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A Retrospective Clinical Study of Isolated Patent Ductus Arteiosus
Young Tae Kwak, M.D.,* Soon Gul }o, M.D.,* Bum Sik Kim, M.D,,*
Tae Hoon Ro, M.D.,* Kyu Seok Cho, M.D.,* Joo Chul Park, M.D.*

Seh Young Yoo, M.D.*

With the ligation of patent ductus arteriosus by Gross in 1938, surgeons first entered the field of

congenital heart disease, Interruption of a ductus is one of the most satisfactory and curative operations

in the field of surgery for congenital heart disease.

27 cases of isolated patent ductus arteriosus were operated from Jan. 1978 to July 1984 at the Depart-

ment of Thoracic & Cardiovascular Surgery in Kyung-Hee University Hospital.

Retrospecitve clinical analysis of these patients were:
Sex ratio, female : male, was 2:1.
Mean age at operation was 9.8515.58 years, The youngest patient was a 23 month-old girl and the

oldest one was 2 24 year-old male,

3. More than half of the patients had less than 50 percentile of growth retardation,

4. Chief complaints of the patients were frequent URI (52%), dyspnea on exertion (33%), generalized

weakness (22%), palpitation (7%), but 7 patients {(26%) had no subjective symptoms.

Continuous machinary murmur could be heard at the 2nd or 3rd intercostal space on the left sternal
border in 22 patients (81%). The other 5 patients made systolic murmur with accentuation of the
second heart sound and those were associated with pulmonary hypertension,

Radiologic findings of Chest P-A were cardiac enlargement in 15 patients (55%), enlargement of
pulmonary conus and/or increasing density of pulmonary vascularity in 20 patients (74%).
Electrocardiographic findings of the patients were within normal limit in 13 patients (48%), LVH
in 4 patients (15%), biventricular hypertrophy in 3 patients (11%).

; echocardiogram was obtained from 11 patients. Ductus was directly visualized in 7 patients, Left

atrial enlargement is the secondary change of left to right shunt, 10 patients had LA/Ao ratio more
than 1.2,

Cardiac catheterization performed in 25 patients. The mean value of the results were:SO2(PA-RV)=
14.72+6.01%, Qp/Qs=2.22+0.80, peak systolic pulmonary arterial pressure=48.28+21.60 mmHg.
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10,26 patients were operated through the ieft posterolateral thoracotomy: closure of ductus by double

ligation in 14 cases, triple ligation in 5 cases, and division with suture in 8 cases. One patient suffer

from aneurysmal rupture of main pulmonary artery, endocarditis, hemopericardium was treated with

cardiopulmonary bypass via median sternotomy and closure of ductus through the ruptured main

pulmonary artery.

11.There was no death associated with the operation, but 3 cases were experienced with intraoperative

rupture around the ductus resulting in massive bleeding. The other complications were transient

hoarseness in one patient, atelectasis in left lower lobe in 3 patients, and postoperative systemic

hypertension in 4 patients with unknown etiology.

12.Pulse pressure was reduced, 11.47£5.92 mmHg, postoperatively, as compare to preoperative status,

13. Intraoperative wedge lung biopsy from lingular segment for the evaluation of the pulmonary vascular

disease was taken in 5 patients with severe pulmonary hypertension, The result were Heath-Edward

grade | in one case, grade |] in two cases, and grade 11 in two cases.
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Table I Age distribution of PDA* patients.

Years Number %

0-1 0 0

2-5 7 26
6-10 9 33
11-15 7 26
16-20 2 7.5
more than 21 2 7.5
Total 27 100

*PDA : patent ductus arteriosus

Table II. Percentile of body weight and height in PDA*

patients

Percentile weight height
Cases % Cases %
Less than 3 3 11 2 7
3-10 6 22 2 7
10-25 7 26 9 34
25-50 5 19 5 19
50-75 7 19 7 26
75-90 1 3 2 7
more than 97 0 0 0 0
Total 27 100 27 100

*PDA : patent ductus arteriosus
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Table III. Chief complaints in PDA.

