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Effect of Pulmonary Arterial Size on Postoperative Right
Ventricular Pressure in Tetralogy of Fallot™

Yong Jin Kim, M.D.*

To predict the postoperative hemodynamic status of right ventricle preoperatively, a re-
trospective analysis was undertaken to determine the influence of pulmonary artery size on
postoperative right ventricular pressure in 32 consecutive patients with tetralogy of Fallot who
underwent total correction between July, 1987 to June, 1988 at the Department of Thoracic and
Cardiovascular Surgery, Seoul National University Hospital.

We have related the ratio of the postrepair peak systolic pressure in the right ventricle and the
systemic systolic arterial pressure(PRV/Ao) to the preoperative cineangiographic measurement
of pulmonary arterial tree, expressed as pulmonary artery index(PAI), the ratio of diameter of
the right pulmonary artery to diameter of ascending aorta(r.PA/A.Ao), the ratio of right and
left pulmonary artery to diameter of descending aorta(r.I.PA/D.Ao)

There was tendency that the postrepair PRV/Ao seems to be related to the preoperative
diameter of right and left pulmonary artery, but there were no statistically significant correla-
tion with PAI, r.PA/A.Ao, r.1.PA/D. Ao to the ratio of the postoperative peak systolic right
ventricular pressure and systemic systolic arterial pressure(PRV/Ao).

There was tendency to decrease the postoperative right ventricular pressure(PRV/Ao) about
11.2%(P < 0.025) within seveal hours than immediately after repair, but after then, there was no
change of right ventricular pressure(PRV/Ao) significantly.

There was good correlation of pressure change between the immediate and late postrepair
right ventricular pressure(48 hour), and the derived linear regression line was; y=0.68534+
0.1994(r=0.57294, P<0.001).

There was no operative death due to residual high right ventricular pressure(PRV/A0>0.75)
related to hypoplastic pulmonary arterial development, thus we expect, for symptomatic pa-
tients even infants, that complete repair can be attempted when the pulmonary artery inde-
x(PAI) is over 108mm?/BSA, r.PA/A.Ao is over 0.35, r.1.PA/D. Ao is over 1.36.
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Table 1. Case Summary(n=32)

Sex : Male : 22
Female : 10
Age : Mean : 28.56months(S.D.+19.95)
Range : 10~72 months
Weight : Mean: 10.94kg(S.D.+3.46)
Range : 5.7~19.3kg
Height : mean : 83.95 cm(S.D.£12.70)
67cm~112cm
Operation(Total correction)
With Transanular Patch: 21
Without Transanular Patch: 11(ID 1 to 11)

Range :
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Fig. 1.
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Correlation between Hemoglobin and PaOs,.
* Hb: Hemoglobin(g%)

Pa0,: Partial pressure of systemic arterial Ox(mmHg)
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Table 2. Clinical and Hemodynamic Data of Patients(n=32)

1D PaO, Hb PRO PR1 PR6 PR12 PR24 PR48 rPA/AAo PAI r.L.PA/D.Ao
1 21 147 050 042 044 040 043 041 0.60 357 2.16
2 55 150 038 022 029 028 023 025 0.70 347 2.86
3 72 136 080 062 074 062 065 062 0.39 219 2.27
4 42 167 058 050 039 037 041 036 0.91 311 2.61
5 44 144 060 037 033 038 041 041 0.57 212 2.34
6 33 157 051 066 068 065 069 065 0.78 374 1.99
7 31 143 092 056 046 051 043 042 0.50 255 1.66
8 30 193 050 038 045 032 035 040 0.46 176 1.80
9 23 222 033 058 047 054 063 056 0.64 186 2.24
10 43 162 046 051 070 067 063 057 0.05 378 2.29
11 65 142 049 029 033 028 028 034 0.62 162 1.97
12 25 146 026 031 030 027 026 032 0.02 195 1.80
13 38 159 020 021 022 020 023 026 0.54 187 2.00
14 42 152 050 039 051 050 060 055 0.83 546 1.89
15 53 154 041 025 041 022 043 036 0.68 456 2.25
16 33 169 040 036 023 024 027 039 0.58 319 1.63
17 30 180 070 043 060 061 061 061 0.38 108 1.43
18 41 154 038 039 044 042 045 040 0.70 575 2.32
19 30 240 046 024 026 041 025 024 0.80 183 2.29
20 35 202 032 038 028 040 028 029 0.57 380 1.97
21 30 136 077 058 046 045 054 046 0.44 261 1.64
22 45 216 033 028 036 038 060 045 0.65 169 1.83
23 32 139 040 033 028 030 043 046 0.71 275 2.11
24 44 1830 040 038 040 042 032 032 0.65 284 2.29
25 38 184 055 053 050 072 064 064 0.35 135 1.36
26 30 227 080 089 066 058 068 072 0.65 192 1.78
27 62 127 044 069 051 065 057 048 0.56 176 1.72
28 36 216 032 048 040 036 041 031 0.50 175 1.46
29 47 165 074 054 054 055 055 055 0.44 160 1.47
20 40 209 057 057 051 034 060 042 0.50 209 2.29
31 46 180 078 056 056 060 062 062 0.48 131 1.90
32 46 176 050 057 075 069 051 046 0.60 205 1.46

