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Lenke type 2A adolescent idiopathic scoliosis with low left shoulder: excessive fusion of proximal thoracic curve
increases the risk of distal adding-on

CHEN Xipu, QIN Xiaodong, CHEN Yi, HE Zhong, LIU Zhen, QIU Yong, ZHU Zezhang’
Division of Spine Surgery, Department of Orthopedic Surgery, Nanjing Drum Tower Hospital, the Affiliated Hospital of Nanjing
University Medical School, Nanjing 210008, Jiangsu, China

[ Abstract | Objective To evaluate the correlation between proximal thoracic curve fusion and postoperative distal
adding-on in Lenke type 2A adolescent idiopathic scoliosis ( AIS ) patients with low left shoulder. Methods The data of 104
patients with Lenke type 2A AIS with low left shoulder who underwent posterior thoracolumbar fusion in our hospital were
retrospectively analyzed. All patients were followed up for at least 2 years, and the imaging parameters were measured by X-ray.
The patients were divided into =T group (upper instrumented vertebra [UIV] at T; or above T;) and <T; group (UIV below
T,) according to the choice of UIV. The imaging parameters, the incidence of distal adding-on and the quality of life (scoliosis
research society-22 questionnaire score) were compared between the 2 groups before and after operation and at the last
follow-up. Results The average age of the 104 patients was (14.8+3.2) years old, and the average follow-up time was
(33.01+9.6) months. There were 71 cases in =T group and 33 cases in <<T, group. The preoperative clinical and imaging
parameters of the 2 groups were matched (P>0.05). At the last follow-up, 27 (26.0%) patients had distal adding-on, and
its incidence in =T; group was significantly higher than that in <T; group (31.0% [22/71] vs 15.2% [ 5/33 ], P<<0.001).
Postoperative shoulder imbalance (PSI) occurred in 15 (14.4%) patients, including 4 (12.1%) patients in <T; group and
11 (15.5%) patientsin =T, group. There was no significant difference in quality of life scores between the 2 groups (P>0.05).
Multivariate logistic regression analysis showed that Risser grade and UIV selection were independent influencing factors
for postoperative distal adding-on in Lenke type 2A AIS patients with low left shoulder (both P<<0.05). Conclusion For
patients with Lenke type 2A AIS and lower left shoulder, the choice of UIV is related to the incidence of distal adding-on after
operation. For such patients, the fusion of the proximal thoracic curve may increase the risk of distal adding-on.
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Tab 1 Preoperative and postoperative radiographical data of Lenke type 2A AIS patients with low left shoulder

n=104,x*s

Index Preoperative Immediately postoperative Final follow-up
Proximal thoracic curve/(°) 41.0+9.0 21.0+6.3 22.5+7.5
Flexibility of proximal thoracic curve/% 22.9+14.0
Main thoracic curve/(°) 55.6+11.8 19.4+6.5 20.4+7.7
Flexibility of main thoracic curve/% 429+17.3
Lumbar curve/(°) 25.7£7.6 7.2+4.5 9.2+5.1
Flexibility of lumbar curve/% 71.31+36.2
Thoracic kyphosis/(°) 16.6+9.4 14.4+8.2 152+7.6
Lumbear lordosis/(°) 47.6£15.9 446123 45.4%9.6
Coronal balance/mm 13.6+84 12.3£9.2 10.5+8.9
Sagittal balance/mm —13.5+£29.4 —8.5%31.3 —8.8429.6
Apical vertebra translation/mm 49.1+17.2 13.4+12.2 12.8+10.1
T, tilt angle/(°) 6.5+6.7 8.91+3.9 8.6+5.8
Clavicle angle/(°) —25+1.8 23%29 1.6+1.9
RSH/mm —9.0+6.5 9.1x11.1 6.1+75
Trunk shift/mm 8.8+12.1 —0.6+11.3 —2.3+10.5

AIS: Adolescent idiopathic scoliosis; RSH: Radiographical shoulder height.
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INEARE T <Ty 4 (P<0.001) ; PHLZEDIE A
RSH YK #0755 75 T 22 B e ge it X (1
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E1 UIVETT, BENZEERR
Fig1 Radiographical data of patients with UI'V above T,
A 16-year-old girl with Lenke type 2A AIS. A: Preoperative
X-ray showed low left shoulder (RSH was 11.7 mm, red

line); B: Immediately postoperative, UIV was T,; C: After 2
years of follow-up, the shoulder balance was improved, and
X-ray showed adding-on (red lines). UIV: Upper instrumented
vertebra; AIS: Adolescent idiopathic scoliosis; RSH:
Radiographical shoulder height.
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Tab 2 Clinical and radiographical data of Lenke type 2A AIS patients with low left shoulder in UIV=T,