Complaints Cases %
Frequent URI* 14 52
D.O.E¥ 9 33
Generalized weakness 6 2
Palpitation 2 7
No subjective symptoms 7 26

* URI: Upper Respiratory tract Infection
# D.O.E.: Dyspnea on exertion.
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Table IV, Cardiac catheterization data and operative findings of PDA patients

Case Age Systemic pressure Rt. heart pressure O? sat. dl?ctus Operative
No. sex pre-op. post-op. RV PA diff.# Qp/Qs size procedure
(yn) (mmHg) (mmHg) (%) (©)
1. 2/F 100/60 100/80 52/3 44/26 23 1.6 5:3 D.L.*
2. 13/F 130/80 120/20 no catheterization 7:3 D.L.
3. 2/F 110/70 110/70 38/6 38/12 23 2.5 7:4 D.L.
4. 6/F 120/70 110/90 56/0 56/38 22 4.2 10:8 DL.
S. 8/M 110/60 110/70 92/0 96/60 15 3.6 15:10 D, & S.**
6. 9/F 110/70 110/70 24/4 26/18 20 2.7 15:5 D.L.
7. 13/F 130/70 120/70 30/4 24/16 7 1.6 15:§ T.L.***
8. 13/1 110/70 110/80 no catheterization 10:5 T.L.
9. 15/M 150/90 140/90 20/0 18/12 8 33 15:10 D.L.
10. 21/F 140/60 130/60 54/4 52/34 15 kR 20:10 D. &S.
11, 6/M  130/80  150/120%  36/16 40/24 15 1.9 8:4  TL.
12, S/F 140/100  130/100 30/4 30/16 0 19 8:5 T.L.
13. 10/F 130/70 140/100$ 27/0 25/15 9 1.3 10:8 D.L.
14, S/F 100/50 110/80 78/7 66/40 25 2.9 13:12 D.&S.
15. 24/M 190/100 140/160$ 50/7 50/36 18 1.3 18:8 D.&S.
16. 18/F 130/80 110/90 30/0 30/16 10 1.9 10:8 DL.
17. 18/F 120/80 120/90 40/2 40124 17 2.2 14:10 D.&S.
18. 7/F 110/70 110/70 40/4 44/16 7 2.1 10:8 D.L.
19. 8/F 130/80 180/130$ 100/0 90/50 16 2.4 17:7 D.&S.
20. 12/F 100/60 90/60 40/0 40/22 29 31 10@ CPB****
21. 2/M 120/70 120/80 38/0 30/14 11 1.7 7:5 D.L.
22. 14/F 100/70 100/70 7510 75/50 14 1.9 20:10 D.&S.
23. 5/M 110/70 110/70 40/0 30/14 10 1.9 6:4 D.L.
24, 6/M 100/50 110/70 40/0 70/50 10 1.6 7:5 D.L.
25. 6/F 90/50 120/80 100/0 90/50 14 24 17:7 D. &S.
26. 13/M 110/60 120/80 50/0 45/30 8 1.2 7:5 D.L.
27. 5/M 110/60 110/70 60/0 60/52 14 1.7 8:7 D.L.

# O, sat. diff. : oxygen saturation difference between right ventricle and pulmonary artery
¢ ductus size is presented as in millimeters (mm) with extennal diameter: length
*D.L. : double ligation

**D. & S. : division and suture

***T,L. : triple ligation
**#xCPB : ductus was closed through the main pulmonary artery under carciopulmonary bypass
@ : It means internal diameter of ductus in millimeter
$ : these patients required antihypertensive regimen durig immediate postoperative period
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(factor) & 48 &4 2ot (Table V 32 ).
50 T A WS vima) vy +EA S8

el {3 119.26 * 20.36 mmHg, 23] gopel

WA 70.37 + 12,90 mmHg & Ne] e BFA
T 48.89 % 7.46 mmHg A o, 5459 435 99

HAA = 119,62 + 17.94 mmHg, 347 &) g7

= B82.20% 16.40 mmHg & F43% =My ¥ Fa:
37.42 £ 1.54 mmHg 2 443 W Qte]l 11.47 + 5.92mm

