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Abstract

Background: Neonates with critical congenital heart disease (CCHD) can present during their birth
hospitalization with approximately 2 5% present with life-threatening conditions. Systemic to pulmonary shunt is
designed to increase pulmonary blood flow in a cyanotic child with inadequate pulmonary blood flow and
occurrence of obstructive shunt is a serious complication which can lead to death.

Objectives: To evaluate the outcome of systemic to pulmonary shunt operation and the factors which were
associated with systemic to pulmonary shunt thrombosis in 5-year period after the guidelines for administering
aspirin after shunting were used in Srinagarind Hospital (SNH).

Methods: This was a retrospective study. The medical records were searched by using ICD 10 codes from
Srinagarind Hospital database in pediatric cardiology clinic and pediatric echocardiography clinic and all of them
were targeted for review.

Results: Thirty-six cases of cyanotic congenital heart diseases with decreased pulmonary blood flow were
enrolled. Diagnosis were Tetralogy of Fallot (n = 18), pulmonary atresia (n = 11), tricuspid atresia (n = 4), critical
pulmonary stenosis (n = 3). There was a case (2.7%) with early shunt obstruction within the first 24 hours after
operation. There were 5 (13.9%) postoperative deaths from infection (n = 4) and bleeding (n = 1). Twenty-two
cases were followed up until the end of the study period, seven cases had late shunt obstruction (25.9 %). The
shunt obstruction group had the median size of the main pulmonary artery (3.1 mm.) smaller than the shunt use in
non-obstruction group (5.0 mm.) with statistically significant (p value 0.021). The medians right pulmonary artery
(2.7 mm), the left pulmonary artery (2.8 mm.) , the body weight (3.1 kg) and the shunt size (3.5 mm.) were
smaller in the shunt obstruction group than those in the shunt non-obstruction group (RPA=3.5 mm., LPA=3.5
mm., BW= 3.4 kg., shunt size=4.1 mm.) with clinically significant but not statistically significant (RPA: p value

0.054; LPA: p value 0.139; BW: p value 0.145; shunt size: p value 0. 217).
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Conclusion: Early systemic to pulmonary shunt obstruction in CCHD and decreased pulmonary blood
flow was low. The size of blood vessel was the important factor of a good outcome of the operation. The
mortality rate was related with other medical condition.

Keywords: Critical cyanotic congenital heart disease, Cyanotic congenital heart disease, Sy stem ic to

pulmonary shunt, Outcomes, Shunt obstruction, Mortality
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aorta, PT= prothrombin time, PTT= partial thromboplastin time, INR= international normalized ratio,

Hct= hematocrit

M3191 3 HANTNATDUANVLANANVBITATIUTZHIN 2 NG

MzMIYARUMAe

Nanems | laill p value
y 59U
PAAUNI | A1IZMIQA
e AUNIIII 89
Post- No U 3 8 11
operative Jouny 27.3 72.7 100.0 1.000
transfusion | yeg NI [ 4 5 9
jouay 44.4 55.6 100.0

100 50035 lseAnuIna uazaae

o A o A o
NIANINMNINFAANT UN 64 DUVN 4 gaAN-FUNAY 2568




adyy A = '
‘iﬂﬂ’l@ﬂ?ﬂﬂ!!ﬂﬂﬂi’)ﬂ&ﬂﬂﬂ‘ﬂ]ﬂﬁ?ﬂﬂ

2

%

thafiiimsgadumaiasmeli 7 Tunsnyasnéia (early shunt obstruction)

e

fhedney 1 i@eu 23 Su thmin 3.4 Alandu Wulsailefinmsudduiiasiia tansposition
of the great arteries (TGA) with ventricular septal defect (VSD) and pulmonary atresia (PA)
YUIAVOINADAIADA LPA 3.5 U. RPA 3 u1. DAO 6 W. McGoon ratio 1.1 Nalaeanaum1Aa PT 12.2
FuH PTT 41 5undl INR 1.1 Het 41.3% 913unsidaiiieuden 19918 (eft modified blalock-

