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[Abstract] Objectives: To analyze the long—term outcome and radiographic parameter changes of posterior S1
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osteotomy and reduction surgery on adolescent high—grade L5 spondylolisthesis. Methods: 21 cases of adoles-
cent high—grade L5 spondylolisthesis who received posterior S1 osteotomy and reduction surgery between Jan-
uary 2008 and January 2015 in our medical center were retrospectively analyzed. There were a total of 13
males and 8 females with an average age of 14.4+5.2 years old and average BMI of 23.4+6.5kg/m> The aver-
age follow up period was 73.7+11.3 months. The Meyerding classification status were as follows: 13 cases of
grade Il[, 5 cases of grade IV, and 3 cases of grade V. General epidemiological data includinglumbar-VAS,
leg—VAS, ODI, JOA score, SRS-22 score and radiologic parameters of slippage rate, SVA, TK, LL, PI, PT,
SS, and LSA at preoperation, 6 months postoperatively and final follow—up were collected. Chi square test and
independent sample T—test were used for statistical analysis of imaging parameters and SRS-22 questionnaire
scores. Results: At final follow—up, the superior rate of JOA was 80.95%, the fusion rate was 95.23%. Ame-
lioration of lumbar spondylolisthesis was 71.22%. One case developed screw breakage and received revision
surgery. Comparing between parameters at 6 months follow—up and before surgery: PT (24.7°£7.6° vs 34.3°%
10.7°), SS(48.2°+6.7° vs 38.4°+16.4°), LL(-42.3°£9.4° vs -63.4°+12.4°), LSA(-7.3°£5.4° vs 18.3°+6.4°), TK
(18.6°£12.7° vs 9.4°£22.6°) and SVA(1.4£2.7cm vs 3.1+2.7cm) improved significantly(P<0.05); while PI(73.2°x
10.8° vs 73.6°x£11.3°, P>0.05) presented no significant change. Comparing between parameters at final follow—
up and at 6 months follow—up: PI(81.6°+13.7° vs 73.2°£10.8°), PT(28.3°+8.6° vs 24.7°£7.6°), SS(52.2°%13.3°
vs 48.2°+6.7°) and LL(-56.4°£15.3° vs —-42.3°£9.4°) improved significantly(P<0.05): whiles LSA (=7.1°£5.8° vs
=7.3°£5.4°), TK (15.4°+12.4° vs 18.6°+12.7°) and SVA (1.2+3.1cm vs 1.4+2.7cm) presented no significant
change. Lumbar-VAS(1.8+1.4 vs 6.8+2.1), leg—VAS(1.5+1.1 vs 5.4+1.3), JOA(22.5+5.7 vs 8.5+3.4), ODI[(15.2+
5.5)% vs (42.6+7.5)%], SRS-22 pain score(4.2+0.8 vs 2.8+0.8), self—image score(4.6+0.5 vs 3.1£0.6), activity
score (4.3+0.6 vs 3.4+0.6), mental score (4.2+0.6 vs 3.3£0.7) and total score (4.3£0.5 vs 3.2+0.4) at the 6
months follow—up showed various dimensions changes compared with that preoperatively(P<0.05). Lumbar—VAS
(3.6£1.2 vs 1.8+1.4) and SRS-22 pain score(3.7+0.6 vs 4.2+0.8) deteriorated at final follow—up(P<0.05). Con-
clusions: Posterior S1 osteotomy and reduction surgeryon adolescent high—grade spondylolisthesis could achieve
satisfying clinical symptoms and sagittal alignment improvement at more than five years follow—up.
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Table 1 Preoperative and postoperative radiographic data of the patients

H NG HAEWRA AR JIBE A 17 ™ £y JEEAE 5 ™ £ Ji HE 5 £ PRNITRE i
Pelvic incidence  Pelvic tilt  Sacral slope Lumbar lordosis TLumbosacral angle Thoracic kyphosis Sagittal vertical axis

l/,R:H” . 73.6+11.3 34.3+10.7 38.4+16.4 -63.4+12.4 18.3£6.4 9.4+22.6 3.1+2.7
reoperative

N - . o o p .
R 6 T 732£108 2474767  482:670 423947 ~7.345.47 18.6£12.77 142277

months post—op
2SR o~ /.\ ,». ®
A KL 81.6+13.7% 28.3+8.6% 522+13.3%  -56.4+15.3% =7.1£5.8 15.4+12.4 1.2£3.1

Final follow—up

Q5 R P<0.05;@Q5R)E 6 4~ A It P<0.05

Note: (DCompared with preoperation, P<0.05; @Compared with 6 months postoperatively, P<0.05
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HEACELBLR T 2 TK 8800, s I B ] 20K BE PP I RE S 7 AR [ PTREAE KR 5 R4k
Vi M VAS SRS-22 PR PEAMIE N, S54RSS SO 5 I 2 A AR A L
BARJG AR FRRIMSHL, EE RIS 7 B 9KA & Mac—Thiong S5 5¢ & 8, 1E#