Hg 72t &8 draleh(Table V32 ).
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&
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3

=&
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2 YL et e,
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7153l H 47 o o]do} 31,
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bintima) o] e} ¥ F4, Aelgt Y 2 A4 4
A A%zA ¥4 4 498 A4 A2 Say
7 (ductal lumen) 9] F7g A2 o)) 2 A 5ot

FAF 50 AN AAA dAAE ok Al
A e ok 2o dA AR SeA v RE
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1,22,35,40,51).

A o2 0.6 94l (gestation) 5 &= k2] g oo 4
Por 3 37HIAE S 0] o] Wrbn @
o dalel AR Po, ol Fobol wE Az
o WHSES Fobdl n, 3 FARG FEALE Y=
Po, ol SEE a4 Sokm Gob 0. 24 ol Eam
o Al PAE AAER BHARRE acetyl-
choline,

bradykinin, Y1914 (endogeneous) catecholmine
43

22 8384 54 (vasoactive substance) o

Table V. Statistics of PDA patients: criteria; mean value +S.D.

1. Age ;9.85+5.58 years
2. Preoperative systemic systolic pressure; 119.26:20.36 mmHg
3. Preoperative systemic diastolic pressure; 70.67+12.90 mmHg
4. Postoperative systemic systoli¢ pressure; 119.62+17.94 mmHg
5. Postoperative systemic diastolic pressure; 82.20+16.40 mmHg
6. Systolic RV pressure; 51.04+22.95 mmHg
7. Systolic PA pressure; 48.28+21.60 mmHg
8. Diastolic PA pressure; 28.56+14.11 mmHg
9. O, saturation difference between RV and PA; 14.72+6.01
10. Qp/Qs;2.22:0.80
11. Ductus size; externil diameter; length = 11.54+4.5 mm : 6.80+£2.45 mm
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stch, TWEHORE 5 220l 249 HdolA, k=
Do ok 75 %oA AL4 JlAA AASES B3
gl), B3l =5 9 BaolAe e 9% 6

|

o}

Lol
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ol A HzHYZol FutHel £&7 AdEL BAS
Aotz shzul, ol AAEY dlol et zFot Un A 5
a7t % A 2¥GEg B 25 F57] A SN
79 + 9 mmHg, &2 AEHYS 49.2 + 1.6 mmHg
At

Ay £ 3ke) e FR X-A £7 025 Levitsky
ol elam FEE olapel - whtol ol Al D
okzA o HAz 2o Frh, 2) AR HE
(cardiac border) & wetA ol 54 Tl &9 F7h
3 2 FAA v, OAFHUTY o
£ oltkzm atqc ool glotdE 55 %A AAHE
B2 glglon] T4%d4 AEH 2 FF slolelM Hat
sojel ZykE B4 itk B Hzel  eswl
240 % 12004 AvehE Bglom 9ololA AHH
2ole] 27}, 3alolA HAA v Aglos, Sl
A= A3 HAoldet gt

ARE 4AL FH—9 el ol AL Afel= F
B X—d 24 v E Ao vehde AF
7 stout FEE ol4e] et 4 Heymann'ell o
sl #A4A Hl Z9] 47 0] deep Q9 tall R wave &
e 2 lead I, AVP, Vs, Veol A vrehdrtz 3hgle
o] o] leadol A2 Totx Z7k el 2les upright gt

2 &}, w3dl #H4 gkl w2 Pt

T3 sl nPYZol ol Futdw A4 v F &
o] right precordial leadolld Rute| amplitude Zh2
vehdel, Ralol AE 136 (48 %Dl A4 £7F
B om 4dolAd #A4A viF, 3dlelA kYA vIF,
1offoll 4l P-mitrale 8! 472 ¥t}

