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The pelvic balance after surgical treatment for pediatric SDSG 5/6 developmental spondylolisthesis/
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[Abstract] Objectives: To investigate the effect of surgical reduction and reconstruction of lumbosacral lordo-
sis on the improvement of pelvic balance in children with high—grade developmental spondylolisthesis of type
5 and 6 according to Spinal Deformity Study Group(SDSG) classification. Methods: 23 children with high—
grade developmental spondylolisthesis treated by operation from February 2015 to February 2019 were ana-
lyzed retrospectively. There were 2 males and 21 females, aged 5.3 to 13.8 years(9.6+2.4 years). All patients
with retroverted pelvis before operation were classified into type 5 and 6 according to SDSG classification. All
patients underwent decompression, reduction, lumbosacral kyphosis correction and internal fixation. The related
parameters of sagittal plane of spine and pelvis were measured before operation and at one year follow-up,
including pelvic incidence(Pl), pelvic tilt(PT), sacral slope(SS), L5 slope(L5S), lumbar lordosis(LL), slip percent-
age(SP), SDSG dysplastic lumbosacral angle(SDSG—-dysLSA), Boxall’s slip angle(BSA), Dubousset’s lumbosacral
angle(Dub-LSA), and kyphotic Cobb angle(k—Cobb). All patients were divided into two groups according to

postoperative pelvic rotation, group balanced pelvis and group unbalanced pelvis. Comparison of lumbosacral
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kyphosis, slippage reduction rate and proximal anchoring level was made between two groups. Results: The
patients were followed up for 2611 months(13—-48 months). There was no significant change in PI(P>0.05). SS
and Dub-LSA increased significantly(P<0.05). PT, LSS, LL, SP, SDSG dys-LSA and BSA decreased signifi-
cantly(P<0.05). The k-Cobb was improved from 11.6°+12.8° to -11.5°+16.3°. The reduction rate of spondy-
lolisthesis was (85.5+16.4)%. Of the 23 patients, 5(22%) had pelvic improvement to balanced type. Group of
balanced pelvis had a higher reduction rate than group of unbalanced pelvis(90.9% vs. 76.2%, P<0.05). There
was no significant difference on lumbosacral kyphosis and proximal anchoring level between two groups.
Conclusions: Surgical reduction of spondylolisthesis and reconstruction of lumbosacral lordosis can improve the
sagittal balance of spine—pelvis in children with dysplastic severe spondylolisthesis. 22% of the patients could

be improved from unbalanced pelvis to balanced pelvis.
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Table 1 Variations of sagittal spine—pelvic parameters

pre— and post—operatively

g MEVE S w gy

1 year

Pre—op post—op Change P value
PI(°) 70.1£12.7  71.5+10.7 1.5+5.1 0.186
PT(°) 38.3£9.3  30.2+6.6 8.1+8.5 <0.05
SS(°) 31.8+11.5 41.5+10.1 9.7+7.4 <0.05
L5S(°) 39.249.7  25.2+133 13.9+10.1  <0.05
LL(°) 62.5+13.4  51.6+13.8 10.9+13.5 <0.05

SDSG dys-LSA(°) 11.6+15.0 -16.2+13.2 27.9+152  <0.05

BSA(°) 252+18.5 -1.4+103 26.6x19.9  <0.05
Dub-LSA(°) 67.6x14.6 97.1x14.0 29.5+139  <0.05
k—Cobb (°) 11.6+12.8 -11.5+16.3 24.5+15.6  <0.05

SP(%) 62+15 9+17 53+15 <0.05

T2 PL P A S0 S PT, 47 B 60R A 5SS, ik iBUR i 158,15
WA S LL, EHERT ™ A1 ;SDSG dys—LSA ,SDSG & & A [ EHE
ffi ;BSA ,Boxall’s # lii /i ; Dub-LSA ,Dubousset’s [ # ffi ;k -
Cobb , JEEREJ5 ™ £ ;SP, 1 R i

Note: PI, Pelvic incidence; PT, Pelvic tilt; SS, Sacral slop;
L5S, LS slope; LL, Lumbar lordosis; SDSG dys—LSA, SDSG
dysplastic lumbosacral angle; BSA, Boxall’'s slip angle; Dub-
LSA, Dubousset’s lumbosacral angle; k—Cobb, kyphotic Cobb
angle; SP, slip percentage
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Figure 1 Female, 8 years old, with high—grade develop-
mental spondylolisthesis, unbalanced pelvis and balanced
spine =SDSG type 5 a Preoperative radiograph showing
erade IV developmental spondylolisthesis, PI 62.6°, PT
31.2°, SS 31.4°, LL 60.2°, k—Cobb 8.2°, Dub-LSA 81.4°,
and SP 88% b Postoperative radiograph,
with PI 62.4°, PT 19.2°, SS 43.2°, LL 61.6°, k—Cobb -
20.5°, Dub-LSA 107.8°, and SP 12%.
kyphosis was corrected by 28.7°, PT improved 12°. After

1 yr follow—up,

Lumbosacral

the operation, the patient returned to balanced pelvis, SS

increased by 11.8°, and slippage reduction rate was 86%

MRS FEAHIE 5T 23 B P N T Al AL B A
ERE A RYEREMEREB, RIGA 5 B2 87
RUE AL, BN R B AN BRI A AR S A AR
FEI0 LA A B 1 1 2T T e B RE T L

AR R, KRG H 28 R
M JE s P E R 2 IR TSI AR
SCOHRE b R R O 0 E A AR A R
Wl (1) 3k P2 | B 2P A 1) 2 5 L LS R ST Z [l Y
(RO 1) i - WL P Ve e =8
M55, AT e e FAREAR BRI e,

TEARIEGE i & 3 S 9 A S 0 52 A 7 )
FBE Y8 Sk 30 vy [ T BAE LS I T B E R
HLOTRE S IR ER LA/ MEMIE sh A — i R AL RE T
AR,

Mz, FARIRIFILE SDSG 5/6 Bk EH AR
P T G I T A AR A R R R A
43 BB T MAS Y- A8 o Sk T A A A
LB VA 1 U S T TR A G RS 5
VISR, B 1A Rl T B4 45 S B AT R G AR I K
Wk L PLAE AR AL, 300 0 K I BE 5 45
B MR GE R AR AN I TE AT 4 BT s A ] g

x2 AETPENMATFEHBERZEERRSHLR
Table 2 Comparison of parameters between patients

with postoperative balanced and unbalanced pelvis

ARG HEARE ARG A FAG R
% (n=5) B (n=18) PfE

Balanced pelvis  Unbalanced P value
post—op pelvis post—op
R AHE A 1B () 38.718.1 300:114  0.129
re—op SS
o B EL 45 N o
REBEMBDC) 326108 404102 0113
re—op PT
AIBHERTEA ) g1 65131 560+153 0138
re—op LL
RERBRE (%) 6342143 593:163 0615
re—op SP
ARATIEAE A (°)
Pre—op Dub-1.SA 69.9+13.7 66.9+13.1 0.663
RIS o A B ()
Improvement of k- 26.4+6.0 25.0+16.0 0.845
Cobb
Dubousset's JEHff)
W () 32.7+11.2 28.6x14.7 0.517
Improvement of e e ’
prov
Dub-LSA
WE LR (%)
Slippage reduction 90.9+7.4 76.2+22.8 0.030
rate
S A
Proximal anchoring segment
14 0 5
0.545
LS 5 13
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