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Cortical Somatosensory Evoked Potentials in Spine Surgery
Se Il Suk, M.D., Soo Ho Lee, M.D., Goo Hyun Baek, M.D., Jin Ho Kim*, M.D. and Tai Ryoon Han*, M.D.

Department of Orthopedic Surgery and Rehabilitation Medicine*, College of Medicine, Seoul National University

Paraplegia resulting from the operative treatment of scoliosis is a serious complication feared most by orthopedic surgerns.
Scoliosis Research Society reported the incidence of acute neurological complications resulting from the treatment of
scoliosis as 0.72% in 1975. Thus, the importance of the development of some form of adequate practical spinal cord monitoring
during major corrective surgery of the spine has become increasingly recognized as the surgery in this area has accelerated.
In order to reduce the incidence of such neurological complications, intraoperative spinal cord monitoring has introduced
since nineteen seventies.

Monitoring of cortical somatosensory evoked potentials (CSEP) were applied in surgery of 31 cases of scoliosis and
4 cases of cervical spine lesions at Department of Orthopedic Surgery at Seoul National University Hospital, from Jan.
1982 to May 1985, and the following results were obtained.

1) Quantitative analysis of CSEP was done in 31 cases of scoliosis as grouping into preincision, preinstrumentation,
postinstrumentation and skin closure periods. From preincision period, P1 and N1 latencies prolonged significantly
across all periods but not from preinstrumentation period to subsequent periods. P1-N1 amplitude and P2-N2 amplitude
were decreased significantly between preincision period and other periods but no significant change was noted from
preinstrumentation period to skin closure period. (P<0.05)

2) Abnormal CSEP findings were noted during operations in 4 cases, in which acute neurological complications were
prevented with CSEP monitoring.

3) We experienced a case in which CSEP was abolished on the concave side of the curve while CSEP was normal on
the convex side, during distraction. So it is considered that the ankle electrode should be placed on the concave side
of scoliosis to detect neurological complication.

4) Correctibility of deformity in scoliosis surgery was increased from 44.1% to 51.3% with the use of intraoperative CSEP
monitoring without acute meurological complications.

5) CSEP monitoring during spine surgery is an effective method to prevent neurological complication.

Key Words: CSEP (Cortical Somatosensory Evoked Potential), Neurological complication.
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No. of Table 1. Etiology
Patients
20 | . No. of
e Etiology patients Percent
. b male Scoliosis 31 88.6
Idiopathic 14 40.0
Congenital 12 34.3
® Neurofibromatosis 3 8.6
.
Paralytic 2 5.7
s [ Cenvical spine lesion 4 114
Fx-dislocation with
. 3 8.6
incomplete neurology
Nonunion of odontoid process 1 2.9
0 5 10 15 20 25 30 354 Age in years
Total 35 100.0
Fig.1. Age and sex distribution. oa
Table 2. Surgical methods
Surgical methods No. of patients Per cent
Harrington distraction rod only 15 42.9
Harrington distraction and compression rods 4 114
Harrington distraction rod with sublaminar wiring 4 114
Harrington distraction rod with spinous process wiring 1 2.9
Luque instrumentation with sublaminar wiring 3 8.6
Zielke instrumentation 4 114
Cortical bone graft with sublaminar wiring 4 114
Total 35 100.0

- 1046 -



44 why © 2 = Harrington distraction rod =a}-&-
AL£-31 # 7} 158, Hamington distraction rodg} co-
mpression rod & AF83F 74-%7} 4@, Hamington
distraction rod ¢} T3} A Awre-g il 418
3} 74927} 49 9w Harrington distraction rod $}
ZE7] 7 ub4(spinous process wiring)-2- A gt 7
<7} 1@l 2 Harrington 7)A| A}-8%-& & 249 ¢l r}.
Luque 7] A] A} 8-%-3} Zielke 7| 4] }-84-& #4733
o} 4dqct. AFE 94 4edlAde IAE o4
3 @ 2FRsh A4 A4S 5K Table 2)

5. ¢ Hiy

25 7]+ TECA 42 TE EMG system$ A}-&
shglch. A wlLE g 2AEE A
oo electrodes Z3d Wzt Fupe] HAFAITN
A sk ok BAAA H A9 Aol 2
29 ZFz) ok N20-02-Thalamonal r}3 & <8 319
c}. 2= T3 A 7] sH{square electrode pulse) &
A 1 247 7He 0.1~0.2msec ] 0 =} 4
L 10~30mAZ 3}gch. 232 HEE 1 &
3oz 12839 ==& #HFdg e}, amplifier:
AA 6 mK Il 2 gaing 5 microvolt® §}¢] 3L high
frequency filter = 10KHzol] 3223 3}¢jt}. monitore]
sweep speedt 20msec/division © & 3}9] 0= aver-
aging & TECA DAV 628} average expander(AX
62) & 2}-435}9 3 analysis time &

