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Cervical magnetic resonance imaging (MRI) images at initial examination.

A : T2-weighted image. The tumor exhibits low high intensity.
B : T1-weighted image. The tumor exhibits high low intensity.

C : Short tau inversion recovery (STIR) image. The tumor arises from the superior trunk of the brachial plexus, which originates

from the C6 nerve root.

D, E:Contrast-enhanced MRI. Heterogeneous contrast enhancement is revealed within the tumor. The tumor size is 2.2 cm.
F : Contrast-enhanced MRI on August, X+1. The tumor size is 2.9 cm.
G : Contrast-enhanced MRI on February, X+2. The tumor size is 3.0 cm.
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Fig. 2

Intraoperative findings.

A : A skin incision is made above the clavicle (black arrow), as indicated by the red line, with the arrow pointing to the right
clavicle. The suspected tumor is marked within the yellow dotted circle. The purple line outlines the vein area, and the skin
incision is planned to avoid injury to the vein.

B : The tumor covered by the epineurium is exposed (arrowhead). The bipolar is the stimulation electrode and the taped
structure was muscle. Unresponsive points are identified by Dn-MEP.

APB : abductor pollicis brevis. ADM : abductor digiti minimi. EDC : extensor digitorum communis. BB : biceps branchii. BR:
brachioradialis. DEL : deltoid.

C : The epineurium is cut along the safe points by scissors. The membrane grasped by forceps is epineurium (arrowhead). The
tumor is covered by perineurium (arrow).

D : After exposing the perineurium (arrow), we find the safe points using Dn-MEP in the same way as for the epineurium and cut
it (white dotted line). The arrowhead points out the epineurium.

E : The tumor (white asterisk) is exposed, and the tumor capsule is detached from the perineurium (arrow) .

F : Post tumor removal image. The membrane structure (arrow) is identified as the perineurium that surrounding the tumor. The
structure like connective tissue (black asterisk) respond Dn-MEP stimulation, indicating it to be endoneurium including
normal nerve fibers around the tumor.
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Histopathological findings of the tumor. Hematoxylin and eosin (HE) staining (X20) (A) and HE staining (X100) (B) reveals
spindle-shaped cells proliferating sparsely and verocay bodies (arrows). Immunohistochemical analysis demonstrates cells

positive for S100 (C).

Contrast-enhanced MRI imaging post-surgery reveals the subtotal removal of the tumor (D).
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A : Schema depicting the normal anatomy of a peripheral nerve (myelinated nerve) , with multiple myelinated nerve fibers
coming together to form fascicles and are surrounded by perineurium, collectively covered by epineurium. Endoneurium is

connective tissue which surrounds each nerve fibers.

O w

perineurium (red dotted line).

: Schema illustrating a peripheral nerve schwannoma within the nerve.
:Schema of the inter-capsular resection concept, depicting the tumor being resected between the tumor capsule and

D : Schema depicting nerve pathways from the brain to the muscle, with the orange region representing the schwannoma. If the
nerve is injured proximal to the tumor, stimulation of Dn-MEP at the tumor can be reach the muscle, but the signal from brain

is not transmitted to the muscle.
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Intercapsular resection with direct nerve stimulation-motor
evoked potential and transcranial stimulation-motor evoked
potential for brachial plexus schwannoma: A case report

Takayuki KAKIMOTO ", Kotaro OGIHARA "2, Yasuaki HIROSE *, Fukiko BABA ",
Kazuhiko NISHI ", Hisakazu ITAMI ", Shinji OTSUKA ", Noboru KUSAKA ",
Tsukasa NISHIURA " ?, Takahiro HAYASHI > ®

1) Department of Neurosurgery, National Hospital Organization Iwakuni Clinical Center
2) Spinal center, National Hospital Organization Iwakuni Clinical Center
3) Department of Orthopaedic Surgery, National Hospital Organization Iwakuni Clinical Center

A 78-year-old female was referred to our department because of a mass in the right supraclavicular fossa,
which caused numbness and pain radiating to the right upper extremity with suspicion of a primary nerve
tumor. Brachial plexus schwannoma was suspected based on imaging findings. Intercapsular resection was
performed due to tumor growth and worsening numbness, resulting in subtotal tumor removal, improved
numbness, and no neurological dysfunction. Brachial plexus schwannoma is a rare tumor that can cause
numbness, pain, and paralysis of upper extremities, sometimes necessitating surgical resection. Given its
anatomically complex location, preserving neurological function is important. The intercapsular resection
technique was designed to remove the schwannoma while preserving normal nerves as much as possible in the
removal of peripheral nerve schwannomas, and is safely achievable with a good understanding of the anatomy.
Furthermore, it is suggested that neurological damage can be minimized by using direct nerve stimulation-
motor evoked potential and transcranial stimulation-motor evoked potential as neurophysiological monitoring.
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