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[#Z] B LEDUR A TR R & B N (idiopathic scoliosis, IS) &8 3 5 1E & A HE ] 045 4 B 8K
REIEE 25, ik 151 GIDUE B IS 5 K 65 Bl 47 VG C ) filt 5 23 I8 4 sl ) AR 52 . 151 LA 1S #2
H 525 B, 4 126 B4R R 26.4+7.1 %, F4 Cobb i 39.5°+16.4°(16°~102°) ; L5 41 1), WK 4 11 4],
XA 28 i WS 15 ), =5 3 B, S 53 ), FEuhisc LA HMAL X 2 h Bl of A RS
B S F A A (P JHES /A (TK) B 0RHf (PT) JEEARERT A (LL) BE S 0R A (SS) B i A 2 5t
PEJF AR (TIK) o FEBE AN IS 5 155 ATEIR] (5 AL 1 A 2R T S 800 25 5 b A Bl 2 5 2 20 g 2 [ o A
IR S 800 25 5 F Pearson #H 56 43 BT 12 K i 4% 0 R 1T 2 B00mD  AH OG M L 8 SR 0N 1S /B 5 1E % A AR
Lt ,P1(46.3°£10.6°5 46.0°+9.5°,P>0.05) } LL(-53.3°+13.8°5-51.3°+9.0°, P>0.05) K /N & 81, {H AT # TK i /1N
(19.7°£12.9°5 27.8°+9.8°, P<0.05) , PT i /) (6.4°+8.2° 5 10.3°+6.3°,P<0.05) , 1fii SS i K (39.8°+8.8° 5 35.7°+
7.2°,P<0.05), PP R S A 1S BBE B TK B)/h T 1E 3 AH#E (P<0.05) , 1 50 25 B 28 [a] TK JC B & 22 &
(P>0.05) ; Hfg s AL 1S B H KOl A PLE5TJCIA B 22 5 (P>0.05) 5 B0 25 41 TIK /N 1545 241 B2 Gk
NHE(P<0.05), 500 25 20 (1 LL K T IS 20 (P<0.05) , 5 M 25 21 9 SS K T 1E & A BE (P<0.05) , 17 #0145 20 9 PT
INFIEH AE(P<0.05) o B A 20 A 28 JE & A TK ¥15 LL B & A7 ¢ (P<0.05) , 1l LL X 5 PI.SS #H2¢
(P<0.05). g2 2l Je 25 20 b PT 5 TK LL W] 848 3¢ (P<0.05) , 10 1 & A i 0 e B1] & A OG 1 (P>0.05) . 45
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Comparison of the sagittal morphology in adult idiopathic scoliosis with age—matched healthy adults in
Chinese Han population/WANG Fei, ZHU Feng, SUN Xu, et al/Chinese Journal of Spine and Spinal
Cord, 2015, 25(11): 1001-1006

[Abstract] Objectives: To determine the difference of the sagittal morphology in adult idiopathic scoliosis(IS)
with age—matched healthy adults in Chinese Han population. Methods: 151 adult patients with idiopathic sco-
liosis(IS) and 65 healthy age—matched adults were recruited consecutively. Within the 151 patients, there were
25 males and 126 females. The average age of the IS patients was 26.4+7.1 years. The average Cobb angle
of the main curve was 39.5°+16.4°(16°-102°). There were 41 cases with single thoracic scoliosis, 11 with
double thoracic scoliosis, 28 with double major scoliosis, 15 with thoracolumbar scoliosis, 3 with triple major
scoliosis and 53 with lumbar scoliosis. All the parameters were measured on the standing posteroanterior and
lateral radiographs. The measured sagittal parameters included thoracic kyphosis (TK), lumbar lordosis (LL),
pelvic incidence(Pl), sacrum slope(SS), and pelvic tilt(PT). The parameters were compared between IS adults
and healthy adults. Analysis of variance was used to compare the sagittal parameters among single thoracic

scoliosis group, lumbar scoliosis group and healthy adults group. The associations of all parameters were also
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analyzed. The correlation between 2 sagittal variables was determined via Pearson correlation coefficient (r).

