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Clinical features of twins with adolescent idiopathic scoliosis/QIN Xiaodong, XIA Chao, ZHU Weiguo,
et al//Chinese Journal of Spine and Spinal Cord, 2017, 27(11): 961-966

[Abstract] Objectives: To investigate the concordance for adolescent idiopathic scoliosis(AIS) in monozygotic
and dizygotic twins, and to study the clinical features of monozygotic twins with AIS. Methods: From January
2007 to December 2016, twenty—one pairs(19 female pairs, 2 male pairs) of AIS twins were included from
our spine center. The clinical and radiographical data were recorded at first visit including age, menarche,
BMI, Cobb angle, thoracic kyphosis, lumbar lordosis and Risser sign, etc. Zygosity was determined by short
tandem repeat analysis (STR). The concordance rate of AIS was compared between monozygotic and dizygotic
twins. The two monozygotic twins in each pair were classified into severe group or mild group according to
their severity of curve, and clinical data were compared between the two groups by using paired t—test. Re-
sults: The average age was 13.2+2.5 years, the mean Cobb angle was 29.2°+14.8°, thoracic kyphosis was
16.8°+9.2°, lumbar lordosis was 45.5°+7.4°, menarche age was 12.2+1.4 years, Risser sign was 2.3+1.6, BMI
was 17.0£1.6kg/m®  Short tandem repeat analysis confirmed that 17 pairs were monozygotic and 4 pairs were
dizygotic. For monozygotic twins, the concordance of AIS was 94.1%, 11 pairs(68.8%) had the similar curve
patterns, the difference of Cobb angle between the two twins less than 10° was observed in 4 pairs (25.0%).
For dizygotic twins, the concordance of AIS was 75.0%, 1 pair(33.3%) had the similar curve pattern, the dif-
ference of Cobb angle between the two twins less than 10° was observed in 1 pair (33.3%). Among the 12
pairs of monozygotic twins concordant for AIS with Cobb angle difference =10°, the severe group had

younger age at menarche and lower BMI than the mild group(P<0.05). Conclusions: Monozygotic twins with
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AIS have higher concordance rate(94.1%) and curve pattern similarity, but lower curve severity similarity. The

more severe one in the twins has smaller menarche age and lower BMI.
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(1)
B 1 WG SE0R MK a Cobb AMME M T
U HE BT A B b TR (M HEJS A1) 18 TS & AR5 TI2
N ZR BT R A LLCREME R A ) 4R L1 B4R S S1
ORI BB A SVA (SRR TR L BE ) $E ST 5 b A
B C7 rh LA IR

Figure 1 Definitions of the radiographic parameters a
Cobb angle,
vertebral b TK indicates thoracic kyphosis,

the angle between upper and lower end
the angle
between upper end plate of TS and lower end plate of

T12; LL indicates lumbar lordosis, the angle between

upper end plate of L1 and upper end plate of SI; SVA
indicates sagittal vertical axis, the distance from posterior

superior corner of Sl to the C7 plumb line
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Table 1 The clinical and radiographical data of twins
T T BIHAERE . e RBUIEEC Cobbffi  MoME/E AR MEMERTN M JORTEEEMEE  Lenke/d B!
Nﬁz /};%\ %%‘J Menarche {{{}bsm *E".ﬁ BMI Cobb Thoracic Lumbar Sagittal vertical Lenke
umber  Age ex age(y) 18ser sigh (kg/m?) angle(°)  kyphosis(°) lordosis(°) axis(mm) Classification
[ 513 /Monozygotic
| 6 4 14.4 4 17.2 35 16 45 23 1
girl 15.5 4 17.7 25 21 48 20 1
5 . 4 114 4 18.7 11 23 55 24 3
girl 10.7 4 18.1 40 18 46 31 1
i1 - 3 18 52 11 48 20 2
3 14 b
b0y - 3 18.7 26 29 48 37 5
A u 4 13 2 15.6 36 2 36 14 5
girl 14 1 16.9 15 20 45 20 5
s " 4 11.5 1 17.2 20 33 52 65 1
girl 11 0 16.8 31 11 49 30 1
6 3 4 11.5 1 17.5 40 11 48 7 5
girl 12.5 0 18.1 12 21 61 35 5
; . 4 114 0 14.5 30 5 37 9 1
girl 12.1 0 14.4 14 11 41 39 1
g 10 4 11 0 16.7 16 14 45 30 1
girl 114 0 18.3 0 17 51 38 -
0 0 4 10.5 3 16.8 20 15 45 5 5
girl 11 4 16.6 14 5 32 48 5
4 11.5 2 17.3 34 9 44 11 1
10 12 ol
gl 11 2 16.9 57 3 36 12 1
14 3 18.9 26 9 31 9 1
noow X
B 13.5 4 18.4 33 7 35 7 1
4 11 2 18.1 35 5 34 10 5
12 16 ol
g 11 2 18.2 34 7 37 12 1
4 14.5 3 18.6 40 21 51 23 6
13 16 o
B 14.5 4 18.5 40 18 56 21 6
4 11.5 3 18 15 26 53 8 1
14 14 o
g 12 4 18 33 25 53 5 5
4 11.9 3 19.4 31 6 34 28 1
15 13 0
8ir 12.6 3 18.6 19 16 46 13 5
10 1 14.7 66 8 42 19 1
16 10 cﬁl 10 1 14.4 77 7 39 23 1
L=}
11 0 15.9 14 15 46 28 1
4 14 4 15.1 42 27 35 11 5
17 15 0l
B 14.5 4 15.2 15 28 49 55 5
5B /Dizygotic
| - 4 17 31 26 52 13 1
18 18 b
oy - 4 16.4 16 27 47 20 2
4 13 4 15.6 16 8 48 13 1
19 10 ol
B 12.6 2 15.2 26 20 49 8 1
4 11.3 0 14.1 0 32 57 40 -
20 11 ‘
Bl 11 0 13 20 34 55 41 5
4 14 4 19.8 18 27 45 9 5
21 18 )
g 13 4 19.2 22 30 50 20 2
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(68.8% ) = T 5 BU AU (33.3% ) , T WU Jifa Jed AR
AR A S LM Z M T2 5. kdk
TR ATS %9 B 25 A 4 45 27t 4% IR 36 R s 4
2, TR R (A et TR 2R R T R T
Bzt B AE 2 R

