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Evaluation of right ventricular function in idiopathic scoliosis patients by two —dimensional speckle
tracking imaging/LLI Shujuan, YANG Junlin, LI Yunquan, et al/Chinese Journal of Spine and Spinal
Cord, 2012, 22(3): 218~223

[Abstract] Objectives: To evaluate the right ventricular function in patients with idiopathic scoliosis using
two—dimensional speckle tracking imaging(STI). Methods: 41 idiopathic scoliosis patients admitted in our hos-
pital from July 2009 to December 2010 and 30 healthy subjects with age matched and normal heart(control
group) were enrolled in this series. According to the Cobb's angle(range, 30°-125°), 41 patients were divided
into 3 groups: mild(<45°, n=5), moderate(45°-80°, n=31) and severe(>80°, n=5) group. All of the patients and
healthy subjects were checked echocardiography using GE Vivid 7 echo machine.Firstly, the ejection fraction
of right ventricle (RVEF) was obtained by modified Simpson’s method. Then, the two-dimensional strain of
right ventricle multi-section systolic phase was measured by the STI. All of the parameters were compared a-
mong the 3 patient groups and the control group. Cases with tricuspid valve regurgitation(TVR) were chosen
in patient group and control group, then through TVR the pulmonary artery systolic pressure(PASP) was cal-

culated,  which was compared between the other two patient groups. The lung function parameters such as
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forced vital capacity(FVC) and forced expiratory volume in first second(FEV1) were also checked, and FVC%
and FEV1% were calculated either.And the correlation between the whole right ventricular strain and Cobb’s
Results: There was no statistical difference in

angle, strain and FVC% were analyzed by linear correlation.

RVEF between the patient group and control group (P>0.05). The two—dimensional strain of right ventricular
anterior wall apex, anterior septal apex, septal apex, mid posterior septum and base post—septum were lower
in severe scoliosis group than control group significantly(P<0.05), while there was no significant difference be-
tween mild or mid patient group and control group(P>0.05). And the strain of base posterior septum in severe
group were lower than in mild group(P<0.05), while no significant difference in moderate group(P>0.05). TVR
was positive in 25 patients and 18 healthy subjects, and there was no statistical difference in PASP between
the 2 groups(P>0.05). FVC% and FEV1% in severe group was lower than in mild group(P<0.05), while no
difference was noted between moderate and mild group, moderate and severe group(P>0.05). There was nega-
tive correlation between whole right ventricular strain and Cobb’s angle(r=-0.93, P<0.05), while the weak cor-
relation between stain and FVC% was noted(r=0.47, P<0.05). Conclusions: Two-dimensional STI can detect
the anomalies of right ventricular function in idiopathic scoliosis patients susceptibly, which is a valuable

method for evaluating the right ventricular function. Severe idiopathic scoliosis may disturb the motion of right

ventricular myocardium then weaken the right ventricular function.
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Figure 1 The whole right ventricular strain imaging of healthy subjects. Good curve sonsistency and "bull eye" imaging

Figure 2 The whole right ventricular strain imaging of scoliosis patients. Disordered curve and the blue area in "bull

eye" imaging is diseased region
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Table 1 Basic data of patients with IS and healthy

subjects
BN b EE ™ 2 - 4 X R 2
24 Moderate Sﬁ E_{m‘u?’ﬁ Control
Mild group group evere. group group
n 5 31 5 30
FIRCE) 114576 116516 120539 10.6:6.4
ge(years)
WEke) 304136 353662 364435 37.0£103
Weight
Cobb#fi (°)

Cobb's 35.4+5.6  59.4x11.6Y 100.6£18.4"% —

angle

TE (D55 MM 4L P<0.05, @5 B 41 He 8 P<0.05
Note: ®represents P<0.05 when compared with mild group, ©)

represents P<0.05 when compared with moderate group
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Table 2 General indexes of right ventricular
echocardiography and pulmonary function in different—

degree idiopathic scoliosis patients and healthy subjects

g TEERM TREMM AR
BEMSNAL oy 0231)  i(n=5)  (n230)
(n=5) Moder: S Control
Mild eroup oderate devere ontro
gr()up gr()up gr()up
RV(mm) 157425  174+34 178416  16.0+3.6
RVOT(mm) 207440 221426 260446  22.8+48
PA(mm)  193:75 19525  19.8+1.0  16.9+2.9
RVEF(%) 640446 617446 620420  62.0453
FVC% 83.0+7.1  768:128 6301487  —
FEVI% 745478  742:113 62741770  —

D5 R MY 4 A P<0.05

Note: (Drepresents P<0.05 when compared with mild group
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Table 3 Right ventricular multi-section strain in patient of different—degree scoliosis and healthy subjects

BRI (n=5)

Y 2 (n=31)

MM (n=5) X M4 (n=30)

Mild group Moderate group Severe group Control group
RV 8.0 R B ~18.3324.94 ~19.6125.22 ~16.2526.80" 21.3325.50
RV anterior wall apex
RVATEE 2 i B ~19.67+2.89 ~19.08+5.56 ~18.42+10.68 ~21.338.00
RV mid anterior wall
RV 8 L) Bt 221.66+2.52 ~20.08211.50 ~18.90+5.44 ~21.00+8.19
RV base anterior wall
D L2 2% B -23.00+6.44 —21.33+8.78 ~19.33210.007 27.67+4.60
Anterior septal apex
s T -31.33£4.93 -29.3318.15 27.00+11.80 ~31.38+8.20
1d anterior septum
o TR -32.67+8.08 -30.5849.58 -30.3324.16 -32.3129.00
ase anterior seplum
I 22 B ~19.33+7.02 ~18.67+4.51 ~13.75+8.357 ~19.546.90
Ventricular septal apex
TR B _28.67+1.15 26.67+8.39 -23.75+11.21 -29.54+7.80
Mid ventricular septum
B I L 30674577 30332351 ~27.00£12.07 32.10+8.12
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o Tl L 2R B ~18.33+4.93 ~17.08+6.43 ~17.92+7.24 ~21.335.50
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1d posterior septum
5 T B B -19.75+7.57 ~15.00+17.78 -5.67+21.3072 -25.3829.80
ase posterior septum
RV 80002 B ~18.40+8.14 ~17.67+7.23 ~17.69+6.70 ~23.001.00
RV posterior wall apex
RV B2 il Be ~19.3328.14 -20.17+7.86 ~19.08+3.68 ~19.3324.90
RV mid posterior wall
RV B LI Bt 220.3346.43 ~19.92+7.69 ~15.33+6.81 ~19.80+3.66
RV base posterior wall
RVEE.L B ~18.00+1.00 ~15.00£11.79 ~13.1744.23 ~17.23+5.60
RV lateral wall apex
RV A B ]
S T ~18.330.58 ~16.58+2.19 ~13.67£7.77 ~18.314.10
RV 5 I I B ~19.33£1.53 ~19.23+4.40 15334551 20.00+3.64

RV base lateral wall

TRV, 470 % ;D5 % I 20 A P<0.05, )45 5% B I ™ 20 e ¢ P<0.05

Note: RV is right ventricle, (Drepresents P<0.05 when compared with control group, @represents P<0.05 when compared with mild group
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Figure 3 Correlation between the whole right ventricular strain and Cobb angle (r=—0.93,P=0.00) Figure 4 Correla-
tion between the whole right ventricular strain and FVC%(r=0.47,P=0.02)
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