* PaO,: Partial Pressure of Systemic arterial O,(mmHg)

* Hb: Hemoglobin(g%)

* PR: Systolic right ventricular Pressure/Systolic Arterial Pressure.

* PAI: Pulmonary arterial index.(mm?/BSA).

* 1.PA/A Ao: Right Pulmonary artery/Ascending Aorta.

* r.L.PA/D.Ao: (Right+Left Pulmonary artery)/Descending Aorta.

PRO. 1,6,12,24,48: Systolic right ventricular pressure/Systolic arterial Pressure at immediate, one hour, 6hour, 12
hour, 24 hour, 48 hour after repair.
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Table 3. Means of Clinical and Hemodynamic Data in all Patients.

Variable N Mean Std Dev Sum Minimum Maximum
Hb 32 17.10625 3.04249 547.40000 12.7000 24.00000
PaO, 32 40.06250 11.89995 1282 21.00000 72.00000
PAI 32 256.18750 112.84658 8198 108.00000 575.00000
r.PA/A. Ao 32 0.62031 0.17159 19.85000 0.35000 1.05000
r.PA/D.Ao "7 32 1.97125 0.36415 63.08000 1.36000 2.86000
PRO 32 0.50938 0.17693 16.30000 0.20000 0.92000
PR1 32 0.45219 0.15587 14.47000 0.21000 0.89000
PR6 32 0.45188 0.14818 14.46000 0.22000 0.75000
PR12 32 0.44781 0.15142 14.33000 0.20000 0.72000
PR24 32 0.46844 0.14973 14.99000 0.23000 0.69000
PR48 32 0.44688 0.12963 14.30000 0.24000 0.72000
* Std.Dev: Standard deviation.
Table 4. Correlation of Each Clinical & Hemodynamic Data in all Patients.(n=32)
Hb PAI PaO, rPA/AAo 1lPA/DAo PRO PR1 PR48
Hb 1.00000 —0.30674 —0. 37484 —0.05698 —0.09621 —0.13890 0.08908  0.01150
0. 0000 0. 0877 0.0345 0. 7568 0. 6004 0. 4483 0. 6278 0. 9502
PAI —0.30674 1.00000 —0.02454 0.47935 0.42503 —0.22031 —0.16576 —0.12868
0. 0877 0. 0000 0. 8940 0. 0055 0.0153 0.2257 0. 3646 0.4828
Pa0, —0.37484 —0.02454  1.00000 —0.12308 0.21705 0.09854 —0.02147 0.00473
0.0345 0. 8940 0. 0000 0. 5022 0.2328 0.5916 0.9072 0.9795
r.PA/A Ao —0.05698 0.47935 —0.12308 1. 00000 0.47429 —0.41961 —0.22521 —0.20793
0. 7568 0. 0055 0.5022 0. 06000 0. 0061 0.0168 0. 2152 0. 2535
r.L.PA/D.Ao —0.09621 0.42503  0.21705 0.47429 1.00000 —0.22485 —0.30899 —0.34708
0. 6004 0.0153 0. 2328 0. 0061 0. 0000 0. 2160 0. 0853 0. 0516
PRO —0.13890 —0.22031 0.09854 —0.41961 —0.22485 1.00000 0.60375 0.57294
0. 4483 0. 2257 0. 5916 0.0168 0. 2160 0. 0000 0. 0003 0. 0006
PR1 0.08908 —0.16576 —0.02147 —0.22521 —0.30899 0.60375 1.00000 0.74100
0. 6278 0. 3646 0.9072 0. 2152 0. 0853 0. 0000 0. 0000 0. 0001
PR48 0.01150 —0.12868  0.00473 —0.20793 —0.34708 0.57294  0.74100  1.00000
0. 9502 0.4828 0. 9795 0. 2535 0.0516 0. 0006 0. 0001 0. 0000

Correlation Coefficients/Prob; R; under Ho: Rho=0/N=32

* Correlation Coefficient(r): upper part in each variable.
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447019 ¢},
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P-value. ; lower part in each variable.
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Table 5. Means of Clinical and Hemodynamic Data in Patients without Transanular Patch.

