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[ Abstract]

nomenon after posterior correction of congenital thoracic deformity with long fusion.

Objectives: To investigate the incidence and risk factors of postoperative distal adding—on phe-

Methods: 78 patients
were analyzed who underwent posterior pedicle screw correction with longfusion for congenital thoracic defor-
mity from April 2006 to April 2016 in our hospital. There were 35 males and 43 females with a mean age
of 12.6+2.9 years. The average follow—up was 42.4+27.3 months. All patients were categarized into adding—on
group and non-adding—on group according to definiton of postoperative adding—on phenomenon. Factors which
might cause adding—on phenomenon occurrence were collected: age, gender, Risser sign, body mass index,
bone graft, segments, pre— and post-main thoracic cobb, cranial curve, caudal curve, coronal balance distance,

radiographic shoulder height (RSH),
t—test,

pre—post coronal balance distance, apical vertebra translation (AVT).

Chi-square test, Fisher exact test, Mann Whitney U test and multi—factor logistic regression analysis
were used to investigate the correlation of possible risk factors and adding-on phenomenon; ROC curve anal-
ysis was used to determine the cut—off score between factors and adding—on. Results: Among the 78 patients,
7 cases (8.97%) presented with distal adding—on phenomenon. There were significant differences of pre—opera-
LIV location (59/12 vs 0/7), post—operative main
thoracic Cobb(19.0°+7.8° vs 28.7°+9.5°), post—operative cobb angle of caudal curve(5.9°£3.6° vs 9.1°+7.4°),

pre—post coronal balance distance(-0.9+1.6mm vs 3.4+1.7mm), LIV disc angle(1.4°£1.7° vs 3.5°%3.1°) between

tive coronal balance distance (-0.3x1.6mm vs 2.3+2.7mm),

the two groups in univariable test(P<0.05). There were no signficant differences between two groups in gender
(32/29 vs 3/4), age(12.5+2.8 years vs 13.2+5.2 years), Risser sign(18/53 vs 2/5), BMI(17.8+3.8kg/m? vs 18.5+
5.1kg/m?), segments(7.9+3.4 vs 8.3+3.0), bone grafi(40/31 vs 4/3), pre—operative main thoracic Cobb(47.4°+
14.0° vs 55.1°%£12.0°), pre—operative cranial curve Cobb (16.5°+12.6° vs 24.5°+13.7°), pre—operative caudal
curve cobb(19.1°£12.3° vs 26.1°£14.3°), pre—operative RSH(0.4°£1.4° vs 0.0°£1.4°), pre—operative AVT(1.7°+
2.7° vs 2.0°+2.7°), Pfirrmann classification(64/7 vs 4/3), post—operative Cobb angle of caudal curve(5.9°£5.0°
vs 8.4°%6.3°), post—operative coronal balance distance(0.7£0.9mm vs —1.1+1.2mm), post—operative RSH(0.2°+
2.3° vs 0.7°£0.9°), post—operative AVT (1.0°£1.2° vs 2.2°+1.8°),
curve(5.8°+6.7° vs 6.8°+12.2°) and major curve correction(28.4°+17.0° vs 34.5°+15.1°, P>0.05). In multivariate

post—operative ratio of major curve/caudal

logistic regression analysis between each two groups, postoperative LIV disc angle(OR=1.72, P=0.003), LIV
cephalad to the SV(OR=2.31, P=0.007), pre—post CBD (OR=1.21, P=0.014) were identified as independent
factors positively correlated with distal Adding—on phenomenon. The ROC curve revealed that the optimal
cut—off point of LIV disc angle was 8.05°, the area under the ROC curve was 0.821, and the optimal cut-off
Larger LIV

disc angle, larger pre—post CBD, LIV cephalad to the SV are independent factors for postoperative adding—on

point of pre—post CBD was 3.45cm, the area under the ROC curve was 0.915. Conclusions:

in patients with congenital thoracic scoliosis undergoing posterior correction with long fusion.