ARHFGEH, BT 75% 1 1) B9 XU G =2 84 12
Cobb fAZME R T4 T 100, HA Mt RAFE B %
P25 AT — BT R ™ R Y R R L i

R2 AISUWEMRZERGESHERSE
Table 2 Radiographical parameters differences between
twins with AIS

[ B (4 ) S5O
Monozygotic Dizygotic
Cobbffi (°) <3 2 0
Cobb angle
4~9 2 1
=10 12 2
AT o™ A1 (°) <3 5 2
Thoracic kyphosis
4~9 5 0
=10 6 1
JEHE BT A (°) <3 5 1
Lumbar lordosis
4~9 7 1
=10 4 1
IR T I B BE (mm ) <3 6 0
Sagittal vertical axis
4~9 3 2
=10 7 1

2)

B Xt ¢ A, AT A BUSUS G b ™ a2 bl i
H WA /N BMI AR AR o Ak B 2 [
BB IG , L AE KR BRI 2 5 I X 22
SN2 ALS Mt BEAERF IRt & 3 ALS AR
HHENRNEENEE S . Goldberg UM
1 303 i AIS Lot A, R H S0 AR %
B FE/NTIEHHDELE, Yikoski IS T
535 ] AIS kB, KMt ESARKEE
FEIEIMSE, WMAEKEE MG F8iE A%
WIEHT 0.5~2 4 Risser {0 0~1 %, AUFFE 1 #]
12 Cobb 18 K1 XU G FE A 20 W1 4F 8 /DN
XS5 BEEA ST AN — 50, A 2908k A R F A A
K& B i Wt R e e R R AE )
21} Cobb AR, BEAM, Cheung SFIHLELE T 598
i AIS Ze 5 307 il filt 5 4 %15 5 & W %5 A B

®3 RMMABRIMNORXASMNORANALER

Table 3 Comparison between the severe and mild group

BIEAE IS (y) Risser8 %4 MR 4L (kg/m?)
Menarche age  Risser sign Body mass index
gﬂﬂﬁﬁﬁéﬂ 11.9+1.4 2.3+1.6 16.8+1.6
evere group
Mt b 12.6£1.5" 21216 17.241.47
ild group

O : 5N E KA L, P<0.05
(DNote: Compared with severe group, P<0.05

. fiom

B2 WHRAS M EARE AR — a MWL X 2R R K9 Cobb f 40° b WRERDIL X 2 F /R % Cobb 1 11° ¢
WA S BRYT 3 4RJR X & 7R il Cobb £ 43° d WRIRBEDT 3 4R )5 X £ /R T Cobb £ 14°

Figure 2 The severity of curve was different between monozygotic twins a The Cobb angle of older sister was 40° at

first visit b The Cobb angle of younger sister was 11° at first visit ¢ The Cobb angle of older sister was 43° after 3—

years Boston brace treatment d The Cobb angle of younger sister was 11° at 3—years follow—up
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) B mn KIS bR, &I AIS ## BMI W& /)
TIEH XM Sun SFRUBFSE T 350 4T 3 HfR
JY Y AIS 1%, & B BMI i3 3 FA YT R R
3 Th s B BMI B 5 0™ BE 25 5 F R X
RN ST R

ARBFFRABAFFE L T AL Z AL (1) fF AIS 3
MRS A ARG A T /]S | 3 B0 A AE
—E MR, LTS R I SR B S
Je PRI i T RARAS B EAT IIE 5 (2) i FAEAS
AR S AL R T R 25 5 L LB M ATS
XMLIG AT BEAAAEAR R R N 2, 754 5 IS
Y KA, AT S i — 2 T
(3) ARWFFEAGHE 33 £ 2RI 355 P2 AR5
R AE AIS K0 IPE, 764 I i 52 v nl 38
TR B YRR IF R st A% 2 ST I E .

[ P AU IG ATS AR L[ ks, HA 7 —
S, AU e 19 2 18] B I 7 R R — UK AR v
W™ £ 42K 0 — 7 A4 H 2 AR i /N BMI 5
ik, B, AIS &M IR T 5 8% P 3 AH G IR 8%
P2 A AT BB AR Hh R VR
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