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he aim of the operation is to reduce the right ventricular (RV) pres-
sure and the pressure gradient between the RV and the pulmonary
artery (PA) in Tetralogy of Fallot-type disease. Generally, transan-

nular patching was required when the pulmonary annulus is extended to be
too small to lead to acceptable postoperative RVp/LVp less than 0.65. If the
anomalous coronary artery exists in the RV outflow tract, the procedure
can not be done. This double outlet technique would be associated with du-
rable relief of right ventricular outflow tract obstruction and makes poten-
tial for growth of the surgically created outflow pathway.

Double-Outlet Technique for
Tetralogy of Fallot-Type Diseases with

an Anomalous Coronary Artery:
Case Report

AABBSS  TTRRAACCTT  In Fal lot-type di se a ses, the ma in go al of the ope ra ti on is to  re du ce the  right ven tri -
cu lar systo lic pres su re to less than two-thirds of the syste mic systo lic pres su re. For this pur po se, usu-
ally tran san nu lar patch with oto log pe ri car di um ha ve be en used. An ano ma lo us co ro nary ar tery
trans ver sing the right ven tri cu lar outf low tract (RVOT) is a ma jor sur gi cal chal len ge in tet ra logy
of Fal lot-type di se a se (TOF) with a small pul mo nary an nu lus. In the se ca ses, con du its are fre qu ently
used  and re o pe ra ti ons are re qu i red over ti me. With the use of this tech ni qu e, it is pos sib le to pre-
ser ve the ano ma lo us co ro nary ar tery in de fi ni ti ve ope ra ti on for TOF-type di se a se. Al so the pos te -
ri or wall of the cons truc ted path way con sists of au to ge no us tis su e with pre ser ved growth po ten ti al.
In this study, we pre sen ted re cons truc ti on of the right ven tri cu lar outf low path way in a ca se of tet -
ra logy of fal lot-type do ub le out let right ven tric le with ab nor mal co ro nary ar tery.

KKeeyy  WWoorrddss::  Tet ra logy of fal lot; co ro nary ves sel ano ma li es; pul mo nary val ve ste no sis 

ÖÖZZEETT  Fal lot tet ra lo ji si ti pi has ta lık lar da te mel amaç, ope ras yon es na sın da sağ ven tri kül ba sın cı nı,
sis te mik ba sın cın üç te iki si nin al tı na in dir mek tir. Bu nun için en sık oto log pe ri kart ile tran sa nü ler
ya ma kul la nıl mak ta dır. Kü çük pul mo ner anu lu su olan Fal lot Tet ra lo ji si ti pi has ta lık lar da, sağ ven -
tri kül çı kış yo lu nu çap raz la yan anor mal ko ro ner ar ter ler en önem li cer ra hi prob le mi oluş tur mak -
ta dır. Bu tür has ta lar da kon du it ler sık lık la kul la nı lır ve uzun dö nem de re o pe ras yo nla ra ge rek
du yu lur. Fal lot tet ra lo ji si ti pi has ta lık lar da kul la nı lan bu tek nik, anor mal çı kış lı ko ro ner ar ter le ri
ko ru mak ta dır. Bu nun la bir lik te ar ka du va rı oto log do ku ile oluş tu ru lan yo lun bü yü me po tan si ye li
ko run muş olur. Bu yazıda ko ro ner ar ter ano ma li si ile bir lik te sağ ven tri kül çı kış yo lu re kons trük -
te edi len fal lot ti pi çift çı kım lı sağ ven tri kül olgusunu sun mak ta yız.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Fal lot tet ra lo ji si; ko ro ner da mar ano ma li le ri; pul mo ner ka pak dar lı ğı  
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CA SE RE PORT
A 1-ye ar-old boy, cya no tic sin ce birth du e to a do -
ub le-out let right ven tric le with ven tri cu lar sep tal
de fect and val vu lar pul mo nary ste no sis.. The S1 and
S2 are nor mal, systo lic ejec ti on mur mur of 3/6 de-
g re e is he ard on the left ster nal bor der, at 3-4th in-
ter cos tal spa ce. Aus cul ta ti on of the lungs is nor mal.
Ot her physi cal fin dings are nor mal inc lu ding the
fe mo ral pul ses.