A ERFL BE AHgshs WEees EEGAS
& Apg3lgd e TA ¢ x]E, reference electrode
L %3] AZFA A Ay} F-ukA(hair line)2] = 18-

o] $] x| 8t active electrode = tentwenty A X
st 71299 CzAAel 2HG v o]& o2 (na
sion) 3} &5 §7)A(inion)2] FztH o2 3logu}. =t
EI7He g k4o deflections] & Plyl A

N1 N2

P1
P2

Fig. 2. Scheme of CSEP. P1 latency:time from star-
ting point to P1 (msec). N1 latency: time from star-
ting point to NI (msec). P1-N1 amplitude : peak to
peak distance between P1 and N1(4V). P2-N2 amp-
litude:peak to peak distance between P2 and N2(nV)

200msec® 3}¢i .
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Fig. 3. Typical example of CSEP.
A. Preincision. Preop.

B. Preinstrumentation.
:l»——lntraop.

C. Postinstrumentation.
D. Skin closure.

Note some right shift of P1 and N1 latencies bet-
ween preop. and intraop. waves.
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Table 3. Means, Standard Deviations and Paired two tailed t-tests

Period I II 11 v
(Preincision) (Preinstrumentation) (Postinstrumentation) (Closure)
A. CSEP P1 and N1 Latencies.
P1* x+1SD 33.80+2.76 35.73+2.88 35.514+2.80 35.46+2.70
N=31 t -2.6940 (sig.) -2.4217 (sig.) —-2.3940 (sig.)
’ t -— +0.2911 (ns) +0.0708 (ns)
Ni1* x+1SD 43.224+2.85 45.00+3.85 45.91+4.04 45.01+3.85
N=31 t —-2.0690 (sig.) -3.0180 (sig.) -2.0807 (sig.)
t —-— —0.9079 (ns) -0.0102 (ns)
B. CSEP P1-N1 and P2-N2 Amplitudes.
P1-N1** x+1SD 1.54 +£0.82 0.58+0.34 0.64+0.40 0.64+0.39
N=31 t +6.0226 (sig.) +5.4991 (sig.) +5.5181 (sig.)
t -— -0.6363 (ns) —0.0000 (ns)
P2-N2** x+1SD 1.38+0.50 1.02+0.54 0.391+0.42 0.86+0.40
N=31 t +3.3248 (sig.) +4.4674 (sig.)

t

+2.2732 (sig.)

+0.2441 (ns)

+1.3256 (ns)

CSEP =cortical somatosensory evoked potential;
SD =standard deviation;

sig. =significant (p<0.05); ns=nonsignificant (p<0.05).

Table 4. Abnormal CSEP cases

=latency in msec;
---=t-test value at period I used as baseline;

** =amplitude in uV; x=mean;

-——=t-test value at period II used as baseline;

Case . . Area of . Cause of Intraop. Postop. neurologic
No. Age Sex  Diagnosis deformity Surgical method abnormal CSEP Management sequelae
1 13 F idiopathic T7-L1  Harrington excessive reduced none
distraction rod distraction distraction
2 18 F congenital, T1-T10 Harrington excessive reduced none
unsegmented distraction rod distraction distraction
bar with
contralateral
hemivertebra
3 52 M idiopathic with T6-L1  Harrington excessive reduced none
paraparesis distraction rod  distraction distraction
4 14 M idiopathic T8-L2  Zielke excessive monitoring  incomplete neurology
instrumentation distraction from concave on
side of concave side of curve
curve with complete recovery
after 5 months
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Preop. at ward, Rt

Distraction 10:40
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Removal of rod
10:45
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Reapplication of rod 10:50
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Fig. 4. During distraction, some abolition of CSEP
was noted. After removal and reapplication of Harr-
ington distraction rod, CSEP appeared again.
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Fig. 5. CSEP ‘taken from convex side of scoliosis. See normal CSEP(Left). CSEP taken from concave side at the

same time. CSEP was absent(Right).

Table 5. CSEP and Correctability

CSEP (-) CSEP (+)
Etiology
No. of cases Amount of correctability (%) No. of cases  Amount of correctability (%)
Idiopathic 14 49.9 14 58.8
Congenital 12 39.8 12 45.2
Neurofibromatosis 3 39.1 3 42.8
Paralytic 2 36.2 2 48.1
Total 31 44.1 31 51.3

* t-test value was significant (p<0.05)
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