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[Abstract] Objectives: To investigate the features of cardiac structure and function in adolescent idiopathic
scoliosis(AIS) patients, and to further discuss the influence of cardiac structure and function on related factors

with scoliosis of main thoracic. Methods: From June 2008 to June 2011, the clinical data of 374 AIS pa-
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tients receiving spinal correction in the department of spine surgery of Drum Tower Hospital affiliated to
Nanjing University were reviewed in this study. All patients underwent a full clinical examination. 374 of AIS
patients without congenital heart disease(15) were selected, who were all females and subjected to main tho-
racic. The mean age of these patients was 14.9+1.8 years, ranging from 10 to 18 years. All patients under-
went echocardiography for routine screen of cardiac abnormities, and echocardiographic records of 374 patients
were available. All these clinical data and imaging records were reviewed. The cardiac structure and function
included interventricular septum thickness in end diastole(IVSTD), left ventricular inner diameter in end dias-
tole(LVDD), left ventricular inner diameter in end systole(LVIDS), posterior wall of left ventricle in end dias-
tole(LVPWD), diameter of aortic root(DAR), left atrial dimension(LAD), ejection fraction(EF), diameter of arteria
pulmonalis (DAP), left ventricular peak systolic blood flow velocity in early diastole(E), left ventricular peak
systolic blood flow velocity in end diastole(A) and aortic flow velocity(AV). The patients were classified ac-
cording to the coronal angle and thoracic kyphosis to compare the indexes related to cardiac structure and
function. Through the multiple linear regression analysis to the independent influence of cardiac structure and
function. Results: Cardiac structure and function indexes(LVDD, LVIDS, IVSTD, DAR, LVPWD, LAD, DAP,
EF, E, A, E/A and AV) were all in the normal level. The patients were classified into 2 groups, which were

Cobb’s angle =<70° and >70° according to the Cobb’s angle in coronal plane. There were significant

differences in the LVDD, LVIDS, AV between 2 groups (P<0.05);
DAR, LVPWD, LAD, EF, E, A and E/A were noted between 2 groups(P>0.05). When classifying the patients
10°-40° and >40° according to the Cobb’s angle in sagittal

no significant differences in the IVSTD,
into 3 groups, which were Cobb’s angle <10°,
plane,
0.05); significant differences in the IVSTD, LAD and DAP between the group of <10° and the group of >40°
(P<0.05) were noted; there was significant difference in the EF between the group of 10°-40° and the group
of >40°(P<0.05); there were no significant differences in the LVIDS, DAR, LVPWD, E, A, E/A and AV in 3
groups(P>0.05). It was found that age and coronal angle were the independent influence factors of LVDD and
LVIDS (P<0.05). The

standard partial regression coefficients of age were 0.139 and 0.146. Standardized partial regression coefficient

there was significant difference in the LVDD between the group of <10° and the group of 10°-40°(P<

The standard partial regression coefficient of coronal angle were —-0.150 and —0.162;

absolute value of the Cobb’s angle in coronal plane was greater than the age. It was found that age was also
the independent influence factor of IVSTD and DAR (P<0.05).
age were 0.271 and 0.272. Conclusions:

The standard partial regression coefficients of
Cardiac structure and function indexes are overall basically in the
normal range in AIS patients. However, coronal deformity and thoracic kyphosis will influence the cardiac
structure. The inner diameter of left ventricle decreases with the increasing angle of coronal plane.
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1 AEERERSEBECHEEHSEIERILE
Table 1 The incidence of the cardiac structure and
function in different Cobb angle of AIS

2 AEXRRKERASHEBEDEEEININEE B IBIRIL R
Table 2 The incidence of the cardiac structure and

function in different thoracic kyphosis angle of AIS

AU JUE 25 4

L4 H 4 <70°41 7004
e At b (n=344) (n=30)

Cardiac structure

and function

The group of <70°

The group of >70°

TVSTD(cm) 0.65+0.07 0.64+0.09
LVDD(cm) 4.29+0.28% 4.13+0.31
LVIDS(cm) 2.77+0.22% 2.63+0.22
LVPWD(cm) 0.66+0.30 0.64+0.07
DAR(cm) 2.31+0.20 2.24+0.27
LAD(cm) 2.75+0.26 2.91+0.37
DAP(cm) 0.93£0.11 0.96+0.11
EF(%) 64.24+2.53 64.62+2.74
E(m/s) 0.88+0.12 0.87+0.10
A(m/s) 0.51+0.08 0.53+0.07
E/A 1.80+0.31 1.69+0.25
AV(m/s) 1.14£0.117 1.11£0.12

A0 JIE 25 g 1
e tE b <10° 10°~40° >40°
Cardiac structure (n=110) (n=248) (n=16)
and function
IVSTD(cm) 0.65+0.06" 0.66+0.08 0.68+0.08
LVDD(cm) 4.24+0.34% 4.36+0.31 4.42+0.42
LVIDS(cm) 2.72+0.26 2.81+0.23 2.89+0.28
LVPWD(cm) 0.64+0.06 0.68+0.32 0.67+0.08
DAR(cm) 2.29+0.21 2.35+0.22 2.49+0.27
LAD(cm) 2.67+0.417 2.82+0.30 3.07+0.41
DAP(cm) 0.89+0.14" 0.93+0.14 1.00+0.13
EF(%) 64.80+4.13 64.95+3.47% 63.55+2.85
E(m/s) 0.86+0.15 0.89+0.17 0.88+0.13
A(m/s) 0.51+0.11 0.52+0.11 0.53+0.12
E/A 1.73+0.38 1.75+£0.42 1.71£0.38
AV(m/s) 1.14+0.15 1.15+0.14 1.16+0.14
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Note: (Dcompared with the group of >70°, P<0.05. TVSTD, inter-
ventricular septum thickness in end diastole; LVDD, left ventricu-
lar inner diameter in end diastole; LVIDS, left ventricular inner
diameter in end systole; LVPWD, posterior wall of left ventricle in
end diastole; DAR, diameter of aortic root; LAD, left atrial di-
mension; EF, ejection fraction; DAP, diameter of arteria pul-
monalis; E, left ventricular peak systolic blood flow velocity in
early diastole; A, left ventricular peak systolic blood flow velocity

