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[Abstract] Objective To analyze clinical efficacy and influencing factors of selective dorsal
rhizotomy (SDR) for treatment of spastic cerebral palsy (SCP) in children. Methods Total 131 children
with SCP who underwent SDR at Shanghai Children’s Hospital between September 2015 and June 2019
were included in the study. The Gross Motor Function Classification System (GMFCS) and Gross Motor
Function Measure-66 Items (GMFM-66) were used to evaluate the gross motor function before surgery and at
the last follow-up. The modified Ashworth Scale was used to assess the degree of spasticity in the target
muscle groups of the lower limbs. Univariate and multivariate Logistic regression analyses were performed
to identify the influencing factors of the improvement in GMFM - 66 score. Results Compared to
preoperative values, there was a significant decrease in muscle tonus in the target muscle groups of the
lower limbs after surgery, including bilateral adductors muscles (Z = - 8.164, P = 0.000; Z = - 8.304, P =
0.000), bilateral hamstrings muscles (Z =-7.424, P =0.000; Z =-7.123, P = 0.000), bilateral gastrocnemius
muscles (£ =-9.328, P =0.000; Z =-9.605, P =0.000), and bilateral tibialis anterior muscles (Z =-9.349,
P =0.000; Z=-9.543, P=0.000). The overall improvement rate of GMFCS classification after surgery was
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3435% (45/131), and there were no cases of GMFCS classification worsening. There were
statistically significant differences in GMFM - 66 scores before and after surgery among different
GMFCS levels (F = 215.030, P = 0.000). The improvement in GMFM - 66 score was greater in
GMFCS level I (¢t =4.379, P =0.000), I (:=3.686, P =0.000) and Il (¢ =3.198, P =0.002)
compared to level IV, and level I had better score than level Il (¢ =2.170, P = 0.032). Logistic
regression analysis showed that surgery performed at the age of 3-6 years (OR = 4.917, 95%ClI:
1.554-15.557; P = 0.007) and preoperative GMFCS level I -1 (OR = 10.294, 95%CI: 3.522—
30.092; P = 0.000) were favorable factors for a AGMFM -66 score improvement of > 6.55 score.
Conclusions SDR effectively reduces muscle tonus in the target muscle groups of the lower limbs
and improves gross motor function in children with SCP. The treatment outcome is particularly

favorable for children with increased muscle tonus in both lower limbs who can cooperate with

rehabilitation training (GMFCS level I —1l[). SDR can also be considered for children with severe

cerebral palsy (GMFCS level IV-V) to facilitate daily care.

[Key words] Cerebral palsy; Cordotomy; Muscle tonus;

Motion; Child
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Table 1. Comparison of target muscle groups of the

lower limbs muscle tonus before and after surgery
[M (P,;, P,;), score]

HArLEE WL 4% AR AT ARJg Z§ P

P AL

FEM 89 2.00 1.50 -8.164  0.000
(2.00,3.00) (1.50,1.50)

A 91 2.00 1.50 -8.304  0.000
(2.00,3.00)  (1.50,1.50)

JIE 2 AL

il 83 2.00 1.50 -7.424  0.000
(2.00,2.00) (1.50,2.00)

) 86 2.00 1.50 -7.123  0.000
(2.00,3.00) (1.50,2.00)

JHE R L

iyl 122 3.00 2.00 -9.328  0.000
(3.00,4.00)  (1.50,2.00)

A 127 3.00 2.00 -9.605  0.000
(2.00,3.00)  (2.00,2.00)

I H il

£ 119 3.00 1.50 -9.349  0.000
(2.00,3.00) (1.00,1.50)

A 124 3.00 1.50 -9.543  0.000
(2.00,3.00)  (1.00,1.50)

S (o, =0.05, = 0.10) i &5 GMFM-66 43 2k 3
f 5 N %, R G GMFM-66 143 — R iif GMFM-66
W0 2 (6 L AGMFM-66(CHL K iz 3 I i o 36 7 %)
For. VP<0.05 hERAEAGIHT#E L,

] R

A AR LIEAE 2 ~ 84 H AR ILRE, 34
(6.45 + 1.85) 41 ; Fi 1/ 372 ~ 1038 d, F 1 (569.46 =
175.25) do SARFIA LG, AR JG T B H F5 WU AU
WAL 28 UL HE B L L e B £ UL 5K 7 344 AS [
JEFFE, 2R HASI %8 X (¥ P=0.000,%1),

