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Clinical Result of the Patent Ductus Arteriosus
in the Premature Infants

Oh Gon Kim, M.D.*, Suk Jae Lee, M.D.*, Jong Myeon Hong, M.D.*, Jang Soo Hong, M.D.*,
Yong Sun Jeon, M.D.*, Kong Soo Kim, M.D.**, Heon Seok Han, M.D.***

Background: This study is to suggest the optimal method as a treatment for the patent
ductus arteriosus in the premature infants. Material and method: Between April 1994 and
April 1997, 45 premature infants with evidence of a hemodynamically significant patent
ductus arteriosus associated with cardiopulmonary compromise underwent indomethacin
therapy, surgical treatment, or both. Thirty-nine infants received indomethacin and twelve
infants among them were surgically ligated because of indomethacin failure(5) or
complications(7). Six infants, who weighed less than 1,500 gm at birth, were referred for
primary surgical ligation because of contraindication to indomethacin therapy. Result: The
failure rate of indomethacin therapy was 43%(17/39) and the complications(13/39, 33%) to
the indomethacin were associated with a high morbidity and mortality. Among the infants
who underwent ligation, there were no failures and complications related to the operation.
This data suggests that in the premature neonate with a hemodynamically significant PDA,
(1) indomethacin therapy is associated with a high failure rate and significant complications,
(2) surgical duct closure is associated with minimal morbidity. Conclusion: Although the
results of this study cannot suggest the optimal management for PDA in premature infants,
primary surgical ligation may be considered. However, long-term studies will be needed to
confirm this later.

(Korean J Thorac Cardiovasc Surg 1999;32:16-21)
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Table 1. Clinical comparison of indomethacin therapy vs.
surgical treatment

Variable 2?'271)‘){' S(‘;:gllg?l T Signifiéance
Sex(M:F) 10:17 11:7
Gestational age(wk) 32.2%3.2 297124 NS(0.18)
Birth weight(gm) 1,721.2 £606.1 1,388.1 £359.2 p<0.05
<1,500gm 11 16
>1,500gm 14 4
Combine heart Ds. 6 11 p<0.05
RDS 11 12 NS(0.14)
PDA size(mm) 1574048 2115089  NS(0.06)
Total ventilator days 11.9118.1 234%+15.1 p<0.05
NICU Adm. days 25.8+t25.8 35.6£19.6 p<0.05
Death 5 9 p<0.05

RDS: Respiratory Distress Syndrome
PDA: Patent Ductus Arteriosus
NICU: Neonate Intensive Care Unit

Table 2. Clinical comparison between groups over 1,500gm
and under 1,500gm

<1,500gm  >1,500gm

Variable (0=25) (n=20) Significance
Sex(M:F) 12:13 9:11

Gestational age(wk) 292+24 34.1£1.6  p<0.05
Indo. Tx. failure 12 5 p<0.05
Combine heart Ds. 11 6 NS(0.07)
Indo. complication 10 3 p<0.05
RDS 16 7 p<0.05
PDA size(mm) 1.91£0.81 1.74+£0.62 NS(0.45)
Total ventilator days 23.6+17.8 7.1+712.8  p<0.05
NICU Adm. days 38.5+233 203*11.7 p<0.05
Death 11 3 p<0.05
RDS: Respiratory Distress Syndrome

PDA: Patent Ductus Arteriosus

NICU: Neonate Intensive Care Unit
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Table 3. Clinical comparison between survivors and non-
survivors

Survivors Nonsurvivors

Variable (n=31) (n==14) Significance
Sex(M:F) 14:17 77
Gestational age(wk) 31.7£32 30.613.1 NS(0.26)
Birth weight(gm) 1,6761896.1 1,390.7+423.5 p<0.05
<1,500gm 14 11
>1,500gm 17 3
Combine heart Ds. 7 10 p<0.05
Indo. complication 7 6 p<0.05
RDS 15 8 NS(0.58)
PDA size(mm) 1.66£0.62 2.21%0.92 NS(0.06)
Total ventilator days 7.29%£9.2 362+15.6 p<0.05
NICU Adm. days  25.8%19.7 40.7+20.7 p<0.05
Medical vs. surgical 22:9 59

Tx.

RDS: Respiratory Distress Syndrome
PDA: Patent Ductus Arteriosus
NICU: Neonate Intensive Care Unit
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Premature PDA(n=45)
<1,500gm(n=25) >1,500gm{n=20)
Indo.(n=19) No indo.(n=6) Indo.(n=20)
good(nZﬂ ! d\;v(nﬂl) goodés) Q\(nﬂ)
Surgery(n=8) Surgery{(n=6) Surgery(n=4)
good(n=5) death(n=3) goé(n=2) death(n=4) good(n=2) death(n=2)

PDA: Patent Ductus Arteriosus

Fig. 1. Diagram showing the clinical results according to the
birth weight.