2ol olZa A 2%s At BEHn gle v

A

Sahn®t’ o Slakyl BAD AEZAA 4 2g A4
of ol g E AERET FAE 4WY A B3l

7y Azt 2 g AT
function) ) A3t uH¥etE 44 Al b A
gol $-&atctn seh A 2gu A F23 &7
o ZAure] 273} ) Fd T (aortic root) el A7
o v A AdkE Ao, AAAME 0.8014 1.0 4
ol oleh, majvk BEA Y Aelvh A 5-SHvolume
overload) 57 72 €l & 4ol A o FH7 12
ol ol =l ol FAG A~ HAY vl etz
o, 3k ol &4 (two dimensional) Zgh ZHAE 3
Aupolnt FAAAS A7), AP FEE (activity ) &
Agsl 49+ olosl YA Y dee 9%
(dynamics) & @rohl{o] wt&el FES shEdtetz &

( intrinsic myocardial

Lol
ok

GoiA7 5 et

ANZ A3 Y BAste Al 57
ol A B4 Al E gokw gheb EZ
2935} 714} (contrast echocardiography) & A 4]
#—g heto) “1—1‘3 °-l°]""a‘-"' bl °f4 Doppler
& 7kA
‘3“]-'r ‘4-01-7}/‘1 o] ?—1 gk 4
L=l u*F-J O‘%E.i %"Hfd' NEZ B2 53 o=
ol A org 8ol By e AT, FE A
ule-g 2™ ¢4 Aoky Silverman$ 2 olopy] shx
ok Levitsky*® ol oabwi #AE W2 £of A7 F-9)
A]-O]O“A-] t{}tﬁgzl oro. E.n_q‘,,}. NE z_/] 24 & o H?’H
A Fejo] FER AEA HAE % AAsteof =
o] HalA 7HE-gutel ek ek AAbEel Sl
=279 = dolA 4 235 AAE A4 sHe
o} o]% 10ajloll4 LA/Ao% w7b 1.2014 olfleH,
Tl e S o] A A pgso] #A Hglem #3
g 4% 20el e 4 EAF AYHA ohatn 4
£& Agsch

o e wheh ol AubY B BA B3l Aol

Folol glold AEAYLZ HAE ¥ sfob Sh=rt
o regutel deky st H3A 954 71
48 Ae, 4 HE A T oE X-4 A 4

229 AAEe 74 AshE (non- invasive method ) &
= £33 zgol wH A4 vk 22iv Heymamn®e]
olabe ohgo ASolE 4 £AE AAsE Aol wi
3 stoprn sigeh DA ZEYEE 7P okEeld 2
falol A EAF AR AAFTARE
A 22w, 2)%e ool el FHAL FHA A<
Aol Sukgl oh2 Az sFel o AR Lot B
A, 3)o)E@sH E9 5} % (aortopulmonary window)
ote] 7 A=k el M, 4> F 5 7k (truncus arter-
iosus) 2hol zhd Ak A Solvh

A =3 At 4 sdsteol s AL B
2 94 A alol9] A4 X3HE S zlolqlsl Robing
o 9t Holx 3% ol Levitsky*® off 2l3}n] A

% 6% ol4, Heymam® of ojshd Hol&E 4~5%
ol 42l to|7} glojof Hel st AEFS Aol Hrhn
sigtet, AAEA AfelE 4 =2AF 254 2|
s EBHE Hole] BFAEL 14.72 £6.01% Ao,
Az ko] Aol wkel st 29 %P .os, g AR
W A7t 1% doick Rudolph®™ o oleta 5ot

o7 HEl galgl= \'»H‘;—V_H_/] g"—ﬂ.&}a EE S0
o) = 2] o §HFo & 7 Z5] o] 7he= 917 a) Foll gk

g

AR
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é?;;;q]iu_qu},,] A4 23z s x}]-“-:- %;ﬂaa\]’ ‘-55_
(mixed) #H 9 A4 ¥35 2 ulgd Y 4 gt s}-c]-_

