-monitoring was not performed.

During the in-hospital postoperative period, the patient
complained of pain, rather than decreased sensation or
muscle power of the arm. However, the pain improved over
time, and the patient was discharged on POD 9. At the
time of publication, the patient’s upper arm motor function
had returned to an MRC score of 2, but it is expected to re-
cover to a score of 3 or 4.

Informed consent

The patients in this study provided verbal informed con-
sent for the publication of their clinical details and images.

Discussion

Schwannoma is a very rare disease that can occur any-
where in the peripheral nervous system. Schwannoma in
the brachial plexus is especially rare, accounting for only
5% of all cases [1]. Generally, schwannomas are painless,
and tumors smaller than 5 cm usually do not cause symp-

Fig. 3. (A) Magnetic resonance im-
aging (coronal view) showing post-
operative tissue changes (yellow
arrowhead). (B) A well-defined mass
connected to the lower part of the
nerve trunk.

toms. However, patients may present with pain or numb-
ness secondary to adjacent nerve compression [2]. Most of
these tumors are benign, and malignant transformation is
extremely rare [1,3].

Because most schwannomas are well encapsulated and
can be saved without damaging the nerve, total surgical
resection is the treatment of choice and results in a cure [3].
In rare cases where nerve invasion is observed, complete
resection should be performed, and nerve damage is inevi-
table [4]. However, since the incidence of schwannoma it-
self is low and nerve damage is relatively uncommon, the
optimal treatment method for schwannomas with nerve
involvement is not clearly defined.

In the 3 patients described in this case series, nerve inva-
sion by a schwannoma was observed, with a length of >3
cm; thus, primary end-to-end nerve anastomosis after re-
section was impossible.

In cases of facial nerve injury, the sequelae after resec-
tion are significant. Therefore, many studies have been in-
vestigated ways to overcome nerve damage. If the resection
defect is large, nerve interposition is performed by harvest-
ing the sural nerve or the great auricular nerve with a cable
nerve graft. Several studies have described nerve interposi-
tion of the facial nerve and reported recovery up to
House-Brackmann (HB) grade 3 (the score for facial mus-
cle motor evaluation), which was almost the same as the
result of performing primary end-to-end anastomosis.

Therefore, we theorized that the same method could be
applied to schwannoma nerve damage in the brachial plex-
us, and we reported 3 cases in which we successfully ap-
plied this method. To evaluate the results, the patient’s up-
per limb motor and sensory parameters were checked
postoperatively in terms of the MRC score. Similar to the
HB grade of the facial nerve, nerve injury recovery was ob-
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served (i.e., the MRC score increased).

The representative postoperative complications after
nerve graft interposition reported in several studies can be
classified into 5 categories: sensory deficits, chronic pain,
sensory symptoms (tingling, cold intolerance, paresthesia,
or an irritating sensation), wound infection, and wound
complications (hypertrophic scar, poor cosmesis, or wound
dehiscence) [5,6]. In our cases, although a hypertrophic
scar was observed in the first patient, no other significant
complications that could affect daily life were reported in
any of the 3 cases. Sensory deficits and pain at the surgical
site recovered over time.
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