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[Abstract] Objectives: To analyze the clinical feature, risk factors and preventions of coronal imbalance after
posterior correction of congenital lumbosacral deformity with long segmental fixation. Methods: 23 patients
with congenital lumbosacral deformity received osteotomy and long segmental pedicle screw fixation and cor-
rection via posterior approach alone between May 2007 to May 2017 in our hospital were analyzed. There
were 6 males and 17 females with an average age 13.2+2.8 years old, and the average follow—up was 38.2+
8.4 months. Deformity segments, type, fusion segments, the simplified Chinese version of SRS-22 question-
naire, imaging parameters of AP film of standing full spine X ray, bending X ray and lower extremity
weight-bearing full-length X ray were collected. The main Cobb angle, cranial curve Cobb angle, bending
Cobb angle, sacral obliquity, clavicle angle, coronal balance distance, double total length lower extremities
were measured. All patients were categorized into coronal balance group and imbalance group according to
the diagnosis criteria of coronal imbalance which was defined as the distance from C7PL to CSVL more than
2c¢cm. Results: The average fusion segments were 7.4+2.3. The average pre—operative main curve Cobb angle
was 40.25°£10.6° and corrected to 12.4°+5.2° at final follow—up. The correction rate was (69.1+8.7)%. The
average pre—operative compensatory cranial curve Cobb angle was 35.5°+8.5° before surgery and corrected to
13.1°£5.0° at final follow—up, the correction rate was (63.1+7.9)%. 5 cases including 2 boys and 3 girls oc-
curred postoperative coronal imbalance (21.7%) during follow—up. The pathological classification included L5
hemivertebra in 2 cases, S1 hemivertebra in 1 case, L5 wedge vertebra in 1 case and L5 hypertrophy trans-
verse in 1 case, respectively. In imbalance group, 2 cases had pedicle screw breakages at S1, 1 of the 2
cases received revision operation, the other accepted brace therapy. There were significant differences between
the two groups in cranial curve FSC, pre—operative trunk shift, UIV position, LIV position, final follow-up
CBD(1.0+0.8cm vs 3.0+0.7cm), post—operative clavicle angle(3.5°£3.2° vs 15.2°+14.2°), final follow—up clavicle
angle(3.6°+3.6° vs 15.0°%£13.3°), and final follow—up self-image domain(3.9+0.6 vs 3.7+0.7), final follow—up
treatment satisfaction domain(4.5+0.2 vs 2.6+0.6), final follow—up mental domain(4.1£0.4 vs 3.2+0.5), total
score(15.1£2.8 vs 17.8+2.2) in SRS-22. There were no significance differences between two groups in gender
(4/14 vs 2/3), average age(12.6+3.8 vs 14.2+2.6), fusion segments(8.3+3.7 vs 6.8+1.9), pre-operative main
Cobb angle(35.2°£17.1° vs 37.6°+4.6°), post—operative main Cobb angle(12.6°£5.6° vs 16.6°+5.9°), final fol-
low—up Cobb angle(12.0°+6.2° vs 16.4°+5.9°), pre—operative cranial curve Cobb angle(37.3°+10.7° vs 38.4°%
5.4°), post—operative cranial curve Cobb angle(15.5°+4.6° vs 12.0°%+7.5°), final follow—up cranial curve Cobb
angle(14.1°+£5.0° vs 12.6°£7.5°), pre—operative CBD(2.1+2.7 vs 2.9%1.9), post—operative CBD(0.9£1.2 vs 1.7+
1.1), pre—operative clavicle angle(2.0£0.9 vs 1.2+1.1), post—operative clavicle angle(1.5+1.2 vs 2.6+2.4), pre—
operative sacral obliquity angle (1.1+x1.0 vs 4.0+£2.5), and pre-operative fuction domain (4.1+0.5 vs 3.9+0.6),
pre—operative pain domain(3.4+0.4 vs 3.8+0.4), pre—operative self—-image domain(3.4x0.7 vs 3.2+0.7), pre—op-
erative mental(3.5+0.3 vs 3.6+0.7), final follow—up fuction domain(3.9+0.5 vs 3.8+0.5), final follow—up pain
domain(3.9+0.4 vs 3.7+0.9) in SRS-22 between the two groups in univariable test(P>0.05). Conclusions: Pa-
tients with congenital lumbosacral deformity receiving long segmental fixation has optimistic deformity correc-
tion. Coronal imbalance after sugery can negatively affect life quality. The risk factors could be incomplete os-
teotomy, improper orthopedic strategy and inappropriate segments selection.¢
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Table 1 Clinical data of the patients with post—operative coronal imbalance

El4 MRl R WA ¢ St ABPAR TR RIS RITC
Patients NO Gender Age(years) Type Fusion segments Trunk shift Complications Therapy
1 o - L5 FHERC s WTERS | SIBHC  BBEFAC
Hemivertebra ; Balance S1 breakage Revision surgery
L5 2 Afifk CTPL {3 T4k K2l & MiEFA
2 AM 16 Hemivertebra L1-51 Convex side Revision surgery
3 Y F 12 L5 #IBHEC T12-S1 C7PL i T4k & 25 1) S1 WisT¢ SHIBIT ¢
Wedge vertebra Concave side S1 breakage Brace