AAEY AfdE 7 ooy ﬂ-_f.: 15}5_4 2}017} %
o] W= gl AE YAl Yol w o] opdst A

b5 oleh & cheke) cko] 2o AL FEF 4
& 1;}5 AT AR ze G488 AdE £ e A

S0} wohy S wiwlel A4 EHES) Holst A
) ‘E';}E 7§-r<>il o) Zo w2 7] 2 (aortopulmonary

window) 1+ A58 (supracristal type) & AAZAH AL
o shs4 s Azs] Mool gheh, Poll o #HlFHgke] 4
2 4240 A 227 AJPE 254 F 8ololAul 30
mmHg ©|2kel F4 aAeldet Yn] 1745 74
74 Aol o 2¥YE, Td7 FEE o n¥€dE, 3
dl7h &7 # Z=igto]l 80 mmHgol4ol ot #Hl ¥
gZe 22L& Bydh 5o et FEEA B
Eaj g} HEZ Bl A 60%7F # nEYEE Yo
tbw 3}g ch Nadas S 5 o 2ls}s] 9} AES
Aol 4] A =2} HARE 50 %ol A A5 B S &
dte] &ty o EW o g EAE AoJAASF
2 252 73410“: 80 %ol A EHpeod T AL
A5 glgled, g5 2
T Agich get

FE B g Bz AEF A we A 2
NAed P Zo2E DAF Ao, 2DuHE =
g, DARH D Avwd, A Foht Frlue T
A, 5 F o 4 detyg, ) ety Agd FHe
W, D EY e 433 me FFe ¥4 Fold
o] gt ol - FEg AR
stz et

AR} 22 B9 NEE A AT Al
AsE oA HFAAE 18 %«l g2}7F 50 percentile
ulalelz, FllAHE 67 % k7t 50 percentile @)%k
o] £7AL Bgon 5o BudME vy ol4e]
AL d ol A 50 percentile ©|glolgitiz Jiet, &
AAZ G ARgE AL SR AEF £ Y
& F2 4 gz 239 oy 246 ek g
#Ho = Aullabdol gy sle o AL glokn g
A4 s fg ASSde FA A dFge
FuHZo) ag} g A& ol E & Abbgol 0.5%
24 ol 9 ol gl g S s 3
ole}, £33 Campbell ' o] 95} T3 HEFAA
WAl A Ent T Hfol 3041717 20 % A}
Aberaln, 40 M 7R = 34 %, 60AMARE 61%ol A

r&! r‘_“.

23
13 Wl £} A7

5 o %ol Heymam®' & 2]

o @
£

2lgie st

Abbsin, 2 ol3 2 ol BAtel 10 %r AFuEh
cto dted, Wd AEA HE YE 592 Abott 9ol

oAem 24 4], Key™ o 2islel 3442 3le] =3
HEFol s Zvte)x] gn Fgihe ol wE
2 slo}, 3 Black @ of 23w #zbEel volrtk &
5 7 g gFold, SRR 3 AE £ &3,
Suztel 488, T L A4 gl A I
HoF5o 2 Fgol 23 AbgEo —7}7} A5 =
Z7)oll % slejol dokn Foh FEY HAH e
Clatwarthy 5 > & A Hxzjo] ¢l 73 6~12 Al 7}
Zroly shgend, Ziegler ¥ & 5~ 1247 A7e} 8

ek z2ub Trusler @ of 2dhd 4 6A4Q At
A F4 FEste Aol wgd s stgsh AxE
73‘1“’““ w4 Ao gF Aol 9.85+5.584 Qo
o, b ool Hxrk 2~ 10412 AHFol Ak
upmo] 16 4] olaks]E AT WlW glem 11~154)
Aol Tedol lgich & 2ol Flol A QAup FulelA
AR AAZl et RS SR st do2
#5409 Aol A yobd Aoz d4dch

TR ol 22] Al4otete) WHR ugolEe AEF
ol ol w4 vlGolol A o v EE wgsE Y

B ANEZA A A G2 B A F QU 0,
Mikhail 5 > off o3} A% 2.5 kg ©|=l, 375 ol
2] 94l (gestation) ol A 29 %ol A EH 3 HEZHL
otz sde D% 25734739 HAEY 2A A o