v A

{ 4 [ YRR 1 A o
taussig shunt; LMBTs) Tagldm1uilesvianaiaon (shunt) tues 4 vasriaaiidaymiainududives
° & = @ A R YWVo 1 o ~ A a9 . .
oxygen a1y 24 32119 Mndinnzgadumaiios 3¢ 1dkaan1ulioudoadndia (right modified
Y
blalock-taussig shunt; RMBTs) U TU@8IA U ¥datsunsiidae1nsauy Spo2 ¥1nni Seeas 70
Yo Y <] A a .. Y1 =) (= o A Y
AaoA 1A UIIAIUNMITUTIAIYDUADATTA aspirin §1)20a U108 Tl Tayrigadumaies ilaeun
Aa o A I 2 A Y . 1
aaeumIsnmn 3 wewiluszezinal 2 1 Imsnaeurga Glenn operation fio 1)
é’ﬂaﬂﬁgﬂu extreme case
Y < a = A %’ ] a o I o a 1o A a
Aihednyieey 171 3 ieu 1niin 40 Alaniy Wulsaalannisuadudiaria tetralogy
= o 9 Y g’/ =3 1 n Y a o g’/ 1 =
of Fallot (TOF) (Nunumssnuisiensiiaanuaanua li lauaaaiumssnuaaaeiy 2 1) wans
a5 laneuridany 1@y TOF § bicuspid pulmonary valve with valvular pulmonic stenosis
(PS), confluent pulmonary artery with relatively enlargement of LPA due to post stenotic dilatation of
valvular PS, patent ductus arteriosus (PDA) 6.7 mm in diameter, no MAPCA McGoon ratio 1.3 NaLADA
ADUMIAA PT 13.1 3U19 PTT 31.6 U1 INR 1.2 Het 56.4% 19150mM3edailoaudenv1ade (left
1 { 4 [ Y]
modified blalock-taussig shunt; LMBTs) laglgnean1aileariaaniaon (shunt) 1003 6 Nan1seaany
A [ YR~ Y Y = v 1w " Yo
YUIAYDINADAADA LPA 7 4. RPA 7 u3. DAO 14 wy. msraailu 'l laded vasriraa la1dsu

A A 1 A Yo Y <Y A a .. Yy = (=)
learsedIulsenouvoaen ulﬂi‘llEJWHUﬂTﬁLHNﬂ’JﬂJ@QLﬁ@WD’Uﬂ aspirin ﬂﬂ?ﬂﬁﬂ?ﬂﬂqumﬂifgﬁ']@ﬁ

QU d'
AUNTUVYN

a =2
afUsemamsanm
"w . Y ax . . Yo ~
N1THIAA systemic to pulmonary shunt A387F nodified blalock-taussig shunt Tagl¥noniudes
I [ A ] aa ] Aa Y] A 1o A A Ao Y a = A
WumsridaierisdIanmisnuazianiingilanmsuanuilavianmiinaensveiaziaon
A @ { I o v 1A
lihJearios nzamdoagadumaiion iunnzunsndougunss nazervIndgihedwndia
MacMillan tazanz’ Tasiinisanyufeanunsgaduvesneniudeinisly 7 uusnnas

1w 1T A (D] 13 9 A 2K Aa " Yo [l 1Y) [ =1
NI A W‘]J’NlﬂﬂlliJ‘]J’E)EJ umﬂum’mmaﬂm@u1/1§ummazawmmﬂ"lu“1mumsuﬁﬂlmammumm

1T W <3 { @ a 1o A
WAMIHIAA systemic to pulmonary shunts JWAnN Tsaalamsuasuiia 101



= 1T @ 3 Aa Y] a 1o A A Ao Y a
NANISANEINANITAIAA MBTs IUMInuazannin1zilanmsuanuiasiianiilvma
{ [ 1 o a I'd 1
2157 uazbea lddeatios NisunsiidaluTsaneruiadsuasuns yaa1 s 3 (w.a.
2555-2559) imsgadumadesnioluszozina 7 Juusnvasiian 1 510 (Gooay 2.8) taznmsgaaui

a dgl [ [ 9 d' ld‘ = A é Y A [y =
NAYUNAY 7 IU 7 518 (3080225.9) 1Rag0gN 1 1 7 meu F9lnaReInUNANISANEIVDIITIUNTTY