[Key words] Congenital Scoliosis; Distal coronal decompensation; Adding—on phenomenon; Long segment;
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Figure 1 A 10-year—old female with congenital thoracic deformity a Pre—operative anteroposterior X-ray showed that
the main thoracic curve was 71.3°, Cranial curve 24.2°, Caudal curve 22.2°, C7PL-CSVL(CBD) 3.6cm, AVT 4.4cm, RSH
1.36cm, CA 3.5° b At 3 months follow up after T2-T12 posterior correction surgery, X-ray showed that the main tho-
racic curve was 24.2°, Cranial curve 1.4°, Caudal curve 2.8°, C7PL-CSVL(CBD) -1.96cm, AVT 2.2cm, RSH 0.8cm, CA
0.7°, LIV disc angle 1.3° ¢ At 9 months follow up X-ray showed that the main thoracic curve was 23.9°, Cranial curve
1.4°, Caudal curve 28.4°, C7PL-CSVL(CBD) 0.9cm, AVT 1.9cm, RSH 0.4cm, CA 0.3°, LIV disc angle 14.3°
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Table 1 Characteristics in non-adding on and

adding on patients
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Table 2 Preoperative and postoperative radiographic

data in non—adding on and adding on patients

A 32 it B 322 i B P
ML 4l | P val
Non-adding on Adding on vatue
7
g@ﬂﬁﬁfb) 71(91.03%) 7(8.97%)
ases
e (B 1) 32/39 3/4 1.000
Gender
S A
Zhﬂw%(ﬁ ) 12.5+2.8 13.2+5.2 0.565
ge
Risserfi:
Risser sign 0381
<I 18 2
=1 53 5
PR T 45 B (kgfm?) 17.8+3.8 18.5:5.1 0.653
Body mass index
FYGRETR T () 41.9+32.2 47.6£25.2 0.651
Follow—up
[
gﬁ{ ERRZE T 7.9+3.4 8.3+3.0 0.748
egments
R R R
Bone graft 1000
A B # A
Autogenous 40 4
bone graft
N T H#ME
Artificial 31 3

bone graft

e[| A p
I'jl%.éﬂ IR P value
Non-adding on  Adding on
EZ5 Cobb ffi (°) Main thoracic Cobb
ARHif Preoperative 47.4£14.0 55.1£12.0 0.165
ARJG Postoperative 19.0+7.8 28.7£9.5 0.034
A WBEV] Final follow up 19.4+8.8 23.1£9.5 0.295
SKMAEED (°) Cranial curve
A HI Preoperative 16.5+£12.6 24.5£13.7 0.114
AR J& Postoperative 5.9+3.6 9.1£7.4 0.049
RIKBEVS Final follow up 3.2+8.5 5.849.8 0.448
JEMALAE (°) Caudal curve
A Wi Preoperative 19.1+£12.3 26.1+14.3 0.157
ARJ5 Postoperative 5.9+5.0 8.4+6.3 0.227
KRBV Final follow up 5.5+5.8 10.3+9.4 0.052
FEAR AP BE 25 (mm) Coronal balance distance
AT Preoperative -0.3x1.6 2327 0.044
AR5 Postoperative 0.7+0.9 -1.1+1.2 0.839
?;jfpﬂf@ﬁ E ~0.9£1.6 34:17  0.007
RIKBEVT Final follow up 0.6+1.3 -0.1+0.7 0.074
JA ¥ # (mm) Radiographic shoulder height
AHI Preoperative 0.4+1.4 0.0£1.4 0.493
A J& Postoperative 0.2+2.3 0.7+0.9 0.585
AUV Final follow up -0.1+2.2 0.4+1.0 0.556
THUHEfi #E (mm) Apical vertebra translation
AR A Preoperative 1.7+2.7 2.0+2.7 0.762
AR J& Postoperative 1.0+1.2 2.2+1.8 0.146
RIKBEV] Final follow up 0.5+1.5 0.9+2.5 0.487
Pfirrmann43 2% Pfirrmann classification 0.029
<1 64 4
=1l 7
T [ LIV location
LIV 5T SV
LIV cephalad to 12 7 0.041
the SV
LIV i T2l fk T SV
LIV at or caudal 59 0
to the SV
LIVHE] B Cobb A (°) LIV disc angle
AR J& Postoperative 1.4+1.7 3.5+3.1 0.008
RIKBEV] Final follow up 1.5+2.1 6.5+1.1 <0.001
ﬁaﬁ?c%rﬁ%%orremion 28.4+17.0 34.5+15.1 0.339
A N R
24 5.8+6.7 6.8+12.2 0.741

Major curve/caudal curve
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Table 3 Multivariate predictor analysis of the

postoperative Adding—on phenomenon
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Figure 2 Receiver operating characteristic (ROC)
curves of adding—on and postoperative LIV disc angle,
adding—on and pre—post CBD. Line A: The optimal

the area

Line B:

cut—off point of pre—post CBD was 3.45cm,
under the ROC curve was 0.915, P<0.001;
The ROC curve revealed that the optimal cut—off point
of LIV disc angle was 8.05°, the area under the ROC
curve was 0.821, P=0.005. Pre—post CBD greater than

3.45cm and LIV disc angle greater than 8.05° were risk factors for post—operative adding—on phenomenon
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