23} 22 AES Az sk DA WY vl o}
WA G St e YA e D Edae

AAgozH A4 4734 A (necrotizing enterocolitis)
o WES Zh S Sldek 3D 713 4wkl Al E
HESE 4 A ik ) FH3te] 25 AR
3 JELO FAE =R 5 vk 2 258
o] Sotell 49 T AEFE FER B3 Aol vp

27 sk slgl ek, E3F Tooley ®9 o] ol3le] ] Fol
1750 gm v|gke] u]golofl & Eeist A EZ2] ZAS

Zbe= 3Abrk 30 ~ 40 %ol 2al, Siassi 2o & by
1000 gm o] gke] w]solol = 70 %ol A FA4E =
ohn g}, E3F Sl ANESE 594 SEFRT
(idiopathic respiratory distress syndrome ; IRDS ) A}ol
of g Azt Ackz g 17590 gm o] ds] =
Eal g JjEZ g2 70%7F IRDSE ztm YEcin
35 52, Edmunds *°’ofl 98} SRS e ml&o}
ofl 4 7] z+x]d 3 4 Hol} (bronchopumonary dysplasia )<
wigsk TwRAE Fobm atdeh oleldt  ulsolEell4
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T3S Aaj= TR Aslojok ek, $4 Fd
#2) o ubA 4 (prophylactic closure) £ ] % (prema-
turity) 2419 &wFe) H AR 427 B (necrotizing
enterocolitis ; NEC) olvt IRDS, |3xlsl § 4 2ol 5
o ot EH o FHAR #H4 5 F454 Rudolph®”,
Siassi 2 5ol &b ola] A= 80 ~ 100 %y F
SAoR W) A 7h dojrbr] = Foll oute] 54
o2 Fozel Al sty %3 e, ® 3
o) whako 35 Aq) #l| 4} (therapeutic closure) 2 Mik-
hail ol &l3tg wj<rololl A M= IRDS 2l el
ubsl = Zlgate 2 SRR AR AL R ]l ¥

—}':\_

B2 2 229 A8EE A4 vk S,
=3F Spach *P o 2i8ly] NECS wair]zlol &
Go2 At Y F FAZ B AE A se

YFol w3tz Barlel steal o] 2 Qalolzt aef, A
A& Mikhail 5 ol 23} Gzl ¢ TR w4
% NECY 94 w157} wlo] gasidctz shgiet
TR AEFA g B2 Al HE F2y AF
F2 3~ 494 57 58k A FEe T e 20
b3 R el Wl vlepA Aol Bel S A
Yok, AAES A= WA 43 el Azt
10:10mm R} 22 Aol = £x9] 7150 e}
olFAR l4d], 4FAA 595 AASHHE =g F
Wl A7l ol o AAY, A m¥tEel AF
795ol= Ethibond 4-0 EZALE 28 2| & Ay
&9tk Levitsky *@ o ol3}n Zalzte) Zolyt o) &
A i 2, 438 Aol = 59 A3
A5 R & A5 T9-F Hejste] umbilical type
S Aol £3n FUH sldo] dulsle &S Aol &
Pashta skl Cooley'™ o 2l5te] AsiAl 433}
o A Aol s A e ez gEy F9
Z zghsled 433 Az 7 woven patch &
the] sldlstE Aol Fobn sty on 59 x}giA) zho)
20 ~ 30 B 712 = <4 (spinal cord) & 33 (ischemia)
ol e Avka gek Levitsky *2 ol ot &
B g Aot Fa B @5l AA &3 A Az
atFol fubs] Afol & £71 el vt forcep o2 YA
Mo FTuHg Aste] AYtoldt, A%, F-AWE
of wAIsR] 9e-& Eelstz T AL wl s ste} il
w3} Williams 5 °® of 25le Ea 7ol =7}, ol oF
<= A%, ¥oFdt (friable) AS, 531 Wl nyFZol 4
3t 7 $-olli= nitroprusside ¢ frimetophan 7}+.& kA2
F&7] AL FEAd 0% AR FEAAA o

