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Posterior convex lamina wedge osteotomy and thoracic intervertebral disc space release through cos-
tovertebral joints for severe and rigid kyphoscoliosis in adolescents/LLI Chao, YU Haiyang, FU Qing-
song, et al/Chinese Journal of Spine and Spinal Cord, 2021, 31(11): 1016-1025

[Abstract] Objectives: To evaluate the early clinical efficacy and safety of posterior convex lamina wedge
osteotomy and thoracic intervertebral disc space release through costovertebral joints for severe and rigid
kyphoscoliosis in adolescents. Methods: From May 2014 to December 2016, 15 patients with severe rigid
kyphoscoliosis were treated with posterior convex lamina wedge osteotomy and thoracic intervertebral space re-
lease through costovertebral joints at our hospital, and only one of them underwent halo—pelvic traction before
operation. There were 6 males and 9 females, aged 13 to 18 years, with a mean age of 16.1+1.6 years. A-
mong them, 3 patients were of congenital vertebral deformity, 11 were of neglected idiopathic scoliosis, and 1
was of type | neurofibromatosis. The mean preoperative scoliosis Cobb angle was 102.5°+17.6°(ranged 82° to
144°).  The mean flexibility was (21.56+5.70)%(range, 6.4% to 28.5%). And the mean preoperative sagittal

kyphosis angle was 68.1°£15.3°(ranged 50° to 95°). The coronal balance distance(between coronal C7 centroid
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plumb line and the central sacral vertical line) was 2.0 to 6.8cm, with a mean distance of 3.40+1.37c¢cm. The
Results:  The

average number of wedge osteotomy of convex vertebral lamina was 5.20+0.56 and the release space was

muscle strength and sensation of extremities of all the patients were normal before operation.

5.20£0.56. The operative time ranged from 6.1 to 7.9 hours, which was averaged 7.00+0.51 hours. Intraopera-
tive blood loss was 1050ml to 2500ml, with a mean of 1450.0£521.3ml.
Cobb angle was 28.0°+6.6°(range, 18° to 40°),
sagittal kyphosis angle was 27.8°+6.1°(ranged 22° to 42°),

The mean postoperative scoliosis
and the correction rate was 72.5%. The mean postoperative
and the correction rate was 58.4%. The mean
coronal balance was 0.85+0.74cm(range, 0 to 2cm), and the correction rate was 72.8%. The mean follow up
period was 33.1+5.4 months(range, 25 to 41 months). At the most recent follow—up, the scoliosis Cobb angle
was 30.0°£6.9%(range, 19° to 43°), and the correction rate was 70.6%. The sagittal kyphosis angle was 28.6°+
6.5°(range, 22° to 42°),

(range, 0.2 to 2.3cm), and the correction rate was 71.3%.

and the correction rate was 57.2%. The mean coronal balance was 1.10+0.72¢m
No pleural rupture was recognized during surgery.
There were no definite pseudarthrosis, no breakage or loosening of internal fixation. Besides, no definite loss
of correction was observed at the final follow up. One patient had pelvic traction nail tract infection before
operation. After 2 weeks, the infection was controlled after local wound dressing change and antibiotic appli-

which

electrolytic balance and appropriate position.

cation. One patient experienced superior mesenteric artery syndrome at the third day postoperatively,
was resolved after 2 weeks by nutrilization via nasogastrie tube,
One case developed incomplete paralysis of the left lower limb 5 hours after operation and gradually aggra-
vated. CT examination showed that the left pedicle screw of T4 invaded the spinal canal and compressed the
spinal cord. The operation was repeated 8 hours after operation, which removed the left pedicle screw of T4,
and the function of the left lower limb recovered completely 5 months after operation. Conclusions: Posterior
convex lamina wedge osteotomy and thoracic intervertebral disc space release through the costovertebral joints
for treating severe and rigid kyphoscoliosis in adolescents does not require that the parietal pleura be de-
tached off the lateral side of the vertebra. There is less deep dissection and trauma is less. The operation not
only serves to increase the flexibility of the spine, but also provides enough space for compression and clo-
sure to correct the kyphoscoliosis. It can obtain excellent three—dimensional correction of spine.

