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A study on improvement of misdiagnosis rate in aortic
regurgitation disease by physically correcting EF in 2D echo
cardiography
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Abstract This study is aimed at decreasing wrong diagnosis with corrected EF(Ejection Fraction) of 2D echo
cardiography by analysing the physical time-resolution difference between Cine MRI and 2D echo
cardiography and applying the corrected EF in 2D echocardiography. From February 2010 to December 2011,
among the 110 patients who had undergone both 2D echo cardiography and cine MRI only 37 patient were
selected suffering aortic valve regurgitation. ED,ES and SV were measured and EF was calculated in each
system while normal ranges of Cine MRI and 2D echocardiography were compared to evauate misdiagnosis
rate. The correlation of physical time resolution between 2D echocardiography and MRI was evaluated and
the differences were corrected with linear regression coefficient which is derived from linear regression
analysis. Blandt-Altman plot was used to evaluate the reliability of corrected 2D echo cardiography EF and
compare the error among measured values. The values were compared with MRI normal range and
misdiagnosis rate was measured again. As a result, misdiagnosis rates of physical time resolution were
measured to be 32.4%(12people) before the correction of EF and 18.9%(7people) after the correction. Also,
EF confirmed in Blandt-Altman plot were almost the same with MRI EF. In conclusion, when diagnosing
aortic regurgitation disease, simply using 2D echocardiography can easily raise the misdiagnosis rates,
therefore considering the MRI machine's physical merits, correcting the time resolution difference is important
by calculating time resolution wrong diagnosis would decrease and it is considered to be useful in clinical
circumstances
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[Table 1] Characteristics of the individuals studied
stratifiedby gender

JLE Male Female
N 24 13
Age 56.2511.35 53.08+15.48
Weight(kg) 63.13£12.24 60.69+8.52
Height(cm) 164.54+5.27 154.54+5.46
BSA(m’) 1.69+0.16 1.58+0.12

BSA : body surface area

=] Philips CX 50 system} 2% 90frame
2 QL 15MHz WEIE o8 ele] B ARtk
H4lale] olgtvlel

axis®} apical 4camber, long axis, 2chamber FGArS

Ak oI 4 vl o1 el aigel AL S}

Auste] §Ae A

4=Z7]o|4] parasternal long axis,

modified Simpson’s
= o]83lo] o]dr|d W (end diastolic area,
EDA), +%7]% HZ](end systolic area, ESA), 43| 44}
% W& (stroke area, SA)E SATIATHLH 1).
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[Fig. 1] Modified Simpson’ method
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A A} o) 7. G A7 | W (gradient-recalled echo cine sequence)

o, JAHS= TR/TE : 38.85/1.1ms, thickness : 8mm,
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phase : 352 3}o] AA HAAE 23] L2 sliceZ
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[Table 2] Normal value range of echocardiography

[32] 2] Argus software (cine MRI2Q] A4 7]5H7h
[Fig. 2] Argus software (cine MRI LV function
measurement)

M

e Male Female
EDV(ml) 56~104 67~155
ESV(ml) 19~49 22~58

SV(ml) 37~55 45~97
EF(%) 53~76 58~76

[E 3] cine MRI®] AAEAH
[Table 3] Normal value range of cine MRI

e Male Female
EDV(ml) 77~195 77~195
ESV(ml) 19~72 19~72

SV(ml) 51~133 51~133
EF(%) 56~78 56~78
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[Table 4] Misdiagnosis rate of physical time resolution
before correction

2D
= Echocardiography Cine MRI
ax] 257 30
=94 127 7Y
L R& 32.4% 18.9%

3.2 O|HMAI X 21}Q} cine MRIS| ESHX|

o217 | AA8-A .0 o|HA A ZLH7} 145.92+76.64m,
cine MRIZ} 221.62+103.03ml $11(p<0.05), =72 =}
AlAl 8 7o o|HAJAl ZLul7} 87.32+63.05ml, cine MRI
7} 138.81488.64ml GtHp<0.05). 0] ZHZEL upgto
2 3 e oA ESTE 58.59£20.97ml,
cine MRI7} 82.84+35.10ml ©|¢] 1 (p<0.05), Z|F Hl=
A= 2V7F 44.78+14.54ml9} 41.13+£17.04ml THp<0.05)
(& 5).
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[Table 5] Comparison between 2D echo and cine MRI

2]? Cine MRI

T E°‘;j;§;§f§§f“y (mean+SD)
EDV 145.92+76.64ml 221.62+103.03ml
ESV 87.32463.05ml 138.81+88.64ml
SV 58.59+20.97ml 82.84+35.10ml
EF 44.78+14.54ml 41.13£17.04ml
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[Fig. 3] Scatter diagram of echo cardiography and cine
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[Table 6] misdiagnosis rate of physical time resolution
after correction
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