S1 ke ; CTPL A TARR 5NN & WgEe

4 L 12 Hemivertebra Th-s2 Convex side Observation

5 . " 15 BRI AL sy CTPLEITAEN Wi

Hypertrophy transverses

Convex side Observation




1078

T EBAEH

BELRE 2018 4F26 28 X558 12 8] Chinese Journal of Spine and Spinal Cord,2018,Vol.28,No.12

®2 BREATEHASEREAREEARTERE

FRB

2

Table 2 General data and radiographic data of the

patients in imbalance group and balance group

?@ﬁﬂy Stald 4
(n=18)¢  (n=5)¢ Pl
Balance Imalance P value
group group
1 5]/Gender 0.576
HM 4 2
Ik 14 3
i/ Age 12.6+3.8 14.2+2.6 0.282
A B o
Fugion ) 8.3+3.7 6.8+1.9 0.882
usion segmets
A TTRBIE/FSC 0.019
=25% 4 2
<25% 14 3
ARHTEF A/ Trunk shift 0.048
Yll/Convex side 13 3
[UHll/Concave side 1 1
S-f#i/Balance 4 1
TFHHER E/LIV 0.048
S1 2 3
S2 16 2
JE &S Cobb f(°)/Main curve
*ﬁﬁ/l’reopemtive 35.2+17.1 37.6+4.6 0.482
3 N
K6 AL 126456 16659  0.179
months postoperative
ot
A UKD 7 120162 164:59  0.170
Final follow—up
4k %25 Cobb £ (°)/Cranial curve
AR THij/Preoperative 37.3+10.7 38.4+5.4 0.823
- AN
KE6THL 155446 120475 0203
months postoperative
o R
AU 7141550 126575 0606
Final follow—up
FEEAR AP (em)/CBD
AR Hij/Preoperative 2.1£2.7 2.9+1.9 0.756
3 N
A6 PHE 09412 1.7+L1 0.168
6 months postoperative
o R
AU < 10:08 3007 0000
Final follow—up
BRI (°)/CA
*ﬁﬁ/l’reopemtive 2.0+0.9 1.2+1.1 0.111
- AN
KE6THL 15512 26524 0.358
months postoperative
o R
AU < 11:10 40825 0001
Final follow—up
A BIRA (°)/1SO
*ﬁﬁ/l’reopemtive 17.0+4.9 20.6+19.0 0.185
- AN
RE6THL 35832 152:142  0.002
months postoperative
ot
AWK 4 3.6+3.6 15.0+£13.3 0.003

Final follow—up
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X 2% R SRR T 9 AR WHINE 2 4.2cm; 125 Cobb M4ERFT 15°, 4% 25 Cobb ffi Cobb f¥4MZE 13° 2 16 % Bk
R LS SEHERITE a BLSRHTOL X R R P A BT R 3.20m , ST EHEMJFA P 45 Cobb fii 56°, 4k 4% Cobb £
320, HARMURA 16° b CT IR L5 FHEIA ¢ RIS 6 A BT X 2 R bR -85 B 3.3cm, 4% Cobb ffi
25°, 4k Cobb ffi 12°, B#AMURHA 14° d ARJ5 2 4F ELLJA FIAL X LR AR T B0 25 28K 52 2 2.3¢m, 3225 Cobb
i 23°, 4k 75 Cobb £ 11°, BALMAA 15°¢
Figure 1 A 12-year-old female, L5 hemivertebra and L4 butterfly vertebra a AP film of standing full spine X ray
showed LS5 hemivertebra and 14 Butterfly vertebra with a 2.5¢m coronal balance distance, 41° main lumbosacral curve,
22° compensatory cranial curve, 19° SO b Preoperative CT construction of L5 hemivertebra and L4 butterfly vertebra ¢
6 months after T11-S2 posterior correction surgery, coronal imbalance increased to 2.8cm, main lumbosacral curve and
compensatory cranial curve decreased to 14° and 6°, respectively d 2 years after surgery, coronal imbalance increased to
4.2cm, main lumbosacral curve sustained to 15° and compensatory cranial curve increased to 13° Figure 2 A 16-
year—old male, with L5 hemivertebra a Preoperative standing full spine AP X ray showed L5 hemivertebra with coronal
balance distance of 3.2cm, main lumbosacral curve 56°, compensatory cranial curve 32°, SO 16° b Preoperative CT con-
struction showed a L5 hemivertebra ¢ 6 months after posterior LS hemivertebra resection and L1-S2 fusion surgery, coro-
nal imblance coronal blance distance sustained to 3.3cm. The main lumbosacral curve, compensatory cranial curve, SO
were corrected to 25°, 12°, 3° and 14°, respectively d 2 years after surgery, coronal imblance decreased to 2.3cm, the

main lumbosacral curve, compensatory cranial curve, SO were corrected to 23°, 11°, 2° and 15°, respectively
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Talbe 3 SRS-22 data of the patients in imbalance

group and balance group

R il

Balance group

NG

PR il

Imbalance group

RIS KUK

Preop- Final Preop- Final
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unction
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am
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LIS 35,03 41047 36:07 32105
Mental
DAY e = el .
TR 4502 - 2.6£0.6"
Satisfactory
[= A
Bore - 17.8+2.2 - 15.1+2.8Y

Total score
1 D5 P2 P<005; @5 AR AL P<0.05¢
Note: (D Compared with balance group, P<0.05; @ Compared

with preoperative data, P<0.05
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