Variable N Mean - Std Dev Sum Minimum Maximum
Pa0. 11 41.72727 16.58367 459.00000 21.00000 72.00009
Hb 11 16.02727 2.59002 176.30000 13.60000 22.20000
PRO 11 0.55182 0.17273 6.07000 0.33000 0.92000
PR1 11 0.46455 0.14017 5.11000 0.22000 0.66000
PR48 11 0.45364 0.12730 4.99000 0.25000 0.65000
r.PA/A Ao 11 0.65636 0.19562 7.22000 0.39000 1.05000
PAI 11 270.63636 84.49884 2977 162.00000 378.00000
r..PA/D.Ao 11 2.19909 0.34469 24.19000 1.66000 2.86000

* Std Dev: Standard deviation.
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2 obs hidden,

0.5 0.6 0.7 0.8 0.9 1.0

RV/Ac Prl

Correlation between RV/Ao PRO and RV/Ao PR1

* RV/Ao PRO: Systolic right ventricular pressure/Sys-
tolic arterial Pressure at immediate
pump off.

* RV/Ao PR1: Systolic right ventricular pressure/Sys-
tolic arterial Pressure at Postoperative

1 hour.
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Table 6. Means of Clinical and Hemodynamic Data in Patients with Transanular Patch.

Variable N Mean Std Dev Sum Minimum Maximum
PaO, 21 39.19048 8.93535 823.00000 25.00000 62.00000
Hb 21 17.67143 3.16514 371.10000 12.70000 24.00000
PRO 21 0.48714 0.17914 10.23000 0.20000 0.80000
PR1 21 0.44571 0.16645 9.36000 0.21000 0.89000
PR48 : 21 0.44333 0.13380 9.31000 0.24000 0.72000
r.PA/A. Ao 21 0.60143 0.15941 12.63000 0.35000 1.02000
PAI 21 248.61905 126.46441 5221 108.00000 575.00000
r.L.PA/D.Ao 21 1.85190 0.32035 38.89000 1.36000 2.32000
* Std Dev: Standard deviation
RV/Ao0 PrO
1.00 1
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0.60 +
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0.40 4 ..
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0.30 +
0.25 4
0.20 .
0.15 1
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0.00 N I - —— —— e S r .
0.0 0. 0.2 0.3 04 05 06 07 08 0.9 1.0
1 obs hidden. Rv/ao0 Prdg

Fig. 3. Correlation between RV/Ao PRO and RV/Ao PR48
* RV/Ao PRO: Systolic right ventricular pressure/Sys-

tolic arterial

pressure at immediate

pump off.

* RV/Ao PR48: Systolic

right ventricular press-

ure/Systolic arterial pressure at
postoperative 48 hour.

PAL
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0.2 0.4 0.6 0.8 L.
3 obs hidden. RV/Ao Pr0

Fig. 4. Correlation between PAI and RV/Ao PRO

* RV/Ao PRO: Systolic right ventricular pressure/Sys-
tolic arterial pressure at immediate
pump off.

* PAL Pulmonary arterial index(mm?/BSA)

7t &% A4 ot W sl m|x| & AdAAl = o
# HFYA +(pulmonary artery index)®r}, &
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Fig. 5. Correlation between r. PA/A. Ay and RV/Ao PRO
*r. PA/AAo: Right pulmonary artery/Ascending
Aorta.
* RV/Ao PRO: Systolic right ventricular press-
ure/Systolic arterial pressure at im-
mediate pump off.
r.l.PA/D.A0
3.0
2.8
2.8 .
2.4
2.2
2.0 .
1.8
1.6
1.4
1.2
1.0
0.0 0.2 0.4 0.6 0.8 1.0
3 obs hidden. RV/Ao Pro
Fig. 6. Correlation between r..PA/D.Ao and RV/Ao PRO
*r.L.PA/D.Ao: (right pulmonary artery+left pulmonary
artery)/descending aorta.
* RV/Ao PRO: Systolic right ventricular pressure/sy-
stolic arterial pressure at immediate
pump off.
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Table 7. Means of Postoperative Left Atrial and Cen-
tral Venous Pressure

Variable N Minimum Maximum Mean Std Dev
CVP1 32 7.00 20.00 1194 3.16
CVP24 32 1000 1900 13.06 2.54
CVP48 32 9.00 2400 1322 3.23
LAP1 21 3.00 26,00 14.24 4.16
LAP24 21 5.00 26.00 14.00 4.48
LAP48 21 10.00 28.00 1510 4,53

* CVP: Central venous pressure(mmHg)
* LAP: Left atrial pressure(mmHg)
* Std. Dev: Standard deviation.
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