and <T, groups

Index =T, group N=71 <T; group N=33 P value
Gender, n (%) 0.214
Female 48 (67.6) 25 (75.8)
Male 23 (32.4) 8 (24.2)
Agelyear, x s 15.1£3.3 14.1+2.8 0.869
Follow up duration/month, x & 33.9+104 31.1+7.3 0.231
Risser grade, x s 3.6*1.5 34*1.6 0.492
LIV, 1 (%) 0.352
T, 12(16.9) 7(21.2)
L 34 (47.9) 14 (42.4)
L, 25 (35.2) 12 (36.4)
Preoperative radiographical data, x *s
Proximal thoracic curve/(°) 42.7+8.8 40.7£6.3 0.250
Flexibility of proximal thoracic curve/% 249+14.9 17.9£9.5 0.227
Main thoracic curve/(°) 54.8+10.9 573+134 0.545
Flexibility of main thoracic curve/% 43.6+17.4 41.2%17.1 0.829
Lumbar curve/(°) 24.1+7.6 29.1+6.6 0.179
Flexibility of lumbar curve/% 70.0£33.4 74.1142.2 0.222
Thoracic kyphosis/(°) 18.0+10.1 13.7+74 0.092
Lumbar lordosis/(°) 47.8+12.7 47.1%21.6 0.232
Coronal balance/mm 0.9+13.6 8.7+18.2 0.081
Sagittal balance/mm —9.94+29.5 —21.1+28.3 0.788
Apical vertebra translation/mm 45.6+14.5 57.6+19.7 0.204
T, tilt angle/(°) 72470 6.9+58 0.851
Clavicle angle/(°) —23+1.8 —29+1.9 0.178
RSH/mm —82%6.3 —10.71+6.6 0.265
Trunk shift/mm 18.0+10.1 13.7+74 0.029
Immediately postoperative radiographical data, x s
Proximal thoracic curve/(°) 23.1£4.6 20.1£5.8 0.201
Main thoracic curve/(°) 18.8+6.7 20.8+5.7 0.641
Lumbar curve/(°) 6.71+3.6 7.4+4.9 0.378
T, tilt angle/(°) 83142 8.81+4.6 0.738
Clavicle angle/(°) —23+3.0 —2.5+29 0.804
RSH/mm —9.2+11.1 —8.3+11.3 0.747
Coronal balance/mm 12.7£9.6 11.8+12.1 0.213
Sagittal balance/mm —6.4130.7 —5.0+31.7 0.816
Final follow-up radiographical data
Proximal thoracic curve/(°), x£s 21.7%8.8 23.1+7.6 0.105
Main thoracic curve/(°), xts 19.6£7.7 22.1%£7.6 0.799
Lumbar curve/(°), x s 93%53 8.9£4.38 0.179
Thoracic kyphosis/(°), x = 15.5+6.8 142482 0.308
Lumbear lordosis/(°), x s 447+£94 443%93 0.799
Coronal balance/mm, x+s 10.74+9.5 10.6+8.1 0.328
Sagittal balance/mm, x + —6.1+31.7 —16.91+38.3 0.204
Apical vertebra translation/mm, x s 12.7+£9.3 11.1+9.8 0.923
T, tilt angle/(°), x*s 8.4+42 8.8+4.7 0.590
Clavicle angle/(°), xts 1.8+2.0 1.2+1.6 0.130
RSH/mm, x+s 6.9+8.1 45+56 0.074
Trunk shift/mm, x+s —14+11.3 —0.3+11.0 0.986
PSI, 1 (%) 11 (15.5) 4(12.1) 0.540
Adding-on, 7 (%) 22 (31.0) 5(15.2) <0.001

UIV: Upper instrumented vertebra; AIS: Adolescent idiopathic scoliosis; LIV: Lowest instrumented vertebra; RSH:

Radiographical shoulder height; PSI: Postoperative shoulder imbalance.
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Fig2 Radiographical data of patients with UI'V below T,

A 17-year-old girl with Lenke type 2A AIS. A: Preoperative
X-ray showed low left shoulder (RSH was 12.3 mm, red
line); B: Immediately postoperative, UIV was Ts; C: After 2
years of follow-up, X-ray showed no adding-on. UIV: Upper
instrumented vertebra; AIS: Adolescent idiopathic scoliosis;
RSH: Radiographical shoulder height.

23 UV# BT AS<T,AEHELFTRE
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£R3 UIVEE>T, BM<T, A ZEBIK Lenke 2A !
AIS BEH) SRS-22 BB 15 LR
Tab 3 Comparison of SRS-22 questionnaire scores

between UIV =T, group and <T, group of patients with
Lenke type 2A AIS and low left shoulder

X+t
Event =T, group n=71 <T,group n=33 P value
Function 44+0.5 44+0.6 0.653
Pain 45104 46%0.5 0.457
Self-image 43+0.5 44%0.5 0.570
Mental health 43+0.6 4.4+0.7 0.304
Satisfaction 45+04 44405 0.807

UIV: Upper instrumented vertebra; AIS: Adolescent

idiopathic scoliosis; SRS-22: Scoliosis research society-22.

24 ZimEmWHB R LN ZHREKR W
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Tab 4 Logistic regression analysis of influencing factors of distal
adding-on in Lenke type 2A AIS patients with low left shoulder

Variable R’ P value OR
Choice of UIV 1.785 0.038 5.962
Risser grade —0.612 0.007 0.543
Apical vertebra translation ~ —0.031 0.102 0.970
Coronal balance 0.037 0.080 1.037
T, tilt angle —0.054 0.172 0.947

AIS: Adolescent idiopathic scoliosis; UIV: Upper instrumented
vertebra; R*: Coefficient of determination; OR: Odds ratio.
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