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Evaluation of Cardiac Function Using Radioisotope
before and after Open Heart Surgery
— Detection of Preoperative Cardiac Shunt and Postoperative
Remnant Shunt by Nuclear Angiocardiography —
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In this investigation we undertook to evaluate the utility of radionuclide cardiac angiography in the
detection of cardiac shunts before and after surgical correction. Time-activity curves of ventricles and
lungs were evajuated after bolus intravenous injection of 99mTc-human serum albumin in 512 preopera-
tive patients and 551 post-operative patients.

Omiting 31 cases of technical failure due to poor bolus, we detected shunts in 459 cases of 481
preoperative evaluations, so the detectability was 95.4%. The cases which couldn’t be detected by thi-
method had small amount of shunt. Also the degree of shunt detected by radioisotope methods were
well correlated with oxymetry method. {r=0.89, p<0.01)

in postoperative evaluations, 18 out of 411 patients with [eft to right shunt and 10 out of 140 right
to left shunt were found to have remnant shunts with radionuclide cardiac angiography. Of the 28
cases with failed operation, 2 were confirmed in reoperatin, 2 by cardiac catheterization, 2 by two —
dimensional echocardiography. All except one .f these patients had membraneous ventricular septal
defects and those with left to right shunts had moderate to severe pulmonary hypertension and shunt
amount. Also those had larger septal defects than control group.

We consider that radionuclide cardic angiography is a simple and noninvasive method which can
show the preoperative diagnosis and postoperative follow up of cardiac shunts.
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Table 1. Distribution of Patients.

Disease Number
Preoperation 512
Left to Right Shunt 372
VSD 198
ASD 93
PDA 54
Others 27
Right to Left Shunt 140
TOF 88
Eisenmenger Syndrome 11
Others 41
Postoperation 551
Left to Right Shunt 411
VSD 212
ASD 101
PDA T65
Others 33
Right to Left Shunt 140
TOF 117
Others 23
Total 1063

ol % 3724), £& shunt & TOF 884,
menger 53¢ 114, 7e} g3 414 5 3 1404
ol 2, FWikel = KA shunt 7} 411 9], X% shunt
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Table 2. Age and Sex Distribution.

Eisen -

Sex

Age (yr) Number Male Female

0~ 5§ 221 116 105

610 272 162 110
11 - 15 113 61 52
16 - 20 69 35 34
21 - 30 ) 111 54 57
31 - 40 9 2 7
41 ~ 7 3 4
Total 802 433 369
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Fig. 1.

Radionuclide injector.

Fig. 2. Radionuclide cardiac angiography and time-activity curves in the left to right shunt

(Top: RV, below: LV)

Fig. 3. Radionuclide cardiac angiography and time-activity curves in the right to left shunt.

(Top: RV, below: LV)
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Fig. 4. The relationships of Qp/Qs ratios between

heart scan and cardiac catheterization.
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Table 3. Detectability of Shunt.

RI Cardiac Angiography

Type Number
Shunt No Shunt Inadequate
Left to Right Shunt 372 327 19 26
Right to Left Shunt 140 132 3 5
Total 512 459 22 31
(95.4%) (45%)
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postoperation

Fig. 5. Case of the corrected left to right shunt after
operation.
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Fig. 7. Case of the residual left to right shunt after
operation.
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Fig. 6. Case of the corrected right to left shunt after
operation. 3
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Table 4. Follow Up of Shunt Operation.
RI Cardiac Angiograph
Type Operation Number glograpny
Correct Residual Shunt
Left to Right Shunt ' 411 393 18
Right to Left Shunt 140 130 10
Total 551 523 28

(5.1%)

- 198 —



Table 5. Cases with residual shunt by radionuclide cardiac angiography.

Preoperation cath. data Op. finding
Name Age Sex Disease Confirm
P?lmn;;g;)t Rp/Rs Qp/Qs VSD type Size(cm) op. method
1LimYB. 1 M VSD 58/20 0.2 2.45 11 0.8x0.8 *p thrill
2AmmMC. 7 M VSD 80/54 036 2.06 11 3x3 P 2d Echo
3JungJE. 24 M VSD 55/14 1.5x1.0 recath.
4ChoN.A. 2 F VSD 60/28 026 26 Il 1.5x1.5 p murmur
SJunSH. 4 M VSD 96/44 035 1.83 11 1.5x1.2 P
6 LeeSJ. 23 F VSD+PS 15 023 33 1§ 2x1.5 P
7KimSH 11 M VSD+AR 40/20 09 2.3 I 1.5x1.5 **S reop.
8§ NamO.H. 5 F VSD+ASD 82/42 026 3.5 I P reop.
9MoonHIJ. 3 F VSD+PDA+COA 96/60 1.1 0.8 11 0.8x0.8 P
10 Yoo S.Y. 12 F VSD+ASD 90/40 0.2 4.2 I 2.5x2.5 P recath.
11 Jang EER. 23 F VSD+ASD 40/13 - 5.1 914 2.5x2.5 P - thrill
12 KimS.J. 1 F VSD+MR 80/40 0.68 1.3 J$4 1.0x1.0 P heart failure
murmur
13 KwonW.H.2 F VSD+PDA+MR 61/30 0.19 25 I 2.5x2.5 2D Echo
14 KimJH. 9 F VSD+PS 52/20 (1.2x1.2) P cardiomegaly
15 Song JH. 22 M ASD 32/10 2.2
l6Park JH 8 M VSD
17 Lee Y.J. 14 F VSD+MR 44/22 2.87 1I 1.2x1 P murmur
18 Jung B.S. 9m M VSD 52/12 11 0.8x0.8 P heart failure
19 LeeH). 3 M TOF 16 P thrill
20 YooDW. 14 M TOF 11 1.5x1.5 P heart failure
21 Hal.H: 5 M TOF 16/0 1 1.5x1.5 P thrill
22KimJH 8 M TOF 1L 1.5x1.5 P thrill
Z3Pak 0S. 6 F TOF thrill
24 PakTS. § M TOF I 1.5x1 P heart failure
25 Jung NM. 8 M TOF 20/12 1I 0.5x0.5 S thrill
26 JungW.S. 16 M TOF 20/12 1 2.5x2 P thrill
27 Baik Y.A. 22 F TOF 26/12 II 1.5x1.5 P thrill
28 LeelY. 4 F TOF 14/4 11 1x1 P heart failure
* P: patch operation ** S: sitch operation
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Table 6. Comparison between Cases of VSD with
Cases of Residual VSD After Operation.

Category VSD(%) 52%?;:‘)1
VSD type
1 27 9
Hi 58 73
110 13 18
v 1 0
VSD size (cm?/m? BSA)
1.0 > 61 23
1.0 - 2.0 9 36
> 2.0 30 41
Pulm. artery pressure (*Pp/Ps)
0.45 > 56 33
045 - 0.75 29 47
>0.78 i5 20
Shunt amount (**Qp/Qs)
1.4 > U i2
14 -20 44 12
2.0 -3.0 0 A
3.0 )2
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