WA= glden, eeF AE A4E S0%©/I18)E =
o ol o gl 1 o) Fge)

SHANEZL 1900 Gibsonol| 23l L2 B3
¥ 19384 Gross®} Hubbardell 28} 28 <ol AZ3}gl
P 19763 Friedman®} Heymann'®'Vel] ¢]3) Emizlslj&Zof

=

gt ZZAeldTd(prostaglandin)  GA|AIQ] Q= we}Al
(indomethacin) o &7} 2709 3 lenE, 85,
A, AR7ISAT S vl gt BN B

2 Aze} A7} sojghel?,

SaldfEZe) S 04~072%F RaE1 glon
P ) grotol| A1) Eul AVsAe AFolu AlE7] el wat
15~80%7H4 Badw Qepl wik Falds)zss Fukt
Hlsols W&, A A4, 71l 5o LA
HA¥ol wow, oo wWE Ago] A RuFz o
2 ATeliE FURAESY ARE 2D %ot 4

HE2 3L1%E BA Jehgoh

3 w|Golol Mg EHAAES 7]l Ha7} Lo}
A kg A%, AAARA B At 2T 4 glow, A
711«1 AF3E7] BxR 7|8 A4S 59 sz
FxA H3E Aoz 2ol Sulwe st
+54°1 Sope,

Mol SuRe 8 A% B 9

QAEelne] 2719 o
Fuk Sl 7EAg AR
28} Gersony 59 Aol 23}
ledehle Heg 4
et shglony, »
FE = A7t 13%(6/45) %52
o 235 mlsol
& Wb 25e) Asfa 30~42%% A Bas

‘, #31 AT9| iy T 207t 2 4
Sl glolA 1 4 Ao
mm“) ssﬂ xﬂ-gol AR wlgofel A
plssled A
2 .usm ko, 2 ApolA s vt
, 23] AFo] 1500 gm|ukelA
101]*13} 7ol =3k

gk WGl 9
7357} 38%¢l

°o®

b 2 L
fd
TR A

lo

3 3

72 9 ARS

o
=

0.
Lo

fo oflx oft

o5

10,11,20)

-J*M

I‘.H« °1-'

rg >

o
=
rO
[

HAEZ A

ofw [ r

o, £

Ao &8 43%%
A& 4s%)o] 2
3} Campbell”°] 1000 gme]3ke] ®] <o}
g Adxvela =
o2 Az,
nlole] gk QlmHElAl ) *lr&
o] A} 7h)%
BT, AEY, HEY, M &8, Z9) 3
S, oleist oltiﬂﬁmoﬂ
53] 1175—01 A Fge) aﬂﬂ
1%& AAAE7} e gololA 3 .um 3]
ATlAE Q=dErde] 5] 13833%) A
o 1500gm7| k)] A AF Hl:
g Ql=velzle] 3
= AE 781 sl A A
UJ]E}-Z]_,] Hlj-ﬂﬂi(/x]ﬂ‘— 7o
A 29 e A=gch =iy

At Aol s

>
b 32

[+
=

o Wk e
ERR

]

l

oft W uf o

l{

. °]& Clyman
SHANES O o

o Aol & A

Jz
ek W
n}erP,L’E
—YLQROE,_?L

3
=

ol A 40%(10/25)
Mol A7 X

2
T T

elm, o A
o, ey 29,
SELEEE



Ao 9
al%ot SHY HES

Agsig ot 9% glol sl A%A ) Avjz 5
4 A2EE AYY s 15 olrd EAIR) ¥

=
LRt o) dmdgAle) o] seFe

Azgo
Be 93 vk A2 A 2 9
Vol SHBNEZA BE 48, +EAL o EAE
Fol AR BAE ST aelstel Aol SRALNA
AR AReE A9 2usD gdowd SjFss £
SR A2l o8 404 olels FRAe
o144 AB%o] wuH3 e

[N
!

A7 1994 49 F¥ 19979 4971A) 2Eu)gt
ol g4l w|gol FuANEZoR AL wke
F lxvebd Boe) o7 282 whe 3ho} 459L djA
o7 slo] QUAVIBAE ZAF BAStY, 1 AL Auw

7 vlgol SUBALZY A PFe AR5 0A s

2 ATolA vido} FuMwAET Anre AR
W A AR A FRAA, AAF FGelol Az
A e Tk & o A7 ge
e L

a1 =49

i

1. Cotton RB, Stahlman MT, Kovar 1, Catterton WZ. Medi-
cal management of small preterm infants with sympto-
matic patent ductus arteriosus. J Pediatr 1979;2:467-73.

2. Varvarigou A, Bardin CL, Beharry K, Chemtob s,
Papageorgiou A, Aranda JV. Early ibuprofen admini-
stration to prevent patent ductus arteriosus in premature
newborn infants. JAMA 1996;275: 539-44.

3. Farstad T, Bratlid D. Pulmonary effects of closure of pat-

infants with evere

1994;153:

ent ductus arteriosus in premature

respiratory distress syndrome. Eur ] Pediatr
903-5. )

4. Trus T, Winthrop AL, Pipe S, Shah J. Langer JC, Lau
GYP. Optimal managenemt of patent ductus arteriosus in
the neonate weighing less than 800gm. ] Pediatr Surg
1993;28:1137-9.

