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Effects and complications of revision surgery for severe coronal imbalance after scoliosis correction/
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[Abstract] Objectives: To observe the effects and complications of revision for severe coronal imbalance af-
ter scoliosis correction surgery. Methods: A retrospective analysis was performed on the clinical data of 7
patients with severe coronal imbalance after scoliosis correction surgery who underwent reoperation and revi-
sion at our hospital from January 2013 to August 2021, including 3 males and 4 females, aged 21.3%7.5
years (14-32 years). The follow—up period was 16.3+4.2 months, ranging from 12 to 25 months. The age of
the first operation, number of previous operations, operative time of this revision surgery, amount of intraoper-
ative blood loss, osteotomy method, and fixed segment were collected. The Cobb angles of the main thoracic
and lumbar curves, tilt angle of the lowest instrumented vertebra, coronal balance distance(CBD), and coronal
pelvic tilt angle were measured on the anteroposterior and lateral full-spine X-rays preoperatively, immediate-
ly postoperatively, and at the last follow—up, and the correction rate of CBD was calculated. The 36-Item

Short Form Health Survey(SF-36) was used to score all the patients before operation, immediately after opera-
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tion, and at final follow—up to assess their improvements in the quality of life. The complications of this re-
operation and their outcomes were recorded. Results: The age of the first operation of the patients was 8.86%
4.14 years (3-15 years), the number of previous operations was 5.29+3.55(2-13), the operative time of this
revision was 346.14+64.65min,

and the intraoperative blood loss was 1342.86+£687.65ml. Asymmetric pedical

subtraction osteotomy (PSO) was performed in 6 patients, and multi—segment Ponte osteotomy with internal
fixation fusion segment extended was performed in the remaining 1 patient. The CBD was improved to 36.11+
15.14mm immediately after surgery from the preoperative 77.23 £33.28mm significantly (P<0.05), with a
correction rate of (53+3)%, and it was 35.91+14.45mm at final follow—up, with no significant difference from
that immediately after surgery(P>0.05). The main thoracic curve, the lowest instrumented vertebra inclination
angle, and the coronal pelvic inclination angle were significantly reduced immediately after surgery (P<0.05),
and no significant differences were found between those at final follow—up and immediately after surgery,

respectively (P>0.05).
after surgery, the changes were significantly different(P<0.05), and it was 30.14°+8.13° at the last follow—up,

The lumbar curve was 21.29°£17.77° at preoperation and 30.14°+8.86° at immediately

not significantly changed from that after surgery (P>0.05).
27.29+1.98 points,

The SF-36 comprehensive score before surgery was
and 50.14+3.24

points at final follow—up(P<0.05). Five patients developed postoperative complications such as pleural effusion,

which improved to 36.86+2.27 points immediately after surgery (P<0.05)

cerebrospinal fluid leakage, and lower extremity neuralgia, all of which were completely cured during

hospitalization. Conclusions: Revision osteotomy can obtain good correction for patients with severe coronal

imbalance after multiple operations for scoliosis, but the surgical risk is high, and perioperative complications

need to be closely monitored.
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Table 1 General information of patients
B9 g e WRTEARER BATAKE CIBWREN  RETRA EEWE HENEE R
N Gender g ey Nunber oipierions TN e o
pera p y 2] y

1 & Female 14 9 5 ) L1 PSO T2-14 |l J& None

2 4 Female 32 3 13 O@ 12 PSO T2-14 Tt None ABC

3 5 Male 29 11 5 OAB®®D L3 PSO LI-L5 MmNV AB

4 % Male 18 6 4 ©e) 12 PSO T3-L5 IVVVI ABCD

5 4 Female 15 6 4 OB@ L3 PSO T2-L5 I cDh

6 & Female 26 15 4 O2D L1 PSO T4-15 VvV C

7 % Male 15 12 2 @E© Ponte T8-15 JG None JG None

T CIB, EEIRAL I s DR 410504 ; @8 1 a2 Ak 1) Ak s P9 1 5 4 8l s XU AR % K @R Al A s @LS i fe At 1 4867 1 5 145 390
2 MF AR IV B IS DIBR RS 3 VA B4R RUIBR AR ; VI BEAR AL ; I/ s A R RGP R s B IS W  C W BUR ;D D DBk

Note: CIB, coronal imbalance; MPelvic tilt; @Inclination of the lowest instrumented vertebra; @Loosening of the internal fixation; @Une-

qual in legs length; (3 Unfused; ©Vertebrae L5 tilted; | , Syringomyelia; II, Diastomyelia; I, Hemivertebra; IV, Post-osteocristaectomy;

