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[{#Z] B XA Hr 58 KHEE AN (congenital scoliosis, CS) Fl /0 4F 45 & 14 F A1l ™ (adolescence idio-
pathic scoliosis, AIS) 7 H +E 5 I8 IE A o 2 AE B UE I (intraoperative neurophysiological monitoring,
TONM) (9 25 5%, I DA ACHIT & I HER A 5750 CS I BFIE A TONM 5% B9 . 77 3% Il B 20 2017 4F
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[Abstract] Objectives: To compare the intraoperative neurophysiological monitoring(IONM) results of posterior
spinal correction surgery between congenital scoliosis(CS) and adolescent idiopathic scoliosis(AIS) patients and
to investigate whether intraspinal anomalies are the risk factors of abnormal IONM data. Methods: A total of
67 CS patients receiving operation from June 2017 to October 2019 were retrospectively reviewed and 134
AIS patients at the same period were selected as control group. There was no significant difference in age
(P=0.065) or Cobb angle of main curve(P=0.077) between the teo groups. The absolute values of latency and
amplitude for somatosensory evoked potentials (SSEPs) and transcranial electric motor evoked potentials(TCe-
MEPs) in concave and convex sides, as well as the incidences of abnormal SSEPs were compared between
CS and AIS patients. According to with or without intraspinal anomalies, CS patients were divided into two
groups and between which the incidences of abnormal SSEPs were compared. Results: The SSEPs were all
successfully obtained in 67 (100%) CS patients, while TCeMEPs were successfully obtained in 66 (98.5%),
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All SSEPs and TCeMEPs were successfully obtained in AIS patients.

occurred in 3 CS patients and 1 AIS patients in the immediate postoperative period,

respectively; New neurologic deficits
and the sensitivity and
specificity of IONM were not significantly different between the two groups.  There was no significant
difference in latencies of SSEPs—P37, SSEPs—-N45 and amplitude of SSEPs and TCeMEPs between CS and
AIS patients both in concave and convex sides (P>0.05). The incidences of abnormal SSEPs were not
statistically different between CS and AIS groups (55.2% vs 42.5%, P=0.094).
intraspinal anomalies had significantly higher SSEPs—N45 latency in convex side (47.1£5.8ms vs 44.5+3.0ms,
P=0.018) and higher incidence of abnormal SSEPs(80.0% vs 44.7%, P=0.017) than those of CS patients with

Conclusions:

However, CS patients with

no intraspinal anomalies. Similar IONM performance could be expected in CS patients without

preoperative neurologic deficits compared with AIS patients. CS patients with intraspinal anomalies showed

significantly higher SSEPs-N45 latency and higher risk of abnormal SSEPs than those without intraspinal

Chinese Journal of Spine and Spinal Cord, 2021, Vol. 31, No.5

anomalies.
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J5i 75 Cobb ffi~F ¥ %7 IE R4 59.2%~81.1%",
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P37 W& KWk
28.5ms,N45 % 1k
W1 35.2ms . IR
@ A2V A (Y

MHP37 AR N 32.5ms, N4S BRI 36.2ms ., P4 0.7V £ TCeMEP FEZIRZS . MOS0 ] 679.3wV, M3 e A
41690V B2 HBEL, N 125, FO0FELWEEEMY ab RAT X 2 H 28 84§25 w5 TAEN. T T8 ¢ SSEP 4k
RZS A ZE 00 (M0 ) P37 AR 38.5ms, N45 # AR I8 50.3ms IR A 13wV 4500 (0 ) P37 AR 14 37.8ms,N45 #
Py 46.8ms RN 170V d TCeMEPs 4R A« M TCeMEPs #2184 199.1uV ,i™h flf TCeMEPs # fi 2 232.2.V

