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Introduction: Intraoperative
neurophysiology monitoring such as SEP
and MEP became popular to prevent
ischemic complication during aneurysm
surgery. However, surgeons often
encounter cases of suspicious false
positive and false negative of MEP/SEP
monitoring from experience, but the
incidence and risk factors for these events
are not well established.

Methods: From January 2012 to April
2016, 1514 patients underwent UIA
surgery with intraoperative EP monitoring.
Patients with previous brain lesion or
neurologic deficits were excluded to avoid
interfere of EP monitoring results.
Correlation between immediate post-
operative motor weakness and EP
monitoring results were reviewed
retrospectively. Sensitivity, specificity, and
the positive and negative predictive
values, incidence of false positive and false
negative of intraoperative MEP monitoring
were calculated.

Results: EP amplitude decrease of 50%
or more compare to the baseline
amplitude was defined as significant EP
change. There were 10 cases of immediate
post-operative motor weakness, however
there was no significant EP change in 8
cases among them. Therefore, MEP results
during UIA surgery resulted in a sensitivity
of 0.10, a specificity of 0.94, a positive
predictive value of 0.01, and a negative
predictive value of 0.99. The incidence of
false positive was 1.25%, whereas false
negative was 0.53%.

Table 1. Patient demographic data and
Characteristic of the aneurysms

Variables

UIA Clipping with EP

Table 4. Results of sensitivity,
specificity, PPV and NPV

SEP change (95% CI)

MEP change (95%

(n=1514)

Sex (Female)

Age, year

Hypertension
DM

History of Coronary artery disease

1061 (70.07%)
57.14 + 9.30

150 (9.91%)
747 (49.34%)
29 (1.92%)

Aneurysm location (%, size (mm * SD))

1845 (4.80 * 3.38)

Anterior circulation
ICA
Cavernous
Paraclinoid
P-com
AChA
ICA
A-com
ACA
MCA
Posterior circulation
Basilar top
PCA
SCA
AICA & PICA

2 (0.11 %, 23.00 + 8.28)

145 (7.86 %, 5.91 + 4.21)
209 (11.33 %, 4.87 + 3.00)
143 (7.75 %, 3.27 + 1.65)
85 (4.61 %, 6.91 + 7.51)
324 (17.56 %, 4.89 * 2.60)
98 (5.31 %, 4.13 + 4.57)

792 (42.93 %, 4.60 +2.58)

19 (1.03 %, 4.71 £ 2.92)
2 (0.11 %, 2.50 + 0.28)
13 (0.70 %, 4.08 £ 2.72)
13 (0.70 %, 5.62 + 3.50)
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Table 2. False positive cases
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Table 3. False negative cases
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71-year-old female had an aneurysm at
the origin of the anterior choroidal artery
of the left ICA. (A) There was no event of
significant motor evoked potential change
during the operation, but the patient
showed motor deficit by grade 4 in right
upper and lower extremities. (B)
Immediate postoperative brain CT
revealed no abnormal postoperative
findings. (C) MR diffusion image was taken
on 3rd day postoperatively and it revealed
focal acute infarction at left anteromedial
thalamus. However, the anterior choroidal
artery was patent from postoperative DSA
which was immediately performed after
the MR diffusion image. (D)

Figure 2.

A 46-year-old female had paraclinoid
aneurysm at right proximal ICA. And brain
injury occurred during removal of anterior
clinoid process. (A) There was no event of
significant EP change during the operation.
However, the patient showed motor deficit
by grade 4 in left upper and lower
extremities with ipsilateral ptosis. (B, C)
The postoperative brain CT scan revealed
ICH in temporal lobe and SAH with shifting
of the midline toward the contralateral side
due to mass effect.

Conclusions: The intraoperative EP
monitoring has high specificity and negative
predictive value. However, there are
existence of false positive and false
negative. Therefore, intraoperative EP
monitoring combined with other
intraoperative monitoring method will
provide maximum safety during aneurysm
surgery.




