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Patent ductus arteriosus associated with cardiovascular anomalies and
severe pulmonary hypertension: Preoperative hemodynamic and

surgical observation in 51 patients.

Kyung Phill Suh, M.D.

During the years 1959 to 1974, 99 patients with patent ductus arteriosus were admitted to Seoul

National University Hospital. These includes 5 patients with additional cardiovascular anomalies

and 5 patients with severe pulmonary hypertension. All were operated upon except three who

refused operation.

In all instances, the diagnosis was made by history and physical, roentgenological and electroc-

ardiographic examinations. In addition, in 53 patients, special diagnostic procedures were carried

out either for diagnosis or for evaluation of pulmonary hypertension and associuted cardiovascular

anomalies.

Right cardiac catheterization was resorted to in 51 patients. In one of these patients catherization

was incorrectly interpreted (ventricular septal defect).
Retrograde aortogram was performed in two patients. In both cases the ductus itself was well

visualized on the x-ray films. An additional vascular anomaly,

namely the persistent left superior

vena cava, was confirmed by retrograde angiogram in one of them.

In 5 cases the pulmonary arterial pressure was elevated well over 80 mmHg. In these instances,

the operative mortality was &0% (4 out of 5 patients).

The management of patent ductus arteriosus when associated with severe pulmonary hypertension
and/or other cardiac anomalies is controvercial,
Opinions differ as to how to close the ductus and to repair the cardiac anomalies as well as to

whether a one-staged or two-staged procedure should be resorted to.

The author is of the opinion

that each case must be evaluated individually before any specific surgical treatment is outlined.

The literature on the subject is reviewed in this paper.
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~19 20~24 25~29 20~34
Age in years
Table 1. Age and Sex Distribution
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Table 1. Clinical and operative findings

; 5 g
Chart No,|AgelSex %ﬁiﬁ?{‘é}"ﬁ'géj Operative
‘ Y |mia

1 13952| 6/ F [24mm Hg.| # | multiple ligation

2 9258 8 F [30mm Hg.! # ”

3 41381 14 F (44mm Hg.| 7 ”

4 53326 4 M 40mm Hg | # Vi

5 60025 9 M {30mm Hg.| # ”

6 67956 10| F |52mm Hg.| 7# "

6 69717 4] F [19mm Hg.| # | Transection of
the duct

8 77590 3 F 45mm Hg.| ¢ | Multiple ligation

9 687004 14/ F 110mmHg.| + 7

10 191633 7| M 40 7 — y

1 131839 8§ M v "

12 149952 22| M 47 7 + ”

13 194810, 26| M + 7

14 974819 17 F 55 # — »

15 1709688 121 F 170 7 7 | Transection of

16 184782, 5 F [55 7 v "

17 34647 4 F 180 + 7

18 123415 21 M 42 # — "

19 199258 12 F 132 « 4 M%I;;;;lseetlllgﬁt:%n

20 199143 3 M 22 " the

21 344858 14 M 50 7| Multiple ligation

22 354739 14| M 48 7 v ”

23 225527 10{ F (50 7 # | Transection of
the duct

24 300984 3 F 60 7 ” ”

25 335743 4 M 190 7 ”

26 278184 7| F (110 # ” "

27 2701600 3 F [0 7 y ”

28 231985 13 F B0 7 # | multiple ligation

29 64-64121 2 M " v

30 218289 6 T 42 # 7 »

31 326249, 8 M |95 7 ” "

32 701357 25| & 30/10 # V] »

33 720685 14| @ (25/18 # | ¥ "

34 705248 15/ 2 118/10 # ” "




35 733260, 8 @ 40/22 7 | 4 | e
36 659764 13 % :16/14 vl p

37 26 5186 » | v v

38 742459 41 @ | v ”

39 748668 9 P 18/2 1 - p

0 @y 85 w5 0 | ’

41 511123 11?i S 8/50 # | #  Partial Bypass
42 901357! 26“ S 30/10 » | 7 } Multiple ligation
43 785057 sj Q 1512/7 . ] p

44 629473 5‘ ? "50/20 N v

45 766478 ul e ‘20/8 no | | ”

46 769634 16/ 9 \33/0 v | i p

47 63944 5 7 24/16 7 | 7 v

48 79062311/2 P 50/25 1 | 7 | y

49 848078 15) Q us6 4 |7 p
50 632114 190 @ 23/14 # | 7 y
@ 32/ 1 |7 7
& 24712 7 7| 3 direct suture

;i direct suture

54 821184, 8 & %25/ 10 # | 7 | i direet suture
| ) |

% Total cardiopulmonary Bypass
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Table 3. Right Heart Catheterizatioa Data

Pressure(mmHg. ) Oxygen content(Vol. %)
No. |Age{Sex - - —
PA[RV]RA“VC{SVC PA RV‘RA{IVC}SVC‘ F A

1| 9 F| 2412 24/0 5/0 1.1 119 125
2 | 8 F| 3010 330 93 13.6) 10.8 9.55 1173
3| 14 F| 44/20 44/0  6/0 13.94 11.06) 11.96 10.96 11.38
4| 4 M| 40/30 44/0 8/ 13.2, 122 7.53 12.28 8.9
5| 9 M| 30/6 30/4 12/1.5 11.49| 9.89 10.54 10.49  9.27
6 | 10 F 52 52/0  5/0 817 11.93 10.33  5.26 13.83
7 | 4 F| 1915 19/2  4/0 11.82 10.95 1021 11.08 10.83
8 | 3 F 4510 45/ 110 15.86 1278 12.18 13 04 13.77
9 | 14 F| 110/65 100/0  25/0 1.33 1100 7.0 5.30 5.7
10 7i M| 40/l 400 8/2.0  2/0 12.22 9.8 9.99 110 12T
11 8 M | Regrograde aoftography
12 | 22 M| 4 /27‘ 60 /12{ 10/5 9/4 12.84 9.85 9.60 10.10,
13 26 M Retrograde aortography
1; A1 F | ppiesl 5720 17/22 16/12) 15/10 7.9 5.33 1 4.17)  3.46) 8.42

