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Correlation factors analysis for spontaneous correction of proximal compensated curve after posterior
lumbosacral hemivertebra resection and short—segment fusion in children/CAO Jun, ZHANG Xuejun,
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[Abstract] Objectives: To evaluate the surgical outcomes and correlation factors for spontaneous correction of
proximal compensated curve (PCC) after posterior lumbosacral hemivertebra resection with short—segment fusion
in children. Methods: The clinical data of 25 congenital scoliosis children with lumbosacral hemivertebra
treated from Jan 2012 to Dec 2018 were reviewed retrospectively. There were 14 boys and 11 girls with an
average age of 6.74+2.81 (3.3-13.00) years. The hemivertebra conditions included: 10 cases located at 1.4-S1
level, 13 cases located at L5-S1, and 2 cases located at L6-S1. All the patients underwent one-stage poste-

rior—only hemivertebra resection with short-segment internal fixation and fusion, with at least a 24—month fol-
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low—up. Standing anteroposterior and lateral radiographs of full spine pre-operatively, post-operatively, and at
the last follow—up were acquired and compared. Radiographic evaluation included measured changes in defor-
mity segmental scoliosis and lordosis, sacral slanting angle(SSA), proximal fused vertebral obliquity(PVO), tho-
racic kyphosis, lumbar lordosis, trunk shift(TS), sagittal trunk shift(STS) and pelvic incidence(Pl), pelvic tilt
(PT), and sacral slope(SS). The correlations between the PCC at the final follow—up and multiple factors in-
cluding age, deformity segmental scoliosis, congenital segmental scoliosis correction rate, PCC at pre—operation,
and SSA and PVO at the latest follow—up were analyzed. Based on the PVO (=5° or <5°), patients were di-
vided into oblique group and horizontal group. The spinal parameters were compared between groups. Results:
The mean follow—up period was 37.72+14.90(24-70) months. The mean fusion level was 2.58+0.77(2-4) seg-
ments. The mean operation time was 167.60+42.45(120-300) minutes with the average blood loss of 362.00+
215.50ml (100-1000ml).
weeks. The mean segmental scoliosis was 28.8°+5.8° preoperatively, 5.8°+3.5° postoperatively (correction rate
79.7%, P<0.01), and 7.8°+3.2° at the latest follow—up(correction rate 72.9%, P<0.01). The PCC was sponta-
neously corrected from 25.8°+10.9° preoperatively to 13.1°+8.0° at the latest follow—up (correction rate 49.2%,
P<0.01). TS was significantly improved on both coronal (13.5+11.7mm vs 5.5+4.5mm, P<0.01) and STS(16.1+
9.6mm vs 7.0£5.0mm, P<0.01) planes at the latest follow—up.
PT,
was correlated with preoperative PCC and PVO(P<0.01, P<0.05). There was no difference between the oblique

2 cases had a lower limb transient pain after operation which alleviated within two

There was no difference of the values of PI,

and SS between that preoperatively and at the last follow—up, respectivley. PCC at the latest follow—up
group(14 cases) and the horizontal group(l1 cases) in terms of age, congenital segmental scoliosis, PCC, sacral
slanting, preoperatively and fused segments. But the horizontal group had a better PCC spontaneous correction
over the oblique group(9.8° vs 17.4°, P<0.05). Conclusions: One-stage posterior lumbosacral hemivertebra re-
section with short—segment fusion in children can offer excellent scoliosis correction and trunk shift improve-
ment. Take preoperative PCC as a predict factor and horizontalize the proximal fused vertebral during-opera-
tion could be helpful for PCC spontaneous correction.