Results: The PI(46.3°+10.6° vs. 46.0°£9.5°, P>0.05) and LI(-53.3°+13.8° vs. -51.3°+9.0°, P>0.05) of adult
idiopathic scoliosis patients were comparable with those of healthy persons. The TK (19.7°+12.9° vs. 27.8°%
9.8°, P<0.05) and PT(6.4°+8.2° vs. 10.3°+6.3°, P<0.05) of adult idiopathic scoliosis patients were significant
smaller than those of the healthy adults. The SS(39.8°%8.8° vs. 35.7°£7.2°, P<0.05) of adult idiopathic scolio-
sis patients was significant larger than that of the healthy adults. The TK values were comparable(P>0.05) be-
tween single thoracic scoliosis patients and lumbar scoliosis patients. The Pl values were comparable(P>0.05)
among single thoracic scoliosis patients, lumbar scoliosis patients and healthy persons. The TJK of single tho-
racic scoliosis patients was smaller than that of lumbar scoliosis and healthy persons(P<0.05). The LL value of
single thoracic scoliosis patients was larger than that of lumbar scoliosis (P<0.05). The SS of single thoracic
scoliosis patients was larger than that of healthy persons (P<0.05). The PT of lumbar scoliosis patients was
smaller than that of healthy persons(P<0.05). The TK was found to be strongly correlated with LL in all the
three groups (P<0.05). The LL was associated with Pl and SS in all the three groups (P<0.05). The PT was
correlated with TK and LL in the single thoracic scoliosis group and lumbar scoliosis group(P<0.05), but not
Conclusions:

in the control group (P>0.05). Adult idiopathic scoliosis patients have flatter thoracic kyphosis

and pronated pelvic compared with normal controls. Adult idiopathic scoliosis in Chinese have similar PI
compared with age—matched healthy adults. The pelvic incidence has no difference between single thoracic
and lumbar scoliosis group.
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¥I/NFIEH A (P<0.05) , 1 B i) 25 % 25 4 Ja)
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Table 1 The spinopelvic parameters in adult idiopathic
scoliosis and healthy adults

IS4 NRC PNl

IS group Normal group
e 151 65
n
R 26.4+7.1 27.9+7.1
Age(yr)
Bl
Male/Female 25/126 11/54
Bt e i )
Thoracic kyphosis(TK)(°) 19.7£12.9 27.849.8
i A 5 PR ST
Thoracolumbar junction kyphosis 2.1£9.9 4.2+7.7
(TIK)(®)
I AE 7 1™ £
Lumbar lordosis(LL)(°) -53.3+13.8 -51.3+9.0
B .
Sacral slope(SS)(°) 39.8+8.8" 35.7+7.2
B G B
Pelvic tili(PT)() 6.4+8.2" 10.3+6.3
H NG

46.3+10.6 46.0+9.5

Pelvic incidence(PI)°)
(D5 IE 7 A B 4 P<0.05
Note: (DCompared with normal group, P<0.05

K (P<0.05) , T A2 1E H KR A 0 G BH 52 A0 56 v (P>
0.05),

3 it

REFEBF 9T & Bl /D 4E 1S % PLIA B K FIE
BB, XA 22T A A WARTE 2R 1S Wk
AR SR NEZIESEEA X B0 MLk
Qiu WA FE K B, DUENBE & AR 1S B
HIE® &S/ PL LB 2R (44.2°£10.0°
vs. 44.6°+11.5° ,P=0.859) ; ML AMZWF 5838 Hede T
GNP IS BES A AR E D IS
BENE RS, RGNS DA 1S AW
PI WS /N T 8 AR AR 1S /3, i — 20 fe
TAMESAEFZIEELTLRPE L,

Mac—-Thiong M I 5% $2 7%, P B & 5 /D 4F
BB LB, HREE MR
B KA, Z S5 ORFFARAE 2 . Qiu SFPIR A58 rh
HAE IS AL FAK KT W, PLATRER 252
SRS MR B WS R DOR N IS B F 5 1E
HNAALE PLR RS TC 2 5, 808 5 B A0 H A %
ARG R R RN A EAE 22 55, T A i T E
FARARIE . A 5T B 76 LLEDUR ABE A 1S
BESEFABFEETASHENZER,
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49°,PT 2} 8°,SS 2 41°
Figure 1 A 28-year—old healthy woman a The standing posteroanterior radiographs of the spine and pelvis b The

