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ABSTRACT Objective: To establish individualized virtual interventional system for tachyarrhythmia to evaluate its location the sur-
gical target and analyze its clinical application value. Methods: A total of 120 patients with premature ventricular beats and atrioventricu-
lar reentrant tachycardia (including 40 cases of premature ventricular beats and 80 cases of atrioventricular reentrant tachycardia) under-
went radiofrequency ablation in our hospital from January 2011 to January 2013, with an average age of 40.6+ 9.7 years. New digital
motor was used to record 18 conductor surface electrocardiogram (ECG), digital esophageal pacing map, raw data of cardiac CT imaging
and surgical targets. All collected ECG and CT data were processed by computer aided diagnosis (CAD) of multi-pattern sequence recog-
nition system, and then the processed data were analyzed. Two cardiologists analyzed and positioned the ECG artificially without inform-
ing the clinical data and the final target location results of radiofrequency ablation. They diagnosed the ECG according to the diagnostic
and positioning criteria of premature ventricular beats and atrioventricular bypass. Then two physicians diagnosed the treated ECG and
got the diagnostic results again. The gold standard was the successful target positioning diagnosis during the operation. The specificity,
sensitivity, positive predictive value and negative predictive value of this method were obtained to evaluate the clinical value of individu-
alized virtual interventional system for tachyarrhythmia. Results: The diagnostic accuracy of ECG+CAD group was higher than that of
ECG group alone, the area under ROC curve (Az) = 0.742, 95% confidence interval [0.652-0.832]; ECG+CAD group: Az = 0.934, 95%
confidence interval [0.882-0.985]; ECG+CAD group: accuracy 0.908; sensitivity: 0.913; specificity: 0.905; positive predictive value:
0.818; negative predictive value: 0.934, significantly higher than that of ECG group alone. Conclusions: Compared with body surface
electrocardiogram alone, virtual interventional surgery system significantly improves the accuracy of target location and diagnosis of

tachyarrhythmia, it has higher clinical application value.
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Table 1 Patients' characteristics
Variables n=120
Age (year) 40.6x 9.7
Coronary heart disease (Yes/No) 12/108
Hypertension (Yes/No) 26/94
BNP(2 100/<100 ng/L) 3/117
Operative reasons
Ventricular premature beat 40(33%)
Atrioventricular reentrant
80(67%)

tachycardia

1.3 FitZE03 4

ORISR ARifE2e 3R, THEBORILL A 0 R 0K,
P LBCR IR J7 K g . ROC £ AR SR HGH S LA Bl i (o
FOHERRE o IR R D)8 R s B2 W b, 7 35
FHBE RSB RUEE e | BE R B S BA A T, LA
P<0.05 R A G A

2 &R

2.1 ECG # ECG+CAD 2 g B i CERR AN RIS 18R
SH

AT L4 ECG 41 H1 ECG+HCAD 41RRsHat: usdE 445
P | FEPE T (E A B PE BOME, W36 3. ECG 41: fEWIIE 0.783;
B £ 0.786 5 5 £ 0.769 5 BH: T - 0.638 5 B TN -
0.903, ECG+CAD 41 : #E% & 0.908; Bk :0.905 ; ¢ 544
0.923 ; FH: 7000 - 0.818 5 B M TN : 0.934, #£3X T8 4%
o, W CAD J&, REU0RE . % SR PH 1 0 B e 2 T
(ECG+CAD % vs ECG 4, ¥5 P<0.05), T Uk | 9912 Tt il 4y
T B (ECG+CAD 4 vs ECG 4, ] P>0.05),

2.2 ECG #1 ECG+CAD 28y ROC ik tb %

AT — 2 B T R RO BB E M 2 W 4L (ECG)FI ECG
44 CAD EALIZWiZH(ECG+CAD)RY ROC 2k , 45 R ULIET 1,
7% 2, ECG+CAD 41 riz Wik B W &5 T 5k ECG 4, ECG
2l ROC 2R T HFL(Az) R 0.742,95% A1 {5 X [i1] [0.652-0.832] ;
ECG+CAD 4 ROC [ifi4; T (Az) K7 0.934,95%1] {3 X [b]
[0.882-0.985], LA 25548 ECGHCAD 2 IWis R 81 .

3 g

HHT, A1 ECBSEE O S 28 AR T AN S T O IR 0 3%
AN O HERH BT AT AR R 5 AT R P i A T
A NBEAEFNT R AU, 22 i LA B R AR, 57 i
SUHERG E AL IAR S , TH AR SR S S B TR
BT R TFARB ], FARIRIE R A G . PrE4s



- 2118 -

DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.11 JUN.2019

% 3 ECG 1 ECG+CAD 2 Wiy ARt B R 3 1 L PRI TRNE FOBR M T B L 3%
Table 3 Comparison of the accuracy, sensitivity, specificity, PPV and NPV between two groups

Positive predictive Negative predictive

Accuracy Sensitivity Specificity
value value
ECG 0.783(94/120) 0.786(33/42) 0.769(60/78) 0.638(37/58) 0.903(56/62)
ECG+CAD 0.908(109/120)* 0.905(38/42) 0.923(72/78)* 0.818(36/44)* 0.934(71/76)

Note: Accuracy=(TP+TN)/(TP+TN+FP+FN); sensitivity=TP/(TP+FN); specificity= TN/(TN+FP); positive predictive value (PPV) = TP/(TP+FP); negative
predictive value (NPV)=TN/(TN+FN). FN, false negatives; FP, false positives; TN, true negatives; and TP, true positives. *compared to TVS, P<0.05.

R 2 FWAILETR ROC #Z 517

Table 2 Az of radiologists' diagnoses in two groups

Az P value Standard error 95% CI
ECG 0.742 <0.001 0.046 0.652-0.832
ECG+CAD 0.934 <0.001 0.026 0.882-0.985

Note: ECG: Diagnosis with ECG alone, ECG+CAD: Diagnosis with ECG assisted with CAD; CI: Confidence interval.

1 ECG, ECG+CAD #j ROC i &k 247
Fig.1 Receiver operating characteristic curves for radiologists using ECG

alone, and ECG assisted with CAD
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