5. Mikhail M, Lee W, Towes W, et al. Surgical and medical
experience with 734 premature infants with patent ductus
arteriosus. J Thorac Cardiovasc Surg 1982; 83:349-57.

- 20

1.

12.

13.

15.

16.

17.

19.

20.

214
1999;32:16-21

. Brash AR, Hickry DE, Graham TP, Stahlman MT, Oates

JA, Cotton RB. Phamacokinetics of indomethacin in the

neonate: Relation of plasma indomethacin levels to
response of the ductus arteriosus. N Engl J Med 1981;

305:67-72.

. Neal WA, Kyle IM, Mullet MD. Failure of indomethacin

therpy to induce closure of patent ductus arteriosus in
premature infants with respiratory distress syndrome. J
Pediatr 1997;91:621-3.

. Gibson GA. Clinical lectures on circulatory affection

Lecture 1. Persistense of the arteerial duct and its

diagnosis. Edinburgh Med J 1900;8:8-10.

. Gross RE, Hubbard JP. Surgical ligation of a patent

ductus arteriosus: report of firat successful case. JAMA
1939;112:729-31.

. Friedman WF, Hirachklau MJ, Prinz MP, et al. Pharma-

cologic closure of patent ductus arteriosus in the
premature infant. N Engl ] Med 1976;295:526-9.

Heyman MA, Rudolph AM, silverman NH. Closure of the
patent ductus arteriosus in premature infants by inhibition
of prostaglandin. N Engl J Med 1976;295:530-3.

Mahoney L, Carno V, Brett C, et al. Prophylactic indom-
ethacin therapy for patent ductus arteriosus in very-low-
birth-weight infants. N Engl I Med 1982;306: 506-10.
Lees MH. Patent ductus arteriosus in premature infants-a
diagnostic and therapeutic dilemma(commentary). 1 Pediatr
1975,86:1332-4.

. Zanardo V, Trevisanuto D, Dani C, et al. Silent patent

ductus arteriosus and bronchopulmonary dysplasia in low
birth weight infants. J Perinat Med 1995;23:493-7.

Siassi B, Emmanoulidies GC, Cleveland RJ, Hirose F.
Patent ductus arteriosus complicating prolonged assisted
ventilation in respiratory distres syndrome. ] Pediatr
1969; 74:11-9.

Murphy DM, Heymann MA, Rudolph AM, Melmon KL.
Constriction of the ductus arteriosus. Pediatr Res 1972;
6:231-9.

Hammeman C, Strates E, Valaitis S. The silent ductus:its
precuresors and its afterrrmath. Pediatr Cardio 1986;7:

121-7.

- Gersony WM, Pechham G, Ellison RC, et al. Effects of

indomethacin in premature infants with patent ductus
arteriosus. Results of a national collaboative study. ]
Pediatr 1983;102:895-906.

Clyman RI, Campbell D. Indomethacin therapy for patent
ductus arteriosus : When is prophylaxis not prophylactic?
] Pediatr 1987;111:718-22.
A=, R, olAe %

oA X2, g F2A 1997;30:585-90.

oot SYBHESe

<

fol



o521 7]
1999;32:16-21 0

]

1

EEE L |
{

|

wj

2 ATl e mlgold dolA FHdjESsoR Adse] A3 dE daez dxdea
-94_ [
4

ﬁ.‘ = ‘IIE‘O:]
sha ARE ulwste] B TS AR 4 AReknA ek o F Pk 1o 4
FE 19979 497kA] Aok FRAAC lAste] FUMNET R Ade HE Fo} 458 HYSR
V71EAE Bsieie 99 ol} A=alElAl FeIF wston], 27 127e] Eoletn ilicﬂ s

(=]

o
3_@
£
%
ol
ol
~J
3./&
o
fu
4
)Y
)
i)
s
m}%
tlo
i
%:i‘l
o
ol
tlo
ro
bt
-y
AU
=
o,
z
1
olo
o\
o %
U
[
2
°
24
i

oo AflE-e 43%(17/39)9-2-H 1500 gm
obgelq 1 Aol Eolch AEUEAY PHFE 995 139E3%) e Bolol A B
R A0 ARl U QA2 485k 2E A9 o] £% 2 ohAs #AR 9F 0 B A
= gon, 4 2 Fold APYEL 50%2 kot o) Axveldle v S-S 9 I P &
TR A Rolels) AT A7k e B2 ] ARG FAWIESE T el
Wik AAsPlele oge] o, ed ARes dAA AayoR v ¥ s

#35 Brheelok ¢ Ao ARd, |

o
Al
b
-n
2
g
E
3R
+
by
o,
ket
=)
Buj
2

fu

i
ofN
_

SN0l L §

|

7N

d

H 15
oo

1.
2.