HHY .o
TE

0, FUH] 2015 BaAAM A FEEgSs
otz & el, Cooley '@ ol &b T ol FA 5]
YTl 43 AL, A7l ol Fukd A
A F5 Z5 ANt AYsdtstel S93g 4
= Aol viAlstcin sl AAFEe] Aol #
4 2 A, 5N F (aneurysm) HA 2 gt
9, AFE Tus 124 ojolell A ) 9 £35}e) st
H Tl 5N-g Bt T AL A4t

AAEL 2 2 E AYsid 3dolA F4 T4
9 & A e 255 Abgolu APl o7
S s A ggtovh, loel s A £4ES
AA st k., Pontius 2 off 2l5}ed folell 4l FH A
AA #HEYol AR AU sndGFol Qe A
#5 59 T8 A5 L5 TR R A
= 2FE 9 A% AU gk

THA AMESTY T2 PHFe2E THH A A
T B9 AA, fUR ¥ FolN, E 293
d5d £33, #F ST 2F, 34 gd, 4% 307
AR FAA = ATAY eh], vjFARd £AE
+ 5% ARAES] Al = FAHA AAAAY
ape| 7k 1) Qlgiend, &A% salge] FoldE 3o o)
A 735tk Ross 559 2 1749 AANEe] AL S
H3 e ol5e 1197 s A3, 57l 2%
A, 17 £a 28 A9 o ol &5 SR
ol 7% A, $2 AW EE Tt Aok gek ARE
o] Aol Az AN ES A9 A= gk FH F
o2y 35 P ol Al S okl BN ol F
A% AAF QAL ADSRt @k AAE) A
g FEF A A5 A5 Fu e A
o a4 E& vlF Folu FEF Aty sAwe]
of TA7F ARk A7}, Lakier 5P ol 93=
2 717ke] #H—% st st Auke] w2 Q)
3t} 713 B2 % (carina) & 7t (ange) o] goixlz, &
3l #& 37|32 (main stem bronchi ) 7+ 9}uhg-  Hlo}
A F71s b o wol 8T + Slokn ek

AZAEY ASele 7L 4ol A z¥YF

2 N 2
= b=

& AYRAS, 2EF 1dE FEd ¥H 44 28
Z¢ 23 ARos, 29E FHE R el AnyY
¢ 27 A%z, 3NE SAA 275 HFA e
Aod 8% 24 BT $AS AY Ak 2

gk ARl AHI FEAF HA zYYE 4971
EA A9 Yol g Aol = AL $od4 7 Qlxte] B
A& &4 99ch. Braimbridge ¥ ol 93te A wlA
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Fag £ 14 2YYFS Pl Bekn He,
Engelman 5 20 o S5tz E43 o}3 opal i}, vhaiel 7
ol, 449 71 % (surgical stress)oll 2l§} catecholamine
9] Hu Frlell o5t FAl m¥eHFel LAk A
=5}, 3 Fox 5 ™o 95 o3 99 g
Ao o) B9 2 (media) 2 97 (adventitia) A}l
27121 7 A} (sympathetic nerve fiber) & 253} nore-
pinephrine & Fe]AlAA A4l n@tFe el Hot
2 Ad9stz ek ARAEL ol A n¥YFA A8
£ 447 3ol nitroprusside & F A3t AL
o, AT 547 sA5RAH methyl ~dopa & 25 mg /
kg/day 8 Foi3lglon i) Y olllel methyl
-dopa & ¥ 5 FXE + U

SUF AESY AR2A F5 ol wgodE £
A indomethacin ] 7 FE= AU S} wlyo] 9l
o], Heymarn *? o 2J3l= 45 1097212 A4 ololl
A E ol o’k whete] 9l AF 0.2 mg/kg? indor
8lo] prostaglandin E,, E, & X33}
B.E prostaglandin &} A4 & A} 3te] T 3hg 4 Al

methacin & %

ZA4 9lckz 3}, ole)dt indomethacin & Axe=  n)
ol 70 %ol Al FHF-E FHFADF dokzm gk, Al