B 1 12% LB LS MR BAE  a RETREAEMA X LA 78 PL 73.6°,PT 29.7°,SS 43.9°,LL 61.0°,LSA 20.0°,
TK 2.5°,SVA 3.3mm b A§5RARAMEHE X 2 78 Meyerding 43 B I ¢ ARFTJARALIEME CT 7R S1 S WA RE d
ARG 6 A RARBE 42 FE X 27 7 1 B 3 B O AR T 910 24 W Gk o5 T MR 189, PT 74.4°,PT 26.9°,SS 47.5° 1L
64.8°,1SA -10.7°,TK 22.6°,SVA 2.2mm e AJ5 2 FRH MG X L Jr7n PLA 73 RIF LB SS LL & 35 3 0 45 904k
iS4, PL 96.1°,PT 30.4°,SS 65.7°,LL 72.7°,LSA -10.5°,TK 20.1°,SVA 50.5mm f ARJ5 2 4F KK A7 CT 7~ L5/S1 #E [A]
A R g AJE 6 IR A X LR on PLARS R, & 5 i . PT 100.8°,PT 39.0°,SS 61.8°,LL 75.9°,1SA
-10.5°,TK 20.3°,SVA 0.4mm h A& 6 F0ARAE CT 7% L5/S1 eIk — il &

Figure 1 Female, 12 years old, L5 spondylolisthesis a Preoperative sagittal standing full spine X ray showed slippage
rate 63%, Pl 73.6°, PT 29.7°, SS 43.9°, LL 61.0°, LSA 20.0°, TK2.5° and SVA 3.3mm b Preoperative sagittal lumbar
X-ray showed Meyerding classification: [l ¢ Preoperative sagittal lumbar CT: sacral dome with high—grade spondylolis-
thesis d 6 months postoperatively, sagittal alighment slippage rate improved to 18%, all sagittal parameters were im-
proved significantly with PI to 74.4°, PT 26.9°, SS 47.5°, LL 64.8°, LSA -10.7°, TK 22.6° and SVA 2.2mm e 2 years
postoperatively, X-ray showed Pl development with SS and LL increased, PI 96.1°, PT 30.4°, SS 65.7°, LL 72.7°, LSA
-10.5°, TK 20.1° and SVA 50.5mm f Two years postoperatively, CT showed partial fusion of the intervertebral space g
Six years postoperatively, X-ray showed intervertebral body fusion was strong, Pl continued development with PT in-
creased, PI 100.8°, PT 39.0°, SS 61.8°, LL 75.9°, LSA -10.5°, TK 20.3° and SVA 0.4mm h Six years postoperatively,
CT showed further fusion of the L5/S1 intervertebral space
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JLE B 5 /DA PLEBEAR 1% 5K i R A Wi 3 K, 4~
10 % LAF L PHEBAE BRI KR 2 0.54°,
M 10~18 % 5 4% PI{H &F4F H AR 3 KR 2 0
0.74°, Hanson ZFUSF 58 AR PLH 505 i #2 B
A AR ARG G 45 A A R R
& ARHT PT¥IE N 73.6°+11.3°, B F & T Mac-
Thiong %5 4E 1E 7 7 D41 PLE 48.4°£11.2°, H.
S 73.711.3 A~ H (60~96 4~ H ) 1 Bt 5 1 5] PI
- H 36 i 8.0°+2.4° , [ b A HL i A, & D4R
R PLEMEAE KL BRI, B A%
W TIER A4, Wk Y5 SS PT M LL
AR M Ry 3& L PL & & AACEEHLHIN, Bl D A
LETFY I B PN TR T R N RSl Ko < R S R = A
FERE IR A O, (H B AR SR T 3 9 1 e A el s
TG A R AT AR

®2 ARETRAREH SRS-22 185 (47 xs)
Table 2 Preoperative and postoperative SRS-22

scores
N KJg 64 H LR i1
Pre-op 6 months post-op  Final follow—up
‘}’?”ﬁ 2.8+0.8 42+0.87 3.740.6%
am
[P 3.120.6 46£0.57 43+1.1
ppearance
f@’? 3.4+0.6 4340.67 4.120.6
ctivity
- 7
i i 3.3+0.7 42+0.67 41207
Mental
TR 1 R - 44+0.5 42+0.8
Satisfaction
é\% 1
: 32404 432057 4.0+0.8
Total

D5 ARFHEL P<0.05;@5 K5 6 4~ H t P<0.05
Note:  (DCompared with preoperation, P<0.05; (2)Compared
with 6 months postoperatively, P<0.05

®3 REIRARFHET JOA.ODI K VAS ¥4
Table 3 Pre— and postoperative JOA, ODI and VAS

scores
ARHT AJi 6 41 KRBV
Pre-op 6 months—post  Final follow—up

JOA(43) 8.5£3.4 22.5+5.7V 20.7+6.6
ODI(%) 42.6+7.5 15.245.59 18.0+4.4
JB9H VAS(43) ® @
Lumbar VAS 6.8+2.1 1.8+14 3.6+1.2
B9 VAS (43) ®
Leg VAS 5.4+1.3 1.5+1.1 0.6+0.5

D5 AT H P<0.05;@5 AR5 6 4~ H H P<0.05
Note: (DCompared with preoperation, P<0.05; (2 Compared
with 6 months postoperatively, P<0.05
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