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[Abstract] Objectives: To investigate the prevalence of distal adding—on phenomenon after selective fusion
in adolescent idiopathic scoliosis(AlS) patients having a main thoracic curve, and to determine its risk factors.
Methods: This study retrospectively recruited 110 AIS patients having a main thoracic curve(Lenke type 1A),
who underwent one—stage anterior or posterior selective fusion surgery. There were 20 boys and 90 girls, with
a mean age of (14.2+2.0) year and a mean thoracic curve of 48.2°+7.8°. All the patients took the standing
long—cassette anteroposterior radiographs of spine before surgery, immediately after surgery and at postoperative
follow—up. The gender, chronologic age, Risser sign, operative approach, position of stable vertebra(SV) and
lowest instrumented vertebra(LIV) and fusion levels were recorded. Cobb angles were measured at initial visit
and every time of follow—up after surgery. Then the incidence of distal adding—on phenomenon was calculat-
ed, and the risk factors were analyzed. Results: The thoracic curve of the cohort averaged 16.7°+6.1° imme-
diately after surgery and 22.0°+8.5° at final follow—up, respectively. The mean follow—up was 21+5 months.
At final follow—up, distal adding—on was observed in 19 patients(17.3%). Compared with the patients without
distal adding—on, those with distal adding—on had lower Risser grade (2.1+1.4 versus 3.1+1.3, P=0.002), fewer
months since menarche (11.2+14.2 months versus 21.9%£18.9 months, P=0.002), more flexible in the compen-
satory lumbar hemicurve[(97.049.1)% versus (90.5+15.5)%, P=0.017], and higher LIV position relative to SV

(1.5 vertebrae versus 0.7 vertebra, P=0.003). The incidence of distal adding—on was higher in patients who
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had lower Risser grade, open triradiate cartilages,

or more flexible lumbar hemicurve, or who were at pre—

menarche or less than 1 year since menarche, or who were treated with higher location of LIV in relation to

SV. According to the results of Logistic regression, LIV-SV <-2, open triradiate cartilage and more flexible

lumbar hemicurve were the independent risk factors contributing to distal adding—on. Conclusions: Selective

fusion for thoracic scoliosis has a risk of distal adding—on phenomenon,

in which the selection of LIV

together with the maturity of growth and the flexibility of the lumbar hemicurve are involved.
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Figure 1 A 12-year—old girl of Lenke type 1A scoliosis received posterior selective fusion a Radiograph showed the
Cobb angle of thoracic curve was 52° before surgery b Radiograph showed the Cobb angle was 3° after surgery ¢
During the follow—up, distal adding—on was detected and two upper lumbar vertebral levels added to the thoracic curve,

which aggravated to 32° at 18 months postoperatively Figure 2 A 14 -year—old girl of Lenke type 1A scoliosis

received anterior selective fusion

a Radiograph showed the Cobb angle of thoracic curve was 45° before surgery b

Radiograph showed the Cobb angle was 8° after surgery ¢ During the follow—up, distal adding—on was detected and two

upper lumbar vertebral levels added to the thoracic curve, which aggravated to 28° at one year postoperatively
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F1 EmMAMESMAZEEXSHILE
Table 1 Comparisons of parameters between

patients with distal adding—on and those without

R2 ARAEREABFHEXEREEMARRERHILER
Table 2 Comparisons of incidences of distal

adding—on between patients in terms of growth parameters

B Z M4 (n=19) A F M 4L (n=91)
Parjmeters Patients with distal Patients without
; adding—on distal adding—on
FRG) 13.9+1.5 14520
ge (year)
Risserfl 2.1+1.4 31130
Risser grade
A &k ignsia) (J1)* )
Months since 11.2+14.2 21.9+18.97
menarche
s °
W Cobb 1 °) 477579 4831738
oracic curve
% Cobb £ (%) 23.046.7 26.646.57
umbar curve
P25 22 A0 (%)
Flexibility of 60.2+14.8 52.5£16.6
thoracic curve
A5 2 4K (%)
Flexibility of 97.0£9.1 90.5+15.57
lumbar curve
Ji 25 9 1E 2 (%)
Correction rate of 61.8+14.4 66.1+10.3
thoracic curve
LIV-SV (HER %)
LIV-SV (No. of -1.5+1.2 -0.7+1.0%
levels)
BrIE 2R (°)
Correction loss 14.9+6.8 3.2+3.7%
(degrees)