A two-di men si o nal ec ho car di og raphy was
per for med and re ve a led duc tus ar te ri o zus and right
ar cus aor ta, aor ta was left si ded to the pul mo nary
ar tery. In the an gi og rams, right ven tric le is lar ger
than nor mal. Pul mo nary val ve is hypop las tic. In-
tra o pe ra ti ve fin dings sho wed that the right co ro -
nary ar tery ori gi na ted from the left co ro nary
ar tery, trans ver sing the right ventricular out flow
tract (RVOT) very ne ar the ma in pul mo nary trunk.
Car di o pul mo nary bypass with mo de ra te hypot her -
mi a was used. Af ter car di op le gic ar rest, a ver ti cal
in fun di bu lo tomy in ci si on was ma de be gin ning a
few mil li me ters be low the le vel of the co ro nary ar-
tery that cros ses the right ven tri cu lar outf low tract.
Hyper trop hi ed ab nor mal musc le bund les we re di-
vi ded and re sec ted thro ugh this in ci si on. The ven-
tri cu lar sep tal de fect was clo sed with a synthe tic
patch thro ugh this right at ri o tomy in ci si on. Two
pa ral lel lon gi tu di nal in ci si ons in the ma in pul mo -
nary ar tery we re con nec ted by a trans ver se in ci si -
on so that a wi de flap was cre a ted that is of
suf fi ci ent length to re ach the ed ge of the ven tri cu -
lo tomy (Fi gu re1A). Af ter pul mo nary val vo tomy,
the flap is tur ned down on to the an te ri or sur fa ce
of the in fun di bu lum such that it li es over the co ur -
se of the ano ma lo us co ro nary ar tery (Fi gu re 1B).
The pul mo nary ar tery flap was ap pro xi ma ted to the
su pe ri or ed ge of the ven tri cu lo tomy. Sub se qu ently,
a ho od of oval-sha ped glu ta ral dehy de-tre a ted pe -
ri car di al patch was cir cum fe ren ti ally su tu red to the
ed ge of the ven tri cu lo tomy, both ed ges of the pul-
mo nary ar tery flap, and the ed ge of the pul mo nary
ar te ri o tomy (Fi gu re1C). At the end of this pro ce -
du re, the right ven tric le has two outf low tracts: a
pre su mably res tric ti ve path way thro ugh the in fun -
di bu lum and na ti ve pul mo nary val ve; and the new

path way was cre a ted using the flap of the pul mo -
nary ar tery wall and the ro of of pe ri car di al tis su e
(Fi gu re 2). The pe ak-to-pe ak gra di ent bet we en the
right ven tric le inf low and the branch pul mo nary

FI GU RE 1A: Two pa ra lel lon gu tu di nal in ci si ons in ma in pul mo nary ar ter ya -
re con nec ted dis tally, thus cre a ting wi de flap of pul mo nary ar tery tis su e.

FI GU RE 1B: Pul mo nary ar tery flap is su tu red to su pe ri or ed ge of ven tri cu lo -
tomy.

FI GU RE 1C: Glu ta ral dehy de-tre a ted pe ri car di al patch is cir cum fe ren ti ally su-
tu red to the ed ge of the ven tri cu lo tomy, both ed ges of the pul mo nary ar tery
flap, and the ed ge of the pul mo nary ar te ri o tomy.
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ar te ri es was 15 mmHg af ter car di o pul mo nary by-
pass. He mody na mi cally the re was no evi den ce of
re si du al RVOT obs truc ti on (in tra o pe ra ti ve RVp/
LVp 0.55). The pa ti ent disc har ged 7 days af ter the
ope ra ti on and 9 months af ter the ope ra ti on his
func ti o nal ca pa city was New York He art As so ci a -
ti on (NYHA) Clas sI and ec ho car di og raphy in di ca -
ted a 17 mmHg pres su re gra di ent ac ross the RVOT,
and mild pul mo nary in suf fi ci ency.

DIS CUS SI ON
Ab nor mal co ro nary ar tery ana tomy, with a ma jor
co ro nary ves sel cros sing the outf low tract of the
right ven tric le, po ses spe ci al prob lems du ring re-
pa ir of tet ra logy of Fal lot-type di se a se. The in ci -
den ce of co ro nary ar tery ano ma li es in tet ra logy of
fal lot is re por ted to be 2% to 10%.1 The most com-
mon of such ana to mi cal va ri ants is right co ro nary
ori gin of the an te ri or des cen ding ar tery, such that
the an te ri or des cen ding co ro nary ar tery cros ses the
outf low tract of the right ven tric le.2 Less com-
monly, the re is a sing le co ro nary ar tery, or right
co ro nary ori gin of the cir cumf lex ar tery, or du al
blo od supply to the an te ri or sep tum with the por-
ti on ne a rer the ba se of the he art supp li ed by a ves-
sel ori gi na ting from the right co ro nary ar tery, and
that por ti on ne a rer the apex supp li ed by a branch
of the left co ro nary ar tery.