Figure 1 A 14-year—old girl diagnosed with CS a—d T8-T10 failures of segmentation, split cord malformation and
tethered cord syndrome were observed at preoperative X-rays, CT and MRI e The baseline of SSEPs: P37 latency, N45
latency, and amplitude were 28.5ms, 35.2ms and 1.2uV on concave side, 32.5ms, 36.2ms and 0.7,V on convex side,
respectively f The baseline of TCeMEPs: the amplitude was 6793wV on concave side and 41690V on convex side
Figure 2 A 12-year—old girl diagnosed with AIS a, b Single right thoracic curve with apex at T8 was observed at
preoperative X-rays ¢ The baseline of SSEPs: P37 latency, N45 latency, and amplitude were 38.5ms, 50.3ms and 1.3pV
on concave side, 37.8 ms, 46.8ms and 1.7uV on convex side, respectively d The baseline of TCeMEPs: the amplitude

was 199.1nV on concave side and 2322V on convex side

F5EVE R 99%, Krishnakumar 25558 ATS H %
At SSEPs Wi i i 2 % Ry 100% TCeMEPs i il
BN 100% ; SSEPs ) #5J% BE s 51k 58 A
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TCeMEPs i % 1 {5 ,SSEPs Wi il i S J& &
100% . 55344 100% ; TCeMEPs W i () % B2
H100% . S P A 100% ; B A SSEPs Al

TCeMEPs W5 I 1y 5 8% B2 -y 100% . % 55 P
100%, 5 REAESCERIEZE L, CS B EHIE AR
SSEPs Wi il A% 31 %% A 100% . TCeMEPs Wi i 5 3
R 98.5% ;4 3 ] Hh B MR i Horh SSEPs it
% 4 ) ' TCeMEPs 27 3 51| ,SSEPs Wi I 11 ik i
J100% 55K 98.4% ; TCeMEPs Wi il 1) 5 2%
A 100% . 55 PR 100% ; B4 SSEPs Fl1
TCeMEPs W5 I ) 8% B R 100% | %7 5 M
100%., Kt , JONM 7 A Hif JC B 2l 2450 3 19 CS
BEFIEAR PR LIRSS ATS 251 B 47 Wi 2k
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F1 CSEEE AIS £3F IONM K M 45

Table 1 Test performance of IONM in CS and AIS

patients
CS# (n=67) AISH (n=134)
CS group AIS group
SSEPs  TCeMEPs SSEPs  TCeMEPs
SRy M D (451 )
Baseline obtained 67 66 134 134
e (1)
Alerts 4 3 ! !
LAY (1))
True positive 3 3 1 1
False positive
KA (3) 63 63 133 133
True negative
A B4 (451
False negative 0 0 0 0
BB (%) 100 100 100 100
ensitivity
RRE (%) 984 100 100 100
pecificity

F2 CSEESAIS £2F IONM HERELILE
Table 2 Comparison of IONM between CS and AIS

patients
(Siéﬂn (rj?:lséﬂzt) i Pl
€S group AIS group t value P value
SSEPs—P37 Wi{k Wi(ms) Latency of SSEPs—P37
B Concave  35.9+3.3 36.4:28 1123 0.263
M Convex  36.0+3.3 36.8:28 1797 0.074
SSEPs—N45 i #i(ms) Latency of SSEPs-N45
B Concave  45.34.0 459134 LII1 0268
M Convex  45.3:4.1 459:32 1138 0257
SSEPs—34 i (wV) Amplitude of SSEPs
I Concave  23+13 2613 1542 0125
M Convex  2.4:1.4 26:14 0955 0341
TCeMEPs— 2 (wV) Amplitude of TCeMEPs
I Concave 453.0:3343  496.1x353.3  0.826 0410
M Convex  558.3£552.6  455.4+4189 1465  0.144
5% SSEPs
K2 (%) 552 25 0.089