42
U 9
o ! I o
Agarwal A pazame’ lasinsnunivissaunssuesaiuszuy (systematic reviews) 911U
H v wva t4 @
887 255WUNTTN AdLATl W.A. 2543-2559 HASIYNUYUANITUNITYAAUUB systemic to pulmonary

ld‘ﬁ) 1 = A YR [ 1 d' =\ 1 = %
shunt 98NIVYDE 0 — 40 AVUAASNITANHN Ltaglﬂﬂuﬁﬁﬂ‘lﬂﬂﬂ"ﬂﬂ@N ] NDIVUAATUFATIUNITYAAU

U

VDY systemic to pulmonary shunt Tudang ] The American College of Chest Physicians Evidence-Based

Clinical Practice Guidelines for Antithrombotic Therapy and the Prevention of Thrombosis (9th ed.)’
1 ' ~ A g ¥ v YA 9 @ . A ' [ IS

TIINTUNUVUIAUDINDN IV YINIAN umuﬂmxém”lmmuaﬂ 7¢AU hemoglobin mqmaumimm L“]J‘L!

@ v = 9 1 § @ [ Y [ Y] 9
ﬂi]i]ﬁlﬁﬂlﬁillﬂﬁQﬂG}uﬂJﬁNﬂﬂﬂNLﬁﬂ\‘Iiu 24 %JINQLLiﬂWﬁQﬂﬁNWM ngﬂaﬂﬁﬂﬂﬂﬁw1ﬁﬂﬁﬂﬂiﬂﬂ
X Yy o 9 wa 4 o 1 ~ v o o Yy 9 3 o
LL@%Q‘]J’JEJUlﬂﬂﬁ‘]JUTL! UANITUNITYAAUVDINDNMIUVYIISTUNUD ‘]Jﬂﬁvlﬂﬁﬂﬁ1uﬂﬁu€llﬂﬁ’ﬁl’ﬂﬂ
A ..
109A (aspirin)

a o ~

A:alld 1 gﬂ ti‘d U 1 td' o [
Tunudeuiiies 1 Tu 36 318!,‘1/1WMMWNﬂQ_IWWﬂWﬁQﬂG]“HTI’E)TINL’UEN Mol 24 $ Tueraans

(3

] =3 [ o an a 4 = 1 9 [ Y o 1 d' [
WIAR ﬁ]\‘]ulilﬁ"liﬂiﬂ‘lﬂﬁﬂG]iJ"I’JLﬂ31314&1]%8‘UL1/IEJ‘]JLL‘]J‘]Jﬂ@]3JVlﬂ HaznaInINmMIrmaainen1aes v

dnanaluiwdendu ennsouddymldzeudos fileldnduihu nuhauauesiasadon MPA 9

< o o a

ANNHANDNITYAAUVDINONIUT I HAIAAIAUANI 7 TUBENTTad1AYNITDA (p value 0.021)

)
'
A g

(Y o WA ; < N N
Tuvagimmindantes vuiaues RPA, LPA uazvuiavesntadosnanninnudanu@oaiu

@

luneaatin uanun ifinnuuananedeliisdngniedda

unagy

2 S o &
msanHuaaslfifinug 0122 9ARU5 1904 systemic to pulmonary shunt Wi l@tios tazuuia

o

A . < v o o Ay o a o
yoaravaanloa IagmnIL main pulmonary artery 1Hutfassdiagynduiusiumsinagaaulussos

4 v
NOINTIEA muﬂm?m%waemmmuclwagm@mﬂmamm% UliJLﬁEl’J%’é]\?ﬂUﬂWiQ@@]u"UfN shunt

Y o v
VOIINA

a dyd o Y =® 1 ~ o Y I [ o [ 1
N1U1 ﬂumm:}u@ﬂaﬂﬁﬂy1”13J1nﬂ°wa‘mz‘nﬂ‘wmummu,mﬂmwmmuﬂmn  ITUIN

