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=Abstract=

Physiological Shunt Following Open Heart Surgery

Kyu Tae Kim, M.D.,* Kikl Rho Lee, M.D.,* Song Myung Kim, M.D.,*
Kwang Sook Lee, M.D.,* Jong Wock Chae, M.D.,* Sung Haing Lee, M.D., ACCP.*

As a major cause for pcstoperative hypoxia, the importance of increased physiological shun-
ting is increasingly emphasized.

This study is a review and analysis of postoperative physiological shunting following open
heart surgery with the aid of extiracorpereal circulation. Sixteen patients were selected from
among 2] patients who underwent elective open heart surgery at the Department of Thoracic
and Cardiovascular Surgery, Kyungpook Nutional University, School of Medicine, from Decem-
ber, 1975 to September, 1977.

The results were as follows:

1. The degree of postoperative physiological shunt was progressively increased from 18.89%
mean value one hour after surgery to 22.7% mean value, reaching a peak on the second posto-
perative days.

2. For up to one week, large physioclogical shunt(13%) was persisted in one patient.

3. Comparing long(more than 90 minutes) with short(less than 90 minutes) perfusion time
group using pump oxygenator, it was found that the physiclogical shunt increased about 3% in
the long as compared with the short perfusion time group.

4. The mean blood pressure was 70-80 mmHg without a remarkable causal relationship bet-
ween physiological shunt and mean blood pressure.

5. On elevated PaO, (7200 torr), the physiological shunt was decreased less than 209% of car-
diac output, but on diminished Pa0,(102 torr) after two days, it was 22.79% of cardiac output.
From above results, a contrary causal relationship between PaO, and physiological shunt was
obtained.

€. Reviewing chest X-rays postperfusion, it was demonstrated that no remarkable causal rela-

tionship beween roentgen-ray evidence and physiological shunt could be obtained.
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Table 1. Clinical Materials and Total Perfusion

Time

(flse Age Sex Diagnosis Peiif;;lseion ﬁ?n(e:
1 20 M VSD 98 30
2 20 M VSD&C. SinusR. 112 37
3 12 M VSD & MI 134 34
4 5 M VSD 209 56
5 17 M PS, PFO, PDA 157 32
6 29 M VSD&C. SinusR. 101 35
7 14 F ASD 74 16
8§ 1l M TOF 198 65
9 12 M TOF 180 85
10 10 M TOF(pink) 140 51
11 24 M VSD 117 42
12 5 M TOF 103 38
13 12 M VSD 54 17
4 10 M VSD 72 32
15 4 F Ml(cong.) 109 31
16 41 F MS & MI 105 32

Mean 15.4 122.69 39.56

ACC: aortic corss clamping

C. Sinus R.: coronary sinus rupture
VSD: ventricular septal defect

TOF: tetralogy of fallot

PFO: patent foramen ovale
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Table 2. Changes of Physiological Shunts of
the Cardiac Surgery Patients.

Parameters l lhr l ’?hr ‘ 3hr l E’

7hr lDayleayZ

Mean B.P. 78 790 72 82! 86! 74 €0
(mmHg) *200 4 16 9i 713 2
|
Pa0,(mmHg) 227, 427F. 6.259. 3252. 2191. 2'146. 7:102. 8
130. 7107. 6/107. 6/ 90.8134.9109. 1/ 82.6
|
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: I
pH 7.393.7. 41717. 44777. 450.7. 430.7. 444 7. 415
011 0.11; 0. 10| 012} 0.08; 0.09; 0.02
I
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8.1 1.0 3.2 1.3 2.4 50 2.2
A-aDO, 450. 2351, 7:385. 41420. 7 465. §503. 7581. 2
(mmHg)  [127.9145. 9124 0/129. 9146. 3[126. 3] 45.2
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4.2 3.6 3.4] 4.5 3.6 23 10
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Post- operative
Fig. 1. The relation of the magnitude of phy-
siological shunt to the perfusion time
in immediate postoperative periods.
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Fig. 2. The relationship between the physio-
logical shunt and mean arterial pre-
ssure in postoperative periods.
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Fig. 3. The relation of the physiological shu-
nts to the arterial PO in the post-
operative periods.
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Fig. 5. The relation of the physiological shu-~
nts to the arterial PO, and alveolar-
arterial O, difference.
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