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=Abstract=

A Study of Changes of Puimonary Artery Size
after Bidirectional Cavopulmonary Shunt

Hyun Keun Chee, M.D.*, Jeong Ryul Lee, M.D.™, Jung Yun Choi**
Yong Jin Kim, M.D.**, Kyung Phill Suh, M.D.*, Joon Ryang Rho, M.D.™

The bidirectional cavopulmonary shunt may be useful as an intermediate procedure before Fontan oper-
ation in high-risk patients, because it provides adequate relief of cyanosis and relief of ventricular volume
overload. But there are no established theory about the effects of bidirectional cavopulmonary shunt on
pulmonary arterial development. The purpose of this article is a study of changes of pulmonary artery size
after bidirectional cavopulmonary shunt.

Cardiac catheterization and angiography procedures were done on 19 patients who underwent
bidirectional cavopulmonary shunt from February 1992 to July 1994, their results were reviewed.
Preoperative cardiac catheterization and angiography procedures were performed at a mean interval of
3.8 +4.8(+SEM) months before surgery and following catheterization at a mean postoperative interval of
19.6+4.8 months. Pulmonary arterial size measurement were standardized for body surface area(Pulmon-
ary artery index), and for diameter of descending thoracic aorta(McGoon ratio). Patient’s age, body sur-
face area, pulmonary angioplasty, preoperative McGoon ratio and follow-up intervals were considered as
variables.

Before bidirectional cavopulmonary shunt, patient’s mean age, body surface area, arterial O: saturation,
diameter of right pulmonary artery, diameter of left pulmonary artery, pulmonary artery index, McGoon
ratio were 13.7+15.6 months, 0.40+0.12m2, 71.4+12.4%, 7.1+1.7mm, 6.2+1.7, 191.8+82.7 mm?/m?,
1.73+£0.49, respectively. After bidirectional cavopulmonary shunt, the values were changed to 39.9+16.2
months, 0.58+0.07 m2, 83.0+3.8%, 9.0+1.5mm, 7.7+2.0, 197.3+57.1 mm?/m?, 1.76+0.32, respect-
ively.
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With patients’ development (age, body surface area), diameters of pulmonary arteries were increased, but pulmonary

artery indices and McGoon ratios were not changed. And there were no effects of age, body surface area, amount of
increased O saturation, pulmonary angiography and follow-up duration on the increment of pulmonary ar-
tery size. But when the McGoon ratio was as low as 1.2, there were significant increase in postoperative
pulmonary artery sizes. There was a significant correlation between preoperative pulmonary artery index

(PAI) and McGoon ratio(MGR) ;
PAl = MGR X 118.0—-124

In conclusion, bidirectional cavopulmonary shunt provides adequate increment of arterial O: saturation
and does not increase the pulmonary artery size. Further investigation is mandatory to evaluate the effect
of pulsatile bidirectional cavopulmonary shunt on pulmonary artery growth.
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Table 1. Preoperative patients’ data

No Age(month) Sex BSA(m?) Het - 820:(%) (nfn?ll-;g) (Rr: nl‘?) (I;:n?) (mrfr,)‘;\/lmz) MGR
1# 13.7 m 0.46 431 71.5 7.2 6.0 149.5 1.9
2% 499 f 0.61 47.8 71.9 8.6 7.6 168.5 1.9
3 3.1 f 0.31 40.4 87.4 17 8.0 35 190.9 1.6
4% 252 m 0.53 56.0 66.2 6.8 5.9 120.8 1.1
5% 17.9 m 0.43 48.9 79.2 9.1 43 186.5 1.4
6 4.8 m 0.27 35.6 84.9 13 6.9 8.3 342.5 1.7
7 1.9 m 0.30 37.8 61.8 26 5.5 5.9 167.8 2.1
8 0.6 m 0.21 40.0 88.6 15 4.8 5.2 189.0 1.8
9% 3.2 f 0.29 42.1 59.5 6.5 6.1 213.3 1.8
10 1.0 m 0.24 40.1 72.6 5.7 5.0 185.2 1.6
i1 6.0 m 0.35 42.0 79.0 5.5 5.5 135.2 1.7
12 4.1 m 0.35 48.4 85.5 6.5 7.3 210.6 2.0
13* 2.6 m 0.53 429 63.8 24 8.3 10.0 252.4 2.2
14* 13.1 f 0.41 42.0 80.0 30 11.8 9.1 427.7 29
15 6.1 m 0.38 46.6 82.3 7.6 7.2 226.7 2.5
16 50.9 f 0.63 55.4 58.6 6.2 5.7 86.9 1.6
17 1.6 f 0.39 69.5 64.0 6.7 5.8 159.4 1.1
18# 344 m 0.50 54.4 52.1 8.8 5.2 162.9 1.1
19 10.6 f 0.35 20.7 46.9 4.4 3.5 68.7 0.9

BSA=body surface area ; Hct=hematocrit ; SaO2=arterial O2 saturation :

PAP=mean pulmonary artery pressure . RPA=diameter of right pulmonary artery .