7159 A3, 3 ¥F potassiumF **, 4AH &
Aol ot F8A AF™, 3 AFEYA (pulmonary
surfectant) o] 7450 Y¥Fo|l B3 sz Yot whef
4 Heymann *® o 28} % creatinine 7} 1.6mg
% ol4 ¥% BUNA7} 20mg % ol4el 4%, A%
80l A= AR, A £FA ALl AT FF
A5x4 A 34 (myocardial ischemia) & 47 o]
Aol & indomethacin & %47} 712} sk E3F
Edmunds 2%, Mikhail *® S| 2} spd
sololl A gt 4] ol B alggol A o
(zero) ol 7kgt7] =) -Fol indomethacin & X8 Briy:
FEEA FU3E Haste Aol v dctn gk

E ahte] g o9 wyog = AxRE 5o
Ivalon foam plastic plug & &9 3l 4lsts ez
Porstmann 5 %% o] 3 93}52 9l o1}, Levitsky 4@ of 2]
stel o} A E HEFAQ FFold, Asgol Fu, 340
Aol gl Mat Abggkr glvke o) Udkm e

AAEL 1= Al AEE Fu sl A A
22 58 714 Al 2Agt i APL HAF vk 2
oo} 44 Heath-Edward grade I, 2ol Al grade I, 1
ool 4 grade ] 2 Yel} BF Ao 7 Fol 8 9
< HEF ARE Zx U2 Y.

32

o
Aok e o

Kitterman °,

~0l¢

A A FHael g A71¥ A S A
35 "%011 A E AL 0.5 %Z vl wolA 9,
& A2 o 3htel 27 A8kl Eisenrnenger
35 Fugt neo dAndgFe Aew Adstne T
"H{H —JZi ZA) wtolel A glol FEdhe ol v

r
g

&g

|

Iv. & =

Asd gz AN} FRYAG A= FE 4
7188 Fukel oY TP AZZHA 214 F
5t g 22 AEE A
Loy wzk 9 18R oAbl A Full o gkl
L EEA HE AHe 9.854)+ 5.8 A9 o A4
24415 49 FAH
. Ba}e] vl o) Aol A 50 percentile ©lThe] A%
ygl A7 E ] 52 %, 5
2t 33%, AA FHF 2%, AAFA 1%
o, A 2ARZaol g 4FE 26 %ol

471%'1*& Lojlof A Aiatedg gk Aol gUgle
laﬂow Down# Z37 & z3 Agler 29
q HE #H&w 5] o % Zv3 Slich,

LA AAAA, FE XA £4, AAE
Fﬂ A, dEAYeR o}%lu}.

7. A=A A4 FEE o4 A nguFE 2
a7t 40 %3 9ok

8. &L WA A5 & AFEE A4 =
= Al 5 57HE Edled Tyl xdeigonl 19 o o
A ol w AF AAg AFYsidod A & FY
o] A # n¥Eel A 8ol FY EHE
Al etdeh, velal ldE 1248 oJolz g R
A gy, FHENE F4 2 g, ¥ Hdol wts
of A Ao} £ 3tslell & 22 o 4l 51 ek

TEF AR el Al

10, §¥Fo s 3% R & AS5ste 3ddA ¢
A dEdol} A Ele] ez 43 2L 73?@?3'}
Hom FEfol 47 P Fo2E AAAH & 3
A7 syl 16, #A& dslgel Fold 345 7.3%16}91
o, =3P o] dab gl ddolA gEAF FE A
Al zEgtZol U4 dg.ond oleyt mEFEA 2
W2 el ol st on £F 1 ol g

tq)

A.‘:_/L/‘z

o
By

ok
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LA F45 T 5 A

1. &% gtol 548 11.47 + 5,92 mmHg 7

a3l o,

12, 519 2E 9 DULYEL £ WA 9

HAL AA3e] L% Heath-Edward gradellolste] 7
5 dAsh

10.

11.
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