1 d'd % d' 1 d' = % d' d' o [ yddy =
NAUNUNITYAAUN TV u,azﬂ’qnw"lmmiqmmmdmm LW’E’]ﬂﬁWGJJU1NﬁﬂﬁiﬂHﬂ‘HWUU [LEERY

E]

= A

] H Y 1
ﬂWiﬁﬂ‘HMWllLG]MI@EILWIH%H’J‘HﬂQlIEjﬂ’)flﬁﬂHW lm%i%ﬂ%na1ﬂ1§@]@@]1hﬂ1iiﬂﬂ1ﬁu1u"ﬁu Lﬁf]

a L4 o A A 1 [ Y J
’Jl,ﬂﬂ%‘l”iﬂﬁ]i]ﬂ’é)u il ‘VlllNﬁﬁ@ﬂTﬁiﬂ‘]&ﬂLlazﬂTlem'iﬂc]i’é)uﬁ’é)vlﬂ

a a J { @ { o
102 38073 Vl‘]fﬁlﬂ?ﬂll\'iﬂﬁ UASAMUS NIATNUITNIVATNT 19 64 R1UN 4 AANN-TUINY 2568



19NA1301999

1.

Altman CA, Fulton DR, Weisman LE. Identifying newborns with critical congenital heart disease.
[Internet]. 2016 [cited 20 Jan 2017]. Available from:
https://www.uptodate.com/contents/identifying-newborns-with-critical-congenital-heart-disease
Agarwal A, Firdouse M, Brar N, Yang A, Lambiris P, Chan AK, et al. Incidence and management
of thrombotic and thromboembolic complications following the Norwood procedure: A
systematic review. Clin Appl Thromb Hemost. 2016;22:722-31.

MacMillan M, Jones TK, Lupinetti FM, Johnston TA. Balloon angioplasty for blalock-taussig
shunt failure in the early postoperative period. Catheter Cardiovasc Interv. 2005;66:585-9.
Moszura T, Zubrzycka M, Michalak KW, Rewers B, DryZek P, Moll JJ, et al. Acute and late
obstruction of a modified blalock—taussig shunt: A two-center experience in different catheter-
based methods of treatment. Interact Cardiovasc Thorac Surg. 2010;10:727-31.

Guzzetta NA, Foster GS, Mruthinti N, Kilgore PD, Miller BE, Kanter KR. In-hospital shunt
occlusion in infants undergoing a modified blalock-taussig shunt. Ann Thorac Surg. 2013;96:176-
82.

Bove T, Vandekerckhove K, Panzer J, De Groote K, De Wolf D, Fran¢ois K. Disease-specific
outcome analysis of palliation with the modified blalock-taussig shunt. World J Pediatr Congenit
Heart Surg. 2015;6:67-74.

Kii¢iik M, Ozdemir R, Karagelik M, Dokséz O, Karadeniz C, Yozgat Y, et al. Risk factors for
thrombosis, over shunting and death in infants after modified blalock-taussig shunt. Acta Cardiol
Sin. 2016;32:337-42.

Wells WJ, Yu RJ, Batra AS, Monforte H, Sintek C, Starnes VA. Obstruction in modified blalock
shunts: A quantitative analysis with clinical correlation. Ann Thorac Surg. 2005;79:2072-6.
Monagle P, Chan AK, Goldenberg NA, Ichord RN, Journeycake JM, Nowak-Géttl U, et al.
Antithrombotic therapy in neonates and children—antithrombotic therapy and prevention of
thrombosis, 9th ed: American college of chest physicians evidence-based clinical practice

guidelines. Chest. 2012;141:¢737S-e801S.

1w 3 Ao @ a 1o A
WANISHIAA systemic to pulmonary shunts 1NN 15 laimsuanuila 103