V', Post—teatulectomy; VI Low spinal cord, diastomyelia; VI Subtonsillar hernia; A, Limb numbness and pain; B, Cerebrospinal fluid

leakage; C, Cerebrospinal fluid leakage; D, Rib excision

R2 BEEBGFESHE SF-361EH  (x+s,n=7)
Table 2 Imaging parameters and SF-36 scores
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D5 AT g P<0.05
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strumented vertebra
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1 BHELt 4%, kX
PEF A B2 A R
YR, TIRERAT a 2016 4F
B KR TT TR,
98°, 45 23°,CBD 4 32.9mm
b 2016 4F — Wk KR ITA
J& M2 830, JE 45 4°,CBD b
23.9mm ¢ 2017 4F M4 KB
EITFRTT 2 820, A 50,
CBD 4 65.9mm d 2017 4 —.
WA R EETT T ARG A 66°, 45 3°,CBD J7 70.8mm e 2018 4F = 1/ Kb A 45 68°, M4 2°,CBD % 61.8mm f
2018 4F = WL KBEEIFFARJF M2 61°, 2 2°,CBD A 79.4mm g 2019 4F, AH & RATHIZ 63°, fE25 2°,CBD K
73.6mm h 2019 4 F R EBEAT IS HACE BP9 S R RGO (T2~14,T9 PVCR)JG , M9 25 320, 1725 10°,CBD 7 63.2mm i
2021 4F BT 2 4E I 25 340 75 11°,CBD A 86.2mm j 2021 4EFFAE M M AR J5 A U T ARG I P 8 E A B S R (T2~
L4,L1 AXFR PSO), ZKiEEZMSEIT, M 340, B2 24°,CBD 24 39.3mm k 2022 KRR FAJG 13 AT B 17 g 25
34° 145 23°,CBD & 40.4mm

Figure 1 A 14 years old female, diagnosed as congenital scoliosis, syringomyelia, longitudinal spasm, and pulmonary
dysfunction a In 2016, before the first growth rod distraction surgery, thoracic curve was 98°, lumbar curve was 23°,
CBD was 329mm b After the first stage growth rod operation in 2016, thoracic curve was 83°, lumbar curve was 4°,
CBD was 23.9mm ¢ In 2017, before the second grow rod distraction,  thoracic curve was 82°, lumbar curve was 5°,
CBD was 65.9mm d In 2017, thoracic curve was 66°, lumbar curve was 3°, CBD was 70.8mm after the second stage of
growth rod operation e In 2018, preoperative thoracic curve was 68°, lumbar curve was 2°, CBD was 61.8mm for the
third stage growth rod operation f In 2018, thoracic curve was 61°, lumbar curve was 2°, CBD was 79.4mm after the
third stage growth rod operation g In 2019, preoperative thoracic curve was 63°, lumbar curve was 2°, CBD was
73.6mm h Posterior osteotomy orthopedic internal fixation and bone graft fusion(T2-14, T9 PVCR) was performed in our
hospital in 2019, the postoperative thoracic curve was 32°, lumbar curve was 10°, CBD was 63.2mm i In 2021, at 2-
year follow—up, thoracic curve was 34°, lumbar curve was 11°, CBD was 86.2mm j In 2021, orthopedic internal fixation
and bone graft fusion (T2-14, L1 asymmetric PSO with Dominos distraction) was performed after scoliosis. Dominos were
spread, thoracic curve was 34°, lumbar curve was 24°, CBD was 39.3mm k In 2022, at 13-month follow—up after the

last operation, thoracic curve was 34°, lumbar curve was 23°, CBD was 40.4mm
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e g 2022 AR F ARG 13 4~ H BT, B8 65°, 25 35°,CBD 24 64.2mm

Figure 2 A 29 years old male, diagnosed as congenital scoliosis, hemivertebra deformity, and intravertebral ridge in
other hospital in 2003. Intravertebral ridge resection, cervical decompression and internal fixation, and scoliosis orthopedic
internal fixation (T2-L3) were performed successively in other hospital and our hospital a In 2014, thoracic curve was
84°, lumbar curve was 24°, CBD was 91.2mm b, ¢ In 2014, revision surgery was performed in our hospital (L1-S1-iliac
bone), the postoperative thoracic curve was 64°, lumbar curve was 16°, CBD was 102.3mm d Re-examination in 2021,
thoracic curve was 76°, lumbar curve was 17°, CBD was 147.3mm, and internal fixation of bilateral iliac loosening e To-
tal spinal CT reconstruction was reviewed in 2021 f In 2021, revision osteotomy and orthopaedic internal fixation and
bone graft fusion with Dominos distraction for scoliosis(L.1-lowest fixed vertebra, L3 PSO) was performed in our hospital,
thoracic curve was 64°, lumbar curve of 22°, CBD was 68.4mm. The original bilateral sacrum and iliac bone internal
fixation were removed intraoperatively, and the remaining vertebral pedicles internal fixation was replaced g In 2022, at

13-month follow—up after the final operation, thoracic curve was 65°, lumbar curve was 35°, CBD was 64.2mm
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