. O5FMNA L P<0.05,* J 2SR L Ve84 LIV=
L A M, SV =2 A

Note: (DCompared with adding—on group, P<0.05, *Analyses
regarding menstrual status were limited within female patients;

LIV=lower instrumented vertebra, SV=stable vertebra
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Parameters No. with distal distal adding—
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Menstrual status
P A 2 A 19 5 2639
Pre-menarche
HKWMAT 1 44 /
<1 year since 22 7 31.8%"Y
menarche
KWK T 1 4R
>1 year since 49 4 8.2%
menarche
Risserfil
Risser sign
0-1 24l ®
Grade 0-1 17 6 35.3%
2-3 Y4 ®
Crade 2-3 44 11 25.0%"
4-5 M
Grade 4-5 49 2 41%
YiH
Triradiate cartilage
ik 5 3 60.0%"
pen
[Eikss
Closed 105 16 15.2%

TE* 2R B Lo bk i 4% ;D5 kR F 1 AR41H 4 P<0.05;2)
5 Risser fif. 4-5 2L ILHE P<0.05;B)15 Y BB F 4 4 L P<0.05

Note:  *Analyses regarding menstrual status were limited within
female patients; (DCompared with >1 year since menarche, P<0.05;
(@Compared with Risser sign grade 4-5, P<0.05; (3)Compared with

triradiate cartilage closed, P<0.05
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Table 3 Comparisons of incidences of distal adding—on
between patients in terms of the position of LIV with

reference to SV

B B 11 KA
il W% No. of patients  Incidence of
Group No. with distal distal adding—
adding—on on
LIV-SV=0 4
LIV-SV=0 38 3 7.9%
LIV-SV=-1 4
LIV-SV=-1 46 4 8.7%
LIV-SV=-2 4] o
NN 21 9 42.99%°
LIV-SV=—3 4 o
oSS 5 3 60.0%"

# D5 LIV-SV=-1 418=0 41 [t P<0.05
Note: Compared with LIV-SV=-1 or LIV-SV=0, P<0.05
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Table 4 Chi-square test rsults between distal

adding—on and several parameters

£ Gl
4]
(@; ;Jlil Incidence of distal Statistical
Froup adding—on values
RisserfiE: (Risser sign)
0~2 %% (Grade 0-2) 30%(9/30) OR=3.000 . P=
3~5 % (Grade 3-5) 12.5%(10/80) 0.031*
H ZRAS (Menstrual statuse ) *
KE~HW<1 F
Before or of less than 29.3%(12/41)
1 year since menarche OR=4.862 . P=
2
> 1 4 oot
Over 1 years since 7.8%(4/51)
menarche
Y# i (Triradiate cartilage)
}Fﬁk (Open) 600%(3/5) OR28344 ,P:
14 (Closed) 15.2%(16/105) 0.035"
JIE 45 32 5K (Flexcibility of lumbar curve)
1 ZZ U (More flexible) 22.4%(17/76) OR=4.610.P=
TR 4% (Less flexible) 5.9%(2/34) 0.053"
LIV SV X & (Location of LIV in relation to SV)
LIV-SV<-2 46.2%(12126)  (OR=9.429 pc
LIV-SV=-1 8.3%(7/84) 0.001*

T ca SRR RS ;b R Fisher RAIK 56+ A 20U &
Note: a Chi-square test was used; b a Fisher exact test was
used; * Analyses regarding menstrual status were limited within

female patients
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