ARET GMFCS 43 2% 1 9% 154 . 11 9% 37 5] . I %%
481 Vg 244 Vg 74, T HBIL15 61 ARG
Y% 555 3 T8, JC GMFCS 43 2 T s il 11 4 i
JL(37 4 16 B 236k T 9% 21 ] 4 15 )58 o D g
I 2 58 L (48 151 ) i 3% 24 45 ( T g 25 T 4% 22 451 ),
AR 24 G 415 Iz S D RE 5 IV 9 L (24 1)) k3 4 i
(B g2 2 %% 2 451) ), 20 9] 4 £ )iz s o)
AEs VgL (700 B 2= I 9% 1 ) 4k 45 iz sh 2h BE
6 17 . ARJ5 GMFCS 43 9 & 1A 2 35 2 R 34.35% (45/
131), Hi 47 65.65%(86/131) H )LF- AR i J§ GMFCS 4>
% T 7B AL, R B GMFCS 43 2 Tt w45 0 o A [
GMFCS 734 B L F R HTJG GMFM-66 43 b 48 22 7



. 408 - b BRI R 20 2023 4F 5 H A 23 55 5

Chin J Contemp Neurol Neurosurg, May 2023, Vol. 23, No. 5
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(2 x5, 7F5)

Table 2. Comparison of changes in GMFM-66 scores in
children with different GMFCS levels before and after
surgery (x +s, score)

il %k AR ARG

GMFCS I (1) 15 79.00 + 8.47 87.82+ 8.47
GMFCSII (2) 37 66.35 = 4.53 7355+ 5.49
GMFCSII(3) 48 52.13 = 4.09 58.76 + 5.30
GMFCSIV (4) 24 41.45+333 4537+ 4.09
GMFCSV (5) 7 28.53 = 7.00 35.27 = 14.03

GMFCS, Gross Motor Function Classification System, MKz s fig
DY FE B, The same for Table 3

®3 AL GMFCS 73 % LT AR G GMFEM-66 343 [t
BTG D ek B T A9 5 22 43

Table 3. ANOVA for premeasure -postmeasure design of
GMFM-66 scores in children with different GMFCS levels
before and after surgery

A 5 KR SS df MS FE P
GMFCS 73 %% 49894.046 4 12473511 215.030 0.000
£ 5 ] 1855365 1 1855365 321.878 0.000
GMFCS 74 x W Bf ] 129.589 4 32397 5.620 0.000
il e 7309.047 126 58.008
HNiRE 726.287 126 5.764

R4 K[ GMFCS 598 LT A i J5 GMFM-66 343 1t
7 P bE A

Table 4. Pairwise comparison of GMFM - 66 scores in
children with different GMFCS levels before and after
surgery

HEPH L o PAE || HEIBEFLL off P1H
(1):(2) 1.553  0.123 | (2):(4) 3.686  0.000
(1):(3) 2170 0.032 || (2):(5) 0.324  0.746
(1):(4) 4379 0.000 || (3):(4) 3.198  0.002
(1):(5) 1330 0.186 || (3):(5) -0.081  0.935
(2):(3) 0.761  0.448 | (4):(5) -1.938  0.055
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F5 AR5 AGMFM-66>6.55 53 5 i [H K i 725 1k ik (i1 3%
Table 5. Variables assignment for the influencing factors
with AGMFM-66 > 6.55 after surgery

At Ll
0 1

AGMFM-66 <6.554) >6.55%
5 PR otk
FARER >6% 3~6%
AR GMFCS 434 N~V [ ~M%
AR GMFM-66 143 <504 >504)
i 15 B 1) <24E >24E
2N >54 <44

GMFM-66, Gross Motor Function Measure-66 Items, {1 K iz zh 2 g
P43 66 il ; GMFCS, Gross Motor Function Classification System,
M KIZENNEE DR G . The same for Table 6

F6 ARJ5 AGMFM-66 > 6.55 4r 5% i K 2 14 2 &
Logistic [8] 5 43 #7

Table 6. Univariate Logistic regression analysis of
influencing factors with AGMFM-66 > 6.55 after surgery

A b SE Wald x> P{i ORfi OR95%CI
BeQ i -0.182 0395 0213 0.645 0.833 0.384~ 1.808

TAREB3~6% 0997 0394 6396 0011 2710 1.252~ 5.870

ARHIGMFCS/34¢  2.181 0.530 16.904 0.000 8.854 3.131~25.041
I ~MM%

AT GMFM-663F 1.421 0387 13.519 0.000 4.143 1.942~ 8.837
I3 2504)

BV =24 0268 0430 0390 0.532 1308 0.563~ 3.036
ZUMEE <4 1593 0588 7.344 0.007 4.917 1.554~15.557

R7 ARJG AGMFM-66 > 6.55 4> 5 i [K % 14 2 X % #ij i#
7% Logistic [F1H 437

Table 7. Multivariate forward Logistic regression analysis
of influencing factors with AGMFM-66 > 6.55 after surgery

A b SE Wald x> Pfi ORfi OR 95%CI

TAREBRI~64 1593 0588 7344 0.007 4917 1.554~15.557

ARHTGMFCS M4, 2332 0.547 18.149  0.000 10.294 3.522~30.092
%

AR -0.833 0291  8.205 0.004

GMFCS, Gross Motor Function Classification System , #l K iz 3 2
T REGL
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el 3, GMFCS 3 20 N B
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