Incidences of
abnormal SSEPs

A, BB 2RI Al B 4R 5 TONM g i FY

Al EEYE

SC k006 g B SSEPs 22 58 XKy B &
XS e T 00 2 B s LA s R B 20 0 3l

SERK =25 MR |
2.5 hRUEE
PEHEAAEMN BE TS

TR AR ) = Ik AN X B =
Cheng 2594 18 164 ] r i “ 55 &
H# SSEPs E’a?;z%%é’a%

14.6%, H+E4 Cobb ﬁ;ﬁ? 45°1 R E T

R3 HTFEHEENREN CS BEHBLE
Table 3

Comparison between CS patients with and

without intraspinal anomalies

PEHER Y AEHER
S (n=20) S (n=4T) il PlH
With Without
intraspinal intraspinal t value P value
anomalies anomalies
P50 (5 /4, i)
Sex(M/F) 713 26/21 0.128
e (%) 13.843.0 14025 0282 0779
Age(years)
Cobb 1 (°) 67.4+21.9 56.2:227  1.867  0.066
Cobb angle
SSEPs-P37 #{k1U] (ms) Latency of SSEPs-P37
Ml Concave  36.6%3.6 35.6+3.2 1128 0.264
Ml Convex  36.9:4.6 35.6+2.6 1.470  0.146
SSEPs-N45 W {k 1] (ms) Latency of SSEPs—N45
Ml Concave — 46.8+3.7 44.843.9 1.950  0.056
Ml Convex 47.1+5.8 44.5+3.0 2419  0.018
SSEPs— ¥ i (V) Amplitude of SSEPs
Ml Concave — 2.2+1.5 2412 0.579  0.565
M Convex  2.2+1.4 2414 0.535  0.594
TCeMEPs—i i (V) Amplitude of TCeMEPs
Ml Concave 501.7+427.4 432412800  0.764  0.449
Al Convex 701.9+658.5  495.8+4947 1389  0.170
S SSEPs
R (% ) 80.0 447 0.017

Incidences of
abnormal SSEPs

SSEPs 1 & L R B R Th i (27.6% vs 11.9%) . K
1M, Shi ZE0HL 4 T 60 1] Chiari B TE FFA HE MM 5
H 210 6] AIS BB IONM Wi sl , & B
W SSEPs 7£ Chiari WY JE (R & 40 A0 K 4E R Hh
31.7% ,AlIS 01 K A %28 31.0%, WIZH TG b & Pk
225 (P=0.572), AWE5EH 3% SSEPs £ CS i
WY kARl 552%, T AIS E AL LB F N
42.5% , 1 21 [A] [R] 4 O 1 25 1k 2 5 (P=0.089) . &4
NH, % SSEPs [8] I 52 9% [H 2 mi}ﬁ/fmiﬁzr;\
RUTHEE G I EHHEF 2R EEEm, XrlHE
R FEONFEMEIE Z (R 45 R 22 R E R
TN, B REANRE 2 B i A R EAE EE R
ARG IFHERS N 58 AT RE S TONM (1% W ) 2%
Ao Cheng U TE TE “Fe & AEFF MDY " 5
/N B ot B A T R 22 ) R S A A PN S B R AR
5 R E SSEPs AR BB EHMEIEAMC, Qiu
G YONTE T BRI 2 2F 0 1B A R
o R AT A 2 E (P=0.014) & TONM Wil 2
Wi AU LR o Shi 55 11 I A I A B 2 T 1Y
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Chiari B & £ & A 000 ™ B & 5 P4l Chiari W2 £
AU AR A HLAT B ) 32 Cobb f (P=
0.041) FIFAK Y SSEPs P 1 (P=0.014) , AWF5% 45
REY, FAMENRENCS BEEAERN ST
W SSEPs %&£ (80.0% vs 44.7% ,P=0.017) ,iX
5 REAE SCHRBIF ST 45 SR — 3,

4 #ig

TONM )i FH T AR |ij JC B 5 pif 28 451 3 19 CS AR
HH A AIS BE LI ICR, Ha
Z I 5 H SSEPs Wy kAR I FEM 2R, AR,
AT A I HEDS 5 1Y CS HE SSEPs 117 1k 1]
W A | 5% SSEPs 1) 4 4 R B Tk, (HAR
WFFAFAE — 2 Jm FR B 26, 3k 67 ] CS B # K&
134 4] AIS fB# AGEAGFGE  FHATEE D1 CS FEAS
] AR OR — R s B e A R, T IE R
N TONM E0di s gR A5, UL A9 e £ ALS 1
FAE AT REAL, (0 ATS FR 35 A B (1) R I 06 8K 25 %6t
SRk —E e, HAHESE CS 4 M AIS 41JF
I — X — VG FC 1, 4 22 ) PE ) | B o W I ™
TR TOURE 07 8 A5 119 25 o ] X & SR 2 e Tl 7
W, BARA LB I TR b 25 4 FH 4 Ik ORR
fige, RURRIR T 22 R 22 S ATh 2552 i TONM (1 1%
PRINFB R S 53 A0 AR FAR DY T2 A 5 e
S H X CS B 1) SSEPs K TCeMEPs i 28 %k
it (15 ) AN R AR (R 2 B SR R
XAER N S H R R TAA BT ) SR E AR
B CF-Y 3 ik e AR | o 5 45 ) %F TONM. W il 45
S B SE T EE E— RSET IR
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