[Key words] Congenital scoliosis; Lumbosacral hemivertebra; Compensated curve; Hemivertebra resection;
Spontaneous correction
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Table 1 Changes of spinal parameters at preoperation, postoperation and the final follow—up

AR ARIF KI5 W E 3 (%) (R TR W5 )
Preoperation Postoperation Final follow—up Correction rate(Pre—final follow up)

AR Coronal

Wi 56 ) - 28.8+5.8 5.83.57 7.8+3.20 729
Deformity segmental scoliosis

I R AE S (°) ® o)

Proximalxcompensaled curve(PCC) 25.8+10.9 24.1+11.6" 13.18.0" 492
G e PR A AR A () ) ©)

Sacral slanting angle(SSA) 9.0+5.1 8.0:4.0 5.5+3.61 38.8
S 5 17 MU () ) )

Proximal fused vertebral obliquity 19.4+6.0 5.2:3.81 5.4+3.71 722
e R T T i F (mm) _ D

Trunk shifi(TS) 13.5+11.7 5.5+4.51 59.3
JARA Sagital

MateR i C) 25.744.7 — 235246 —
Thoracic kyphosis

FEEARE R ™ ()

Lumbar lordosis 33.9+10.9 — 36.0£10.3 —
BRme) 14.6£6.8 1932457 18.15.2" —
Segmental lordosis

SR PR T AR T i 2 (mm) _ )

Sagital trunk shift(STS) 16.1+11.7 7.0£4.5° 36.5
AR
Pelvic sagital

HHEAGAC) _ _
Pelvic incidence(PI) 43.89.6 44.6+9.1

HAEBURR (C) _ _
Pelvic tilt(PT) 12.0+7.1 13.6+5.6

4 R T HHE A A7 () 31.2+6.3 — 30.9+5.6 -

Sacral slope(SS)

(D5 AHT L P<0.05
Note: (DComparison with preoperation, P<0.05



412 Hp A R A 2R 2021 AR5 31 4558 5 )

Chinese Journal of Spine and Spinal Cord, 2021, Vol. 31, No.5

F2 KRRMEHPCCREFEXRSERZMEXNE
Table 2 Correlation of PCC at final follow—up and

correction rate with several factors

KK PCC
KK PCC By IR
PCC at final PCC correction
follow—up rate at final
follow—up
A PlH A PlE
r value P value r value P value
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ge
AU 17 B
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scoliosis at final . . : .
follow—up
W IR 1T 5 OE R
Deformity segmental -0.193  0.354 0.24 0.248
scoliosis correction rate
AT PCC
PCC at the pre— 0.827 <0.01 -0.225 0.279
operation
KKK PVO
PVO at final follow—up 0.498 0.011 -0.705 <0.01
KRB V7 SSA
SSA at final 0.220  0.292 0.071 0.738

follow—up
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Figure 1 Proximal verterbral horizontal group example: female, Syrs and 9mths old, diagnosed as lumbosacral scoliosis
with L5-S1(left) hemivertebrae a Standing A—P spinal X-ray at preoperation showed lumbosacral hemivertebrae causing a
28° scliosis with a 26° PCC, and trunk shift to right for I.lem b Lateral X-ray showed normal sagital balance ¢, d
CT-scan showed an isolated hemivertebrae e, f At postoperation, PVO was horizontalized, PCC was decreased to 10° g,
h At 4 yrs follow—up, deformity correction was stable, PCC decreased to 7°, trunk shift decreased to 0.4cm, sagital spine

was balanced
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Figure 2 Proximal verterbral oblique group example: male, 1lyrs old, diagnosed
as lumbosacral scoliosis with L5-S1(right) hemivertebrae a, b Standing A-P spinal
X -ray at preoperation showed lumbersacral hemivertebrae causing a 24° scliosis
with a 25° PCC,

balance ¢,

trunk shift was balanced, Lateral X-ray showed normal sagital

d CT-scan showed an isolated hemivertebrae e, f At postoperation,

PVO was 6°, PCC was decreased to 8° g, h At 2yrs and 2 months follow—up, deformity correction was stable, PCC was

18°(spontaneous correction rate was 28%), spinal coronal and sagital spine is balanced

*3

oblique group and proximal verterbral horizontal group
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Table 3 Comparison between proximal verterbral
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Note: (DComparison between groups, P<0.05
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