12 F | oo eoss| 96 105 15.44 9.5 10.88 1134 | 15.79
1‘75 i i s5/35 550  6/0 4.9 9.0 7.6 81 23.2

so/s0|  80/0 &/ 17.35, 1192 9.7%6 9.76 (A0

B 2M) e 3616 69 1.7 702 7.8 774 83 15
19 12| F 32/20 32/0 6/0 10.99 9. 68 9.2 10. 0| 10.6.  12.53
21 3 M g 30 50 9.80, 6.93 5.26 12.8
2l | 14 M| el 500 6/0 13.8 1125 11.05 111 10.16 (AO)
22| 1M ggng 492 6/ 0.9 59 53 4.4 114
B 10 F | 5o s0/00 100 4.0 13.84 7.7 18.01
241 3 F | gous 60/0) 672 8.9 7.3 69 67 72 9.6
B | 4M| gl o50 80 123 9.3 814 86 &8 142
2| TF | poms 100 99 104 7.2, 58 7.3 509 8.88
27 3 F | 50 500, 470 92% 679 69%  T3%|  66%
28 | 13 F| g5 5000 10/0 8.3 515 5.38 9.95
29 | 2M |
30 | 6 F | 4900 42/0] 15/7 10.19  6.16 711 1
31 8 M| g5/55 100/0 6/2 13.1  10.2 10.4] 10.3 9.2 13.6
2 B8 g0 a5/ 40 156 129 128 16.1 16.5
331 4 2 9519 250 50 5/0 13.37 11.86 9.4 14.15 1L79
3115 21 1910 24/2 12.3  9.92 10.89 |
B 82| yome 42/—4 81%  74%| 70.5%| 69.5% 72.4% 81.0%
36 | 13 Q| 1614 22/--2 1.8 123 10.4 10.6 1.3 118
37 | 260 & 18/ 20/—6 85.7%| 84.5%| 84.3%| 84%| 77.8% 85.3%
B 49 50|  50/6 97 1%| 61.2%| 58.4% 62.8% - 97.1%
3 99 1872 30/00 93 83.6%| 76.1%| 76.8%  79.4% 77.1% 93.1%
40 |\ 838 g5 60/—10 14/0 8 7. 127 106 1.3 119 95 156
40 | 11 5| g550 85/—5 10/0 89.6%| 66.2%| 69.2% 65.0%| 72.0% 94.8%
42 | 26/ 3| 30/10 40/—4 4 15.6 128 13.1 1.7 1.6  16.5
431 8% 12/7(  22/0,  6/0 6 6| 92% 768% 758% 81.6% 704%| 95.4%
44 5 ¢ | 50/200 60/0 12 12.4i 10 9.7 8.1 8.3 4.4
6 119 2008 344 93.0% 85.3%



46 16/ ¢ 38/0] 40/—2 121 4/0 4/0, 89. 1%" 73.8%| 72.2%| 81.2%| 77.8%! 96.9%
47 5 @ 24/16‘ 38/2 ‘ 6/0§ 12.3 8.54 8.53 9.31 7.69 14.77
8 11/2 2| 50/25 40/ 3 01.0%  63%| 57.2% 53.2% 60.8%
49 15 € 45/16‘ 45/—6 14/6‘ 8 10{ 91. 4%[ 75.8%| 77.2%| 86.3%| 76.3%
50 19 ¢ 23/14“ 32/2 2§ 2 2 12. 9‘ 11.52] 11.52 10.32] 10.32 14. 89
51 7 @ 32/14 38/7 6/01I 82, Z%i 62.0%| 59.2%| 68.2%i 62.8%
52 5 & 24/12 40/6 4 88.7%\ 89.8%| 81.2%| 81.2% 84.9%‘ 75.4%
53 1 3 18/8 122/8 10/2‘ 75.8%| 73.2%| 71.8%| 75.6% 71.6% 95.9%
54 83 25/10j 80/0 7. 5/0[‘ 8. 5‘ 7.6 7.4 71. 2%‘ 68.6%| 93.5%
PA=i®k RV=F(.L% RA=FHLE IVC=TZHIK FA=KBIE SVC=_L%iHIk
AO=KBIIk %=Saturation
Table 4. Age and Pulmonary Artery Pressure
< VPulmOnaIry Artery ‘Pressure(mm  Hg)| 7N O;ai ra I;!;;;Mﬁdﬂi’uir:rioiﬁify Moderate Pulm-]Advanced 7Pulrr;xo:
. (25~30) hypertension |onary hyperten-jnary hypertension
o Age. s e L (B1~60) | nsio(51~80) | (over 81)
1~5 4 f 7 3 1
6~10 7 1 5 2
11~15 5 6 1 2
16~20 1 1 1 ‘ 0
21~25 1 ‘ 0 0 0
26~30 2 | 1 0 l 0
Total Number of Patients f 20 | 20 | 6 | 5
Table 5. PDA associated with Cardiovascular i 9@ Fallat VIROE-SE frifstae & wii BEECM4:B

Anomaly
No of Patients iNumber who

treated ’ died

ASD+H-PDA 1 1
VSD--PDA 1 0
PS+PDA 2 0
Persistent left SVC 1 | 0

+PDA }

Total 5 ‘ 1

ASD: Atrial Septal Defect
VSD: Ventricular Septal Defect
PS: Pulmonary stenosis, Valvular type.
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