in end diastole; AV, aortic flow velocity
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. D5 >40°41 L P<0.05; @45 10°~40°41 L # P<0.05;(3)
5>40°4 L3 P<0.05

Note: Dcompared with the group of >40°, P<0.05; @com-
pared with the group of 10°-40°, P<0.05; compared with
the group of >40°, P<0.05

SN Z 5 AR R B M R R R X 4
HEBR PR 2 520, LUAR S el bR 1w A 2 S0k img
FAREN R A A A, DL R840 A RE 48 b R A
At AT 2 F AN A S BT, 45 R R e R T A R
FVAE S 2 0 IS5 4 48 b5 (LVDD (LVIDS) ¥ 7t 57 5%
i) Al 3% (P<0.05) , e R T A7 32 78 52 el R 1 4 18 A
(AR 1] 15 2R 504 W8 et R 18 AR B KT
SRS ) — 2B TR S ATS e IAT BRI XoF o0 T 45 4 7
SR, FRATTIE K AR I R AR 0 JIE A5 A
(LVDD .LVIDS \DAR .IVSTD) 5 Wi i 1E #H 3¢ (P<
0.05) , 3 5 WL A1 SCHR i T8 1OTE F B A0 JIE 45 4
Wi A 3 S M AR AR B R — B i R T W TR
Xif O E 25 ¥4 (LVDD LVIDS) 4 5% i J 61 AH 56 (5
DR T A B s v A 1] U9 R 503 O B fi ), B A SOk
B A BEAE SCHkHREPIALS B3 v JoRE IR — 4R
MM 2 A RN 13.6% , 58 AR 0™ B T2 AH 56 3%
ATTBEAT 17 25 TS e Xk O JUE XL 308 20 7 2 5 Wl AN BH &8 174
TR AT, T AT ALS B h AR —
I I T A R AT HE— PR, FRATTIN A M A
SEEIR T R AR, Ml B R S R R AR M s 2 ARk
AR TR S AR P O R R O R 43 25 4
KEZR,



of A A A 2% R 2016 AR5 26 B85 8 M1 Chinese Journal of Spine and Spinal Cord ,2016,V0l.26,No.8 727

RI LDHEEMDEBERSEFR EREAMEAREANSELEDESHT

Table 3 Multiple linear regression analysis for age,coronal angle and sagittal angle on cardiac structure and

function
By
25 Bt Independent variable GIEES " b PRI R K
Dependent VEI (Age) Regression Standard error Standard partial t P
variable 2 AR T £ (Cobb angle) coefficient regression coefficient
3 AR A (Thoracic kyphosis angle)

1 0.018 0.007 0.139 2.702 0.007
LVDD 2 -0.003 0.001 -0.150 -2.922 0.004
3 0.031 0.016 0.099 1.924 0.055
1 0.014 0.005 0.146 2.828 0.005
LVIDS 2 -0.003 0.001 -0.162 -3.135 0.002
3 0.017 0.012 0.072 1.395 0.164
1 0.007 0.002 217 4.234 0.000
IVSTD 2 0.000 0.000 0.052 1.017 0.310
3 0.006 0.004 0.069 1.356 0.176
1 0.025 0.005 0.272 5.356 0.000
DAR 2 -0.001 0.001 -0.033 -0.641 0.522
3 0.009 0.012 0.039 0.772 0.441
1 0.001 0.007 0.007 0.129 0.898
LVPWD 2 0.000 0.001 0.010 0.190 0.850
3 0.018 0.017 0.057 1.080 0.281
1 0.007 0.007 0.047 0.899 0.369
LAD 2 0.001 0.001 0.045 0.849 0.397
3 0.030 0.019 0.084 1.597 0.111
1 -0.070 0.079 -0.047 -0.888 0.375
DAP 2 0.012 0.013 0.049 0.921 0.358
3 0.177 0.195 0.048 0.908 0.364
1 2.95E-005 0.003 0.000 0.009 0.993
EF 2 0.001 0.001 0.055 1.042 0.298
3 0.007 0.008 0.044 0.845 0.399
1 —-0.006 0.004 -0.078 -1.482 0.139
E 2 0.000 0.001 -0.024 -0.464 0.643
3 0.009 0.009 0.048 0.923 0.357
1 -0.002 0.002 -0.040 -0.751 0.453
A 2 0.000 0.000 0.052 0.997 0.319
3 0.005 0.006 0.044 0.834 0.405
1 0.004 0.010 0.020 0.385 0.700
E/A 2 -0.003 0.002 -0.085 -1.613 0.108
3 0.006 0.024 0.013 0.241 0.810
1 —-0.004 0.003 -0.069 -1.315 0.189
AV 2 -0.001 0.001 -0.095 -1.805 0.072
3 0.001 0.008 0.005 0.087 0.931
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