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[ Abstract] Partially resecting some spinal dorsal nerve roots can effectively lower abnormally heightened
excitability of a motor neurons in anterior horns of spinal cord, directly causing corresponding muscle spasticity
in patients with spastic cerebral palsy. Therefore such surgical procedure has potentials of reducing muscle tone
of spastic muscles and improving motor functions. Due to the fact that several scores of root candidates are asso-
ciated with sensory input from lower extremities in each case,precisely “selecting” roots for sectioning stays al-
ways at the core of surgery. Evoked electromyography ( EMG ) ,as one modality of intra-operative neurophysio-
logical monitoring, is offering a practical approach to accomplish the task of “precise selection” of nerve root.
For acquiring stable and interpretable evoked EMG data during selective dorsal rhizotomy ( SDR) , some re-
quirements should be fulfilled. For example ,an appropriate depth of anesthesia, muscle group selection for moni-
toring and proper electrical stimulation parameters. Train and single-pulse stimulation are currently the two most
practiced stimulation patterns. Applying different stimulation patterns may lead to a different selection of nerve
roots for resecting. Our objective was to formulate an intra-operative evoked EMG interpretation protocol of guid-
ing more precisely to attain the goal of “selection” during SDR.
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Fig.1 Patterns of EMG discharges from nerve rootlets when a 50-Hz train

stimulus was applied for 1s (pulse duration 0.2 ms)



B 5 Ui 2022 4 10 B 2148 108 J Clin Ped Sur, October 2022, Vol.21, No.10 £903 -

R B R R TR BA AR o XA R A0 B R BUE B AL KRR AT S B R (%
1o RASRRNI+HA4+H A HEGEWITE X—FRNE 2R T ERFLEMHE KT WA TR,
Bk AR HEFMT % EMG BLe R R o F K R 1E 8 SDR F AR, 3 T 2 ZOR T Bey = 2 A i & L
MWEEREEELARENREE, KRG EILEERARBAERE,

2015 4, % [E & Sameul Browd [£ &£ I A& H T — /M EMG AL OB 2~ fk & (88 RDOA & AL ) 23
b & 2R 8 F & AL EL (compound muscle action potential , CMAP) #|3% By 7 %, i iZ 7 £ 19 SDR F K &
BB E R TR B )L, BE T &7 E8 T 8 R NAR G, EAR B 5 W (il R 3 W ArvE o &
BERB/ AL N TRMAXWHEEREK) BN 35 Y HANER K& T L4 K20 HF L
CMAP # X 5k 5 8 & & 4 2 J5 R #% 4 89 SDR K 50w 01 L4 (B 2) 10770 3 R L CMAP # 2 4R #
B FREEFRAWEEREENES L AR ARR TR EERARBEL LR ARG HFR
BARENEELE, SDR A% A o9F L ALe 7 £ L& 2,

— SDR A # AlLH 8915 K

(—) R IR o 32

R E IR R R BN S RN, A B RIR F R A 36.0C~36.5C; iRBE L A2
N R GG WLAR 25 4, A R R A A ARTT SR R BRT B 1 /N B P RO AN A AR B[] 5 R R AR TR A
A %% J£ (minimum alveolar concentration, MAC) ER T R EE 0.5 U T, R P HBEE FLEHE —IMRE
By A (25K A BIS (L Mg il , U 7T @ g A e ORBE A R B o R A AR EAE40~50 ) ; K
HI A KL L W g fr 3 LA (Free Run) 18 >S50 wV, % KB 3 o ik R BE 25 A 0y 7L &, DA & %
W JE S AL A A

F 1 EMG WLHL SN 3%
Table I Grading system of EMG response

I3 EMG WL [
0 [ R Rz 5 B T 7 JIURRE s B A R e L 77 3
1+ [FAF Y 5 Btk 1o LIt SRp v UL P 7% 2
2+ B TAFG 1+ 3B, A RUUAR G 3 B R IVEE 1 BRI A 336 2
3+ BRTRFE 2 + S-SRI, BE R B 5 Byrxd i LAt BURr S LA 16 2l
4+ BRTAFA 3 + e RN, FEXT MU RS St LR 3

EOEMG: L
ArsMURE: SO REILEK Ty =29 U ( modified ashworth scale )

RIS R MR ORISR SR AR 02 ms. RS ARTE K0.01 mA
I I R BRI AR A, A RER
LA A A WURERRCHI200 1 V LU - AL A i
TR At 0 L : L4 RSN BT H02 me, 550 Hr, THKM1 o, )
HAEABI200 pVERALBE R PRI
BT BB K — LB
| mmmamunmnzen
- \ v
= W Bz AT WM
"
= |
: v Y
jm B 4EIAEI200 pViE R AL KA B SRIAE1200 pViE R AL E A
% P AT B AR B ARALEE FT M AT i 0 B B
?“l‘:ﬁ‘
=
LRI S LB T A A
v '3 ¥
N prEgre prEgTe Fbls0% Bl 7SR

i CMAP: BIAA & WU ; SDR . BEBRIE Al 225 A B R
B2 PAREAE & WL CMAP Jr 220 T SDR A Hh i) il 2 MR e 5 i 7 1

Fig.2 Scheme of modified rhizotomy protocol as proposed by Xiao & Zhan
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Table 2 Summary of intra-operative EMG intraoperative
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Fig.3 Reproducibility of EMG evoked during SDR procedure when trigger or train stimulus
was applied to dorsal roots (2nd stimulus was given 2 min after 1st one)
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