Va ri o us pro ce du res for the re pa ir of Fal lot-
type di se a se with the ano ma lo us dis tri bu ti on of 

co ro nary ar te ri es over the RVOT and small pul mo -
nary val ve an nu lus ha ve be en re por ted.

In such ca ses, ob li qu e ven tri cu lo tomy, two
patch re pa ir, tran san nu lar patch re pa ir un der a mo-
bi li zed co ro nary ar tery, tran sat ri al re sec ti on of sub-
pul mo nary obs truc ti on and ex tra car di ac con du its
ha ve be en used. The use of con du its in in fants  and
yo ung chil dren car ri es a risk of re cur rent RVOT
obs truc ti on, with the ne ed for re o pe ra ti on as the
child out grows the prost he sis. 

Ex cel lent re sults ac hi e ved by using pe ri car di -
al patc hing to right ven tri cu lar outf low tract and
the use of non val ved pe ri car di al con du its for
Tetralogy of Fallot-type disease (TOF) and pul mo -
nary at re si a.3,4 Anot her be ne fit is that no ne of the
pa ti ents who un der went re o pe ra ti on had to ha ve
the con du it rep la ced, just en lar ged.5 Schlich ter and
col le a gu es ha ve re por ted the ir study which com-
pa res au to lo go us pe ri car di al val ved con du its with
the ot her con du its. The ir long-term re sults are ex-
cel lent and can be com pa red fa vo rably with ot her
con du its.3 The ir study shows a fre e dom from re o -
pe ra ti on of 80% at 10 ye ars com pa res fa vo rably
with da ta on all ot her ava i lab le con du its.3 Isa mat -
su and col le a gu es ha ve re por ted the ir study which
com pa res long term re sults of the use of equ i ne pe -
ri car di al con du its, au to lo go us pe ri car di al con du its
and di rect anas to mo sis re pa ir.5 They sug gest to use
di rect anos to mo sis when pos sib le. It is bet we en
the PA and RV by brin ginng down the dis tal end
of the PA to the ven tri cu lo tomy and co ve ring the
an te ri or as pect of the outf low tract with an au to -
lo go us pe ri car di al mo no cus pid patch.

Do ub le out let tech ni qu e des cri bed in1995 by
van Son, ap pe ars to pro vi de ade qu a te de com pres si -
on of the right ven tric le.6 Dan do u et al and Asa no
et al have used si mi lar tech ni qu es.2,7 The o re ti cally,
it has the ad van ta ge of po ten ti al growth of the sur-
gi cally cre a ted outf low path way that has be en con-
s truc ted in part from a flap of vi ab le au to lo go us
vas cu lar tis su e and wit ho ut a ne ga ti ve ef fect on the
co ro nary ar tery. The se met hod has se ve ral ad van -
ta ges, inc lu ding low cost, easy cons truc ti on, ab sen -
ce of an ti ge ni city, ca pa bi lity of in cre a sing its
di a me ter and no ne ed for ste ri li za ti on. 

FI GU RE 2: Pos te ri or part of the new path way cre a ted using the flap of the pul-
mo nary ar tery wall.
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This tech ni qu e sha res with simp le tran san nu -
lar patc hing the vir tu al cer ta inty of so me deg re e of
pul mo nary in suf fi ci ency. Dan do u et al re port pul-
mo nary res te no sis in a ca se eit her.2

Use of this tech ni qu e has ma de it pos sib le 
to ex tend the po licy of pri mary re pa ir of tet ra-
logy of Fal lot Type di se a se in sympto ma tic 

pa ti ents to tho se with a va ri ety of ab nor ma li ti es of
co ro nary ar tery ana tomy. It is im por tant to 
de com pres si on the right ven tric le in the se 
pa ti ents but al so it is im por tant to use ma te ri als
the re are ava i lab le to growth po ten ti als by the way
re du cing the ste no sis ra tes and ti me in ter vals to re-
o pe ra ti on.
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