LPA=diameter of left pulmonary artery, PAI=pulmonary artery index

MGR=McGoon ratio ; #=pulmonary artery angioplasty ; *= pulmonary artery banding

Table 2. Postoperative patients’ data
No Agel(month) Sex BSA{m?) Het  Sa0:(%) (mpxﬁlig) (lfn P;?) (I;:r:) (mrl;?/inz) MGR
1# 384 m 0.61 43.8 849 11.5 8.7 8.0 180.5 1.7
2 81.1 f 0.73 45.0 78.9 17 9.2 4.8 114.6 1.8
3 36.2 f 0.59 48.9 85.0 14 8.3 6.3 144.4 1.8
4* 48.8 m 0.70 45.2 84.7 7 12.4 5.3 205.9 1.6
5# 45.6 m 0.59 43.1 87.0 15 11.2 5.6 206.7 1.6
6 28.4 m 0.54 42.5 83.0 14 9.5 10.7 297.2 2.1
7 25.3 m 0.54 45.6 84.0 11 8.0 8.8 206.0 2.2
8 27.0 m 0.52 47.0 72.9 14 7.9 8.3 196.6 1.4
9# 422 f 0.67 54.0 87.5 13 8.7 9.2 188.0 2.1
10 31.5 m 0.55 37.9 83.0 22 7.7 7.9 174.8 1.6
11 20.1 m 0.48 44.7 85.3 10 8.4 7.6 208.6 2.5
12 28.8 m 0.56 46.9 78.0 19 8.5 10.5 256.2 1.6
13* 21.0 m 0.60 48.8 88.0 12 10.2 8.5 231.7 1.9
14* 304 f 0.54 61.2 79.0 14 9.6 7.9 223.3 1.6
15 26.9 m 0.55 47.0 86.0 11 8.3 7.9 187.2 2.0
16 65.8 f 0.69 479 82.0 10 8.6 6.4 130.2 1.5
17 24.6 f 0.49 46.7 84.0 10 8.0 5.8 157.6 1.4
18# 54.9 m 0.64 35.2 80.0 9.5 114 11.8 331.7 2.0
19 24.8 f 0.49 435 84.0 10 6.4 5.1 106.8 1.2

The same abbreviations are used as in Table 1.
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Fig.1. Comparison of preoperative and postoperative right
pulmonary artery size.
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Fig.2. Comparison of preoperative and postoperative left pul-
monary artery size.
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Table 3. Comparison of preoperative and postoperative
patients’ data

preoperative  postoperative

data data p value
Age (month) 13.7+15.6 39.9+16.2
BSA (m?) 0.40£0.12 0.58+0.07 0.002
Diameter of RPA(mm) 7.1+1.8 9.0+1.5 0.0001
Diameter of LPA(mm) 6.2+1.7 7.7+£2.0 0.0053
PAI(mm?/m?) 191.8+828 197.3x£57.1  0.7543
McGoon ratio 1.73£0.49 1.76+0.32 0.8095
Arterial O2 saturation 71.4+12.4 83.0+3.8 0.0018
Hematocrit 449+10.0 46.0x5.5 0.6779
PAP (mmHg)}n=6) 20.8+6.8
PAP (mmHg) (n=19) 128+3.6 0.0548

BSA=body surface area ; RPA=right pulmonary artery :

LPA=left pulmonary artery : PAP=pulmonary artery pressure ;
PAI=pulmonary artery index

2.0mm, ¥ 5% 4= 197.3+57.1 mm2/m?, McGoon ¥
€ 176203290k raF A #aellA A5 hH e 5
datglem A dFHgE 128+3.6mmHge|Hivt
(Table 3).

T2 - 29 hematocritell = 2% 2}o]7} glad ot
(p=0.6779), TH Y AL E3lx = o3 FIHE 24
t} (p=0.0018). &4 6o H &% 1940l thEt %A
- %9 HEH o= £ Alolrt it o) B
29 F7F Aol Bt A9yl Hag Ao Agdd
(p=0.0548).

- AN A7l FEA visl FEF f9
T F7HE R kS99 p=0.0001, F3E p=0.
0053)(Fig. 1, Fig. 2). 1&jv} o] & jEHe) xS0z ¥
& McGoon H|WHp=0.8095), A}e} A umyoz 1
A& o 72 w2l & o) =(p=0.7543) &4 -
F9] ol & UHAE + A slcHFig. 3, Fig. 4).
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PAI = MGR X 118.0~12.4
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Fig.3. Comparison of preoperative and postoperative pulmon-
ary artery index.
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