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Intraoperative continuous vagus nerve monitoring
with repetitive direct stimulation in surgery for

jugular foramen tumors
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[Objective]

foramen has significant risks of dysphagia and vocal cord

Surgery for tumors around the jugular

palsy due to possible damage to the lower cranial nerve
functions. For its treatment, long-term tumor control
by maximum resection while avoiding permanent
neurological damage is required. To accomplish this
challenging goal, we developed an intraoperative
continuous vagus nerve monitoring system, and herein
report our experience with this novel neuromonitoring
method.

[Methods]

around the jugular foramen who underwent microsurgical

Fifty consecutive patients with tumors

resection under continuous vagus nerve monitoring
within an 11-year period were retrospectively investigated.
Evoked vagus nerve electromyograms were continuously
monitored by direct 1-Hz stimulation throughout the
microsurgical procedure.

[Results]

no additional surgery was required in any of the patients

The average resection rate was 96.2%, and

during the follow-up period (average 65.0 months).
Extubation immediately after surgery and oral feeding
within 10 days postoperatively were each achieved in 49
patients. In 7 patients, dysphagia and/or hoarseness was
mildly worsened at the latest follow-up. Amplitude
preservation ratios on intraoperative vagus nerve
electromyograms were significantly smaller in patients
with postoperative worsening of dysphagia and/or
hoarseness.

[Conclusion] Intraoperative continuous vagus nerve
monitoring enables real-time and quantitative assessment

of vagus nerve function, and is important for avoiding
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vagus nerve palsy, while helping to achieve sufficient

tumor resection.

1-3.
REMERTEZEICSH 5 PFO DERAIER

CREIE - B flE PR
O&h Sk, ME 12&

[Trit e HE9] 2019 4F 1 PR 22 12503 2 08
Bz (950 P FLBA A2 PR SEART O F5 | 2 DSERL S L7z AN
FECIE AP B R AN 2E & W &, BBz IR
FISLBAAABISEAMT OIS & 72 D 155 L & 2 5N A IEH]
DR EZHS 2T 5222 HIE L7z,
[75%] CHALLENGE ESUS/CS LY A b1 =205,
Large shunt PFO £ 72 | PFO + ASA 2" & % F %
High risk PFO #. € O /o ke h3 d % B % RLS E.
G W% NoRLSTHEO=FF L 58 L.
High risk PFO #E D ERIR I FEBL 2 Mi5S L. BEITRERE
A5 LB AT PA SEAT O 16 & 72 5 60 7 A & 60 %,
DI B8 U RR IR SR B & et L 72

[ 9] 654 KEBI (68.5+12.7 i ; K214 1)) %
& &% L 72 High risk PFO (91 %), RLS (221 i ).
No-RLS (342 1) @ = # T, High risk PFO |Z Stop
Stroke Study TOAST (SSS-TOSAT) T D ZEAE L -
KRERER (FERFEER) 2A 328603 072
(31.9%. 42.0%. 58.1%. p<0.0001), 1L 60 %
DIETOFEETH 72 (412%. 51.5%. 66.0%. p
<0.0001), IO Y AT 1 v 7 \J@saHrCld. High
risk PFO (X, No-RLS IZ [t L T % 7 (OR 0.541;
95%CI 0.316-0.924 ; p = 0.025). &I+ (OR 0.556 ;
95%CI 0.324-0.955; p = 0.034), HZEHE DL % (OR
0.594 ; 95%CI 0.430-0.821; p = 0.002). ZEFJEEH
(OR 0.515; 95%CI 0.295-0.899 ; p = 0.020) A AT
W Thotzo T72. 60 L ETIIAFER L5,
FERIFEE (p<0.05) PHIZRETFTH o7z,

Uidam] 19 K M A 22 B % C High risk PFO T3 %
Rl KEIIRGE 2 3 2 SEBI DMK NEH [ 25 ) |
% Bz 1 90 P FLBE A A ST 0 85 T2 v 60 L T
b [A kO fEA) % 78 L 720 High risk PFO 1378 K14 I
WEOTEE L fEMRK T Th LR H %o

(2)