[Key words] Severe kyphoscoliosis; Adolescent; Convex lamina wedge osteotomy; Costovertebral joints; Tho-
racic intervertebral space release
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Figure 1 a Convex lamina wedge resection osteotomy and the proximal rib resection were performed to expose the

costovertebral joints and intervertebral spaces b Releasing of thoracic intervertebral space through the costovertebral joints

¢ The disc and the cartilaginous end plates were removed d Overview of the surgical field
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Table 1 Demographics and clinical data of patients

mE W R i REEE R
Patient  Sex  Age(yrs) Dy Osteotomy - faf
8 e SelyTs No. ISR levels
| F 14 IS 5 T6~T11
P F 17 s 4 T6~T10
3 M 18 NS 5 T8~L1
4 M 17 s 5 T6-T11
5 F 17 cs 6 T3-T9
6 F s IS 5 T6-T11
7 F 16 1S 5 T7-T12
8 M 17 IS 5 T5~T10
9 F 18 IS 5 T7-T12
10 F 16 1S 5 T6~T11
1 M 18 cs 6 T6-T12
12 M 17 1S 6 T6~T12
13 F 14 18 5 T6~T11
14 M 13 18 5 T7-T12
s F s 1S 6 TS-T11

[ i ) ) T A [1] Hh Ifi B Bifi 15 i (1]
i 1 BL (V) (=71) (H)
COJR FS levels OR time OR EBL Follow—up
(h) (ml) (mo)
Y T2~14 7.5 2300 28
N T3~12 6.7 1050 41
Y T4~14 7 2400 35
Y T2~14 7.8 1250 32
Y T1~L4 7.9 2500 27
Y Ti~14 6.8 1750 40
Y T1~L3 6.7 1100 38
Y T2~L3 6.8 1350 39
N T2~13 6.9 1150 36
Y T3~L5 7.2 1050 30
Y T2~14 7 1150 36
Y T2~14 7.4 1100 35
Y T3~L3 6.3 1200 28
N T4~1.2 6.1 1150 26
Y T2~13 6.6 1250 25

TE:F, 2 M, 555 CS S R AMEAT AR M NS i 22 27 A o P75 RO S 1S, R A MEAS AR ™ Y, 25N, A7

Note: F, female; M, male; CS, congenital scoliosis; NS, neurofibromatosis scoliosis; IS, idiopathic scoliosis; Dx, diagnosis; ISR,

intervertebral space release; OR, operation; EBL, estimated blood loss; FS, fusion segment; CCJR, concave costovertebral joint release; Y,

yes; N, no
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Table 2 Radiographic data of 15 patients at preoperation, postoperation and final follow—up
Pa- F}‘Jlel)l(tly DOONOSIE 16 KYPROSIS translation Coronal balance distance distance
HentCe) kW AR BGY RET KRR BT RET KRR B RET AR BED RW AR BGD
Preop Postop F/U  Preop Postop F/U  Preop Postop F/U  Preop Postop F/U  Preop Postop F/U
1 14.8 122 23 25 91 23 23 13.8 1.5 1.5 6.8 1.0 1.0 3.0 1.1 1.1
2 20.6 87 18 19 51 22 22 6.9 1.0 1.2 3.0 0.5 0.5 2.0 1.2 1.2
3 19.2 120 32 35 67 25 25 12.8 2.1 2.5 5.2 1.7 1.5 3.2 2.0 3.0
4 6.4 109 30 33 72 25 27 7.0 2.0 2.2 2.8 0.2 0.2 4.0 0 2.5
5 16.7 144 40 43 95 42 42 8.1 4.2 4.5 4.0 0 1.5 4.0 0 34
6 18.9 106 22 25 90 28 29 10.8 32 4.5 5.3 0.3 2.1 2.0 2.0 1.5
7 20.8 101 29 31 87 37 39 11.5 3.1 4.7 3.5 2.0 2.0 1.5 1.0 0.2
8 22.4 116 31 33 60 22 22 11.1 2.1 4.6 3.0 0 0.2 3.0 3.0 1.0
9 27.3 88 32 33 65 27 29 7.1 2.0 34 2.5 2.0 2.3 2.0 0 0
10 25.8 89 22 22 58 24 24 7.3 1.5 1.5 2.0 0 0.6 4.8 0 4.0
11 242 95 20 22 62 35 35 7.5 2.0 2.0 2.5 0.5 0.6 3.0 1.0 0.5
12 23.4 107 40 42 60 32 35 12.6 2.5 2.5 2.5 1.7 1.5 2.0 0 0
13 27.8 85 27 29 62 29 30 7.2 2.3 2.3 2.4 1.0 0.5 1.9 1.1 0.6
14 28.5 82 24 27 50 24 25 6.4 1.2 1.5 2.2 0.5 0.4 1.4 0.5 0.5
15 26.6 87 30 31 52 22 22 7.7 2.9 2.9 3.1 1.3 1.6 2.6 1.3 1.5