B 1 28 % IEH &t a ¥
SEALE A IR X KR
b 75 3k 7 A FE B AR AL
X & A LU i HE S £
(TK) by 23°, Mo [ Ak <8 5k
Je it A (TIK) Sy =9° B HE 1
N (LL) Ry 47°, B 4 A4t
1 (PL) Ay 53°, ‘B 48 i &4 £
(PT) 4 15°, &8 Wil f
(SS) M 38 B2 25%%
PERF R EB MM B E a
A 3k 37 A B AR AL E A X
LA LAy 210,
Ty 310, HEZ N 26°
b £ 3l 37 A R AL A
X &R i TK R 22,
TJK J3-3°,LL 4 53°,PI N

C)

standing lateral radiographs of the spine and pelvis. Parameters evaluated on this X-ray film including: thoracic kyphosis
(TK) 23°, thoracolumbar junction kyphosis(TJK) -9°, lumbar lordosis(LL) 47°, pelvic incidence(PI) 53°, pelvic tilt(PT) 15°

and sacral slope (SS) 38° Figure 2 A 25-year—old woman with idiopathic scoliosis a The standing posteroanterior ra-

diographs of the spine and pelvis. Parameters evaluated on this X-ray film including: Upper thoracic scoliosis(21°), Main

thoracic scoliosis(31°) and lumbar scoliosis(26°) b The standing lateral radiographs of the spine and pelvis. Parameters e-
valuated on this X-ray film including: TK 22°, TJK -3°, LL 53°, PI 49°, PT 8° and SS 41°

®2 HRE BETREBABN-—RABRLEESH
Table 2 The demographic and radiographic parameters

in single thoracic scoliosis, lumbar scoliosis and healthy

adults
B A 2] i A5 21 N PNiid
ST group LS group Normal group
s 41 53 65
I () 264177 264468 27.947.1
Age(yr)
Wik
s 7136 8/45 11/54
TK() 214£1437 1774990 2784938
TIK(E) Z16:897% 584104 42477
1LE) 255241467 4842139  -51.3%9.0
S8(°) 403:897 36997 35.747.2
PTE) 7.147.9 6.89.27 10.346.3
PIC) 475597  437:113 460195

. D5 IEH AR LA P<0.05; Q)15 25 41 L8 P<0.05
Note: (D Compared with normal group, P<0.05; 2 Compared
with LS group, P<0.05

LiZEUOF5E T 124 41136 FE AL 1S & AYA
BAZSH, SRIERIZHBNIS BEN PI A

58.1°£13.0°, W b KT 1EH# WA o SR A58 v E
N HEBCHE B A 2 i b A 9T B RS9, fE AR
WEaE v, DU B IS & 19 PL 2 46.3°+
10.6°, 5 1E % ABERY P1(46.0°+9.5°) K/N KL (P>
0.05) %45 R 5 Qiu SFPI MR 45 R ALR 18 DUG
NBEF IS SBHTET AR KO A PL 5 IEH# A
AHEE I TC B 2 25 5 5 DR FR AT T I 76 DU RE v
ISIEES PLEGSHATRRIF L KR,

B 55 A KA — B DOk BA o] g2
T R BB R, BETEMR ST K L ALS &
0 M E JE ™ A B /N TR R T AR 4R ALS
FE ] BB AR AR 1 2 B A A 6T T N
R Li S0 B 58 45 AL PR OR 1S BRE 1 TK
B /N OE 5 ANBE 5 BRI 9T 45 2 AR AIF 5%
LA IS B Y TK B /N F 1B # ARE (19.7°
+12.9° vs. 27.8°+9.8°,P<0.05) , ixX t gk — 2 & #F
T IS BEE R B A KA B BUR 1S
BH 5 IE R A TK B/, AR5 $E 7R X
PIZH ] LL A B 5 22 5118951 Upasani 45 BH4f¢ 18
s ALS B35 5@ R D AFE AR [ LL R/,
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F3 BABRAEEEMNOEBERER ASESEXRESEHERE XSS

