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The feasibility of intra-operative neurophysiologic monitoring using rectus abdominis
muscles during thoracic tumor surgery: a case report

Hee Tae Shin, Jin Soo Park, Seung Hak Lee"

Department of Rehabilitation Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

ABSTRACT

Intraoperative neurophysiologic monitoring (IONM) has been widely used to prevent nerve damage during spinal tumor surgery. However,
when the tumor is located in the thoracic vertebrae, it is impossible to monitor lower motor neurons such as nerve roots by conventional
methods. To solve this problem, the rectus abdominis muscle, which is innervated by the thoracic nerve root, can be used. We report a case
using the rectus abdominis motor evoked potentials (MEP) and free-running electromyography in a patient with schwannoma located at the
T12 thoracic vertebrae. During surgery, a reduction in MEP was seen upon removal of the tumor, but not less than 50%. Neurotonic discharge
was seen upon removal of the tumor, but was not sustained. After the operation, the patient did not report any neurological symptoms. This
case supports that MEP and free-running electromyography of the rectus abdominis muscle can be feasible for monitoring in thoracic spine

surgery.
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Fig. 1. Pre-operative thoraco-lumbar spine magnetic resonance images. (A) T2 weighted sagittal view revealed a dumbell-shaped
tumor that extends the neural foramen. (B) T2 weighted axial view revealed a tumor at the level of T12 with a size of 3.2 x 2.3

x 2.9 cm.
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Fig. 2. Surface electrode placement of the right rectus abdominis during surgery. Active electrode (E1) was attached parallel to the
anterior superior iliac spine and close to the midline. Reference electrode (E2) was attached parallel to E1 in the vertical line of

anterior axilla.

AFA] 21.0 ms, JZ2 379 uVHTKFig. 3-A). & St
TUE AAT M- 95 BEXZoA 7155 MEP] 7|ARE
AlE 21.8 ms, AEL 218 uVgoH, & BT E 7]
AFAIE 21.0 ms, AEL 277 uVHEKFig. 3-B). BE &
AZE SRt 25490 Hlnd A S B, 50% ©f
4] AE9] rae A i & T2 A 5 X
ZLollA 7155 MEPY] 7|AIREALE 21.4 ms, &2 190 uV
o, F= EAZME FAJE= 21.6 ms, AE 265 uV

HcHFig. 3-0).

SEPIIME = A=A7 N203 42417 P37 w9
Folmlet Wish= gloltt. APETAES] 49, 55 TF AA
Aol A7 71843 AlS7} 7o) WEE AT, GA] 50% ©f
o] MEPY] AE g9t & § FotA] &8 Aok= (i3l
ouf ARl B £ Aot ESF Qloich tiEo] i, &
H 715% goIqith =& g & 3%, WARE, AR
T 552 ol A Ao, A oA Yokt



Intra-operative monitoring using rectus abdominis muscles

Fig. 3. Patient’s motor evoked potentials on lower rectus
abdominis. Graph morphologies were relatively constant and
did not show any decrement in amplitude more than 50%. (A)
Right baseline graph with an amplitude of 302 uV and left
baseline graph with amplitude of 379 uV. (B) Right graph after
tumor resection with an amplitude of 218 uV and left graph
after tumor with amplitude of 277 uV. (C) Right graph at the
end of surgery with an amplitude of 190 uV and left graph at
the end of surgery with amplitude of 265 uV.
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