Note: Preop, preoperation; Postop, postoperation; F/U, follow—up
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PEFS BRI 2 B, i 6 1, PR E S5 ) ek
e 2 ) ARG MM 5 B, A58 LMl AR 5 47 4
%], Lenke Z5hE i+ PVCR 697 147 ] L& & )% H
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showed kyphoscoliosis deformity ¢ Preoperative coronal Cobb angle was 122° d Bending radiograph Cobb angle was
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Figure 2 A 14 years old female with neglected adoles-

cent idiopathic scoliosis a, b Preoperative photographs

104°, flexibility 14.8% e Preoperative thoracic kyphosis was 91° f Coronal Cobb angle was 25° at 28 months after oper-

ation, correction rate of 79.5%.

the trunk appears balanced g Thoracic kyphosis was 23° at 28 months after operation

h—j 3D-CT of spine 28 months after operation showed new rib formation and no thoracic torsion k-m The postoperative

photographs showed good trunk balance and kyphoscoliosis showed good correction 28 months after the operation

Tz ) W R A e 3 S AR
i I 5 AN 4 R A R BRI Y, i HL A AR
P R 22 R M, B 2 T A AT e v ], 22
HE S P A Mo METRT B, AT 22 53 0 sl s 3 V)
0, DR A 560 70 7 W 4 1 B BRI R 2
ASTPMESTY S by T R R A 0 THURE DXAREAR 22 o)
o O DS T, e O R N Sk DT R R A
SR S SO O AR S I % 2 Gk ) B

K 10~12mm K/)v, p T 0 A0 Al A 4 [ B
YIBR I F 275 %€, an A MIS-TILF A =X, {5 ™ fi]
HEAA 5 &M A (5] 258 375 DA 400 58, b o ) L T 2 A 252
S RAE T, FEMEIAR S M IE L2 15~20mm
T (0 M ) AR 50 DX, S DD o D) 08 fo A (7] it
P T IO AYAS ], P T P M 5 Y A i M ) B
AN T L) i R A 5 A 40 M AR AT kI <
W & AT AN/ AR T F AR, AR &



B3 ¥,18%, s
JEWR AR N a~e ARHT
ARG B 7R B R A B 2 0
MEATES d ARBNEA X £
SR M HEM ™ Cobb £ 120°
e AR Hl Bending % 1 /=
Cobb 1 97 °, Z ¥ %
19.2% , Wi e AR 6 £ A il

1022 opE A A A 2 AR 2021 AR5 31 B 1L Chinese Journal of Spine and Spinal Cord, 2021, Vol. 31, No.11
AL X 2 7 i e 5 67°
(5n) g RJF 35 MHIEAM X i

@ii e?
=7
¥
! -
15&
(32 19
!ll‘llli
A Cobb £ 35, 57 iF %
%5 70.8% TEREF 6 h AJF 35 A A MRL X 2 H R BHEIR O Cobb # 25°, JF M BHE SR IE ek AR 35 1A #H 3D-CT

‘
7R A T B I TEAR R 1~ ARG 35 A H RGN R IE SR

Figure 3 male patient, 18 years old presenting with severe rigid scoliosis due to an neurofibromatosis scoliosis a—c¢

(6D

Preoperative photographs showed spinal scoliosis and there was more coffee spots on the skin d Preoperative coronal
Cobb angle was 120° e Bending radiograph Cobb angle was 97°, and flexibility was 19.2% f Preoperative thoracic
kyphosis was 67° g Postoperative coronal Cobb angle was 35° at 35 months after operation, with a correction rate of
70.8% and resulted in a balanced coronal plane h Thoracic kyphosis was 25° at 35 months after operation i-k 3D-CT
of spine 35 months after operation showed new rib formation and no thoracic torsion 1-nm The postoperative photographs

showed good trunk balance and kyphoscoliosis showed good correction 35 months after the operation
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Figure 4 female patient, 17 years old presenting with severe rigid scoliosis due to an congenital scoliosis a, b

Preoperative photographs showed spinal kyphoscoliosis ¢ Preoperative coronal Cobb angle was 144° d Bending radiograph
Cobb angle was 120°, and flexibility was 16.7% e Preoperative thoracic kyphosis was 95° f, g Preoperative spinal 3D-
CT showed severe kyphoscoliosis of spine h—j Preoperative photographs using Halopelvic traction for 2 months k, 1 The

coronal Cobb angle was 87° and the thoracic kyphosis was 71° after 2 months of halopelvic traction
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Figure 4 m Postoperative coronal Cobb angle was 43° at 27 months after operation, with a correction rate of 70.1%

(42 (4)

and resulted in a balanced coronal plane n Post—operative thoracic kyphosis was 42° at 27 months after operation 0—q

3D-CT of spine 27 months after operation showed new 1ib formation and no thoracic torsion r—t The postoperative

photographs showed good trunk balance and kyphoscoliosis showed good correction 27 months after the operation
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