Table 3 Correlation coefficient(r) between the sagittal spine parameters and pelvic measures for adult idiopathic

scoliosis and healthy adults

B 5 2 e A 24 NN PN:
ST group LS group Control group
Comcaton 11 Conctaton P Conclaton it
coefficient (r) value coefficient (1) P value coefficient (r) P value
TK-TIK 0.365 0.005 0.035 0.643 0.318 0.006
TK-LL 0.564 0.000 0.508 0.001 0.323 0.002
TK-SS 0.228 0.084 0.243 0.124 -0.046 0.628
TK-PT -0.337 0.010 -0.385 0.005 0.294 0.005
TK-PI -0.069 0.595 -0.103 0.370 0.162 0.128
TJK-LL 0.076 0.334 -0.447 0.002 -0.167 0.120
TJK-SS -0.123 0.163 -0.460 0.001 -0.348 0.005
TIK-PT -0.202 0.200 -0.241 0.241 0.069 0.578
TIK-PI -0.278 0.196 -0.588 0.000 -0.219 0.085
LL-SS 0.837 0.000 0.894 0.000 0.830 0.000
LL-PT -0.439 0.046 -0.323 0.007 0.024 0.080
LL-PI 0.411 0.000 0.498 0.001 0.648 0.000
SS-PT -0.338 0.099 -0.277 0.016 -0.029 0.715
SS-PI 0.644 0.000 0.624 0.000 0.742 0.000
PT-PI 0.502 0.000 0.578 0.000 0.649 0.000

17 Qiu S AIF 5 32 7 78 v [ DU M 25 7Y ATS
BESIEHHDEML, LL R/ANER, HEEEA
FhONH N IS B33 1Y LL 4 -53.6°+18.0°, X th
FEIEH ARG Bl 2 N o 5 BRI S8 oL, e A F
FEH, RN IS B LL 348 -53.3°+13.8°, 5
IEH AHE(=51.3°49.0°) LI &8 2% 5% (P>0.05) . Qiu
SR I B S R ALS R A PT(9.2°+8.5°
vs. 11.3°410.8°,P=0.244) J% SS (35.1°£7.9° vs.
33.3°+8.2°,P=0.243) 5 1L % D4R, EAHE
girp R AL P H AR IS B 5 IEH
AHTHE SS K (39.8°+8.8° vs.  35.7°%7.2°,P<
0.05) i PT fii/N (6.4°48.2° vs. 10.3°+6.3°,P<
0.05), ¥/~ AIS B & & o B b o] e A7 4 B 70
W R34, fE 1S BB B b # X IR 4L LL 5SS
] 44 5 A M s A S M 75 et R
% OC & AR I RN 1S o 5 IEH A L
SS A, BRIE bnT s A 1S HB A I AHE T ™ A9 A B
BOK A BRAE W K 75 AR 1S BB IO A5
SERVIRPE R WA LL AR B E 2T, v Rk
5 IEHEAS B 0T Btk B AR R A K
Mac—-Thiong V53471 T 160 ] AIS i3 /) 5%
ARTEEZS, W T 5 Mg BYE]) A9 AR THE 5 25 5+
RIS AL B A PLICH B 225, 2% PI

IR /NAS I 2 AL E PR E R . Upasani %91
5T Lenke 1A 1B HlY Lenke 5C %I AIS H & )
FHRRMIIES 45 R 87" W4 (Lenke 1A (1B #!
BHEABAE—H5 Lenke 5C BB FH AT LA )
HHPTARLTCI 22 5, S5 RRIERESE 2R A Y
HhRAL S % S RN TS R BB A At
UL B EIEE M EZEF A RIE BN ENEE,
M 5 B 280 P AF B R S e b T AT S IR T
B EE N R, B AR08 WA A R Y S E
B NBER IR T 3X — A B GR35 081820 A
Mo, N IS ROE# ABEN LL 58 28 A
(PL.SS) /B AHE TK 5 LL ¥ W AH G 5
REAE RIS 1 25380 8 212 )

B2 AR IR LA T DU BN 1S 5 1EH
ABER R OB, 5 IEH ABEA L, i
N IS B B BHE JS ™ /N, [ B R A E
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