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Pulmonary Artery Plasty with Internal Thoracic Arterial Patch in Fontan Candidate
Junichi Koizumi", Akio Ikai", Tomoyuki Iwase!, Tatsuya Furutake!, Katsuyoshi Kanno?, Satoshi Nakano?,
Wataru Soda?, Shin Takahashi?’, Kotaro Oyama?’, Takashi Kobayashi®’, and Hitoshi Okabayashi!’

Department of UCardiovascular Surgery, ?Pediatric Cardiology, ¥ Anesthegiology, Memorial Heart Center, Iwate Medical University, Iwate, Japan
YDepartment of Cardiovascular Surgery, Mt. Fuji Shizuoka Children's Hospital, Shizuoka, Japan

Background: Efficient and durable intervention for residual pulmonary artery (PA)stenosis is important for the establishment
of excellent Fontan circulation. However, optimal patch material for surgical PA plasty has not been clearly defined. We
hypothesized that the internal thoracic artery (ITA) was the optimal viable material for surgical PA plasty.

Methods: Since 2007, four infants with single ventricle physiology developed residual PA stenosis and surgically intervened
with ITA patch. The diagnosis was HLHS in 2 cases and pulmonary atresia and single ventricle in 2. They underwent surgical
PA plasty with fresh autologous ITA patch for residual PA stenosis at 5-15 months of age after previous palliative surgery.
Concomitant procedures were bidirectional Glenn shunt as a second palliation in 3 cases and intrapulmonary artery septation as
a third palliation in 1. Intraoperatively, the dilated ITA was harvested with skeletonized fashion, and longitudinally opened.
Under cardiopulmonary bypass, stenotic lesion of the PA was augmented with the ITA patch using 8-0 polypropylene
continuous sutures.

Results: All patients were subsequently completed extracardiac TCPC at 20-25 months of age without further intervention.
Operative findings at TCPC shows smooth PA endothelium with elasticity at the site of ITA patch plasty, revealing less
degeneration and less inflammation. Neither mortality nor re-intervention was noted at 22-45 months of the follow-up period.
Post-TCPC cineangiography revealed balanced and developed PA configuration without residual stenosis.

Conclusions: The ITA patch seems to be one of the materials for surgical PA patch plasty in Fontan candidates in the infantile
period.
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Fig. 1 A: Postoperative 3D-CT after RV-PA Norwood procedure.

B: Postoperative 3D-CT after BDG showing left PA stenosis.
C: Postoperative BT shunt-graphy after left PA patch plasty and intra-pulmonary artery septation showing developed

left PA.

D: Postoperative cineangiography after extracardiac TCPC showing no residual PA stenosis.
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Fig. 2 A, B: Postoperative 3D-CT and cineangiography after RV-PA Norwood procedure showing stenosis of proximal RV-PA
shunt and reconstructed aortic arch, and dilatation of bilateral ITAs.
C: Postoperative cineangiography after PA patch plasty and BDG showing no residual PA stenosis.
D: Postoperative cineangiography after extracardiac TCPC showing no residual PA stenosis.
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Fig. 3 A: Preoperative 3D-CT showing right PDA connecting to right PA and occluded left PDA.
B: Postoperative cineangiography after central PA plasty with pericardial roll and LMBTS showing central PA stenosis.
C: Postoperative cineangiography after ITA patch plasty of central PA and BDG showing no residual PA stenosis.
D: Postoperative cineangiography after fenestrated extracardiac TCPC showing no residual PA stenosis.
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PA stenosis and dilatation of RITA.

Fig. 4 A, B: Postoperative cineangiography after central PA plasty with end-to-end anastomosis and RMBTS showing central

C: Postoperative cineangiography after ITA patch PA plasty with BDG showing no residual PA stenosis.
E: Intraoperative photograph of repaired central PA during extracardiac TCPC showing smooth PA endothelium with

elasticity at the site of ITA patch plasty.
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VTP IVFe FOMBEEEICL L EOHBIREDE S
bBEEND.

OO ITA 7Sy F 5% BB BIRIZA L IZ Bk
BEFHTHOLODPOWRENHL EEZTND.
HLOIECHETH ) MEEFHFETE L A1I0H
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L. FOEEEASEICE ) RERTIZL S0y FOK
R FEEEORE, BETRIIN T 2BEIRSZ
DHEDOEREEICERCE L EBEbLND. HTRR
TITA Sy F M BZEOMEIRFENES ThH o 72
A, %y FES DR CTHEBRESRIIA TV S E
KB, MBEESZFTIHRE BN RIC,
ITA 78y FIZBIIREECld & 5 2SHIENAR T & 1) (RE R I
EMBo-omERERELE ILRHOMENIREE &
W7z, b ATENN S VREMEIR 2 FLEE O fifi
BRI ICIEEFICE L EBEbN S, E5ITITASY
FIEECHERBZTH Ao MENKMEITEREL
MR L B8y FEETF R EIC b FRIC
B EHFETE L OB T 7 P EHEL TITA
Mk, WESCHBENEEN DL {, CABGEOEMY
FHEEICENLTOBEHRE S5 /5y FOFREERE,
BREELTFETELLEZTVD,

LEAAITANSY FLTRNTOEBERHLTLIOT
v, ITAPMAEImATE E LTEEL TR WEE
LREIIRIE DL RIS diffuse ZREDHE, HH
IZFEHLUBEOMEIRIZKIZIZITA 8y FORE &
RE5THATREESF V. TOHBEIZIZITA Sy F
* &) EWONERMEBR, LEL EOMOFEM % &
D LDREIIRNER T2, 5 WIEHE ITA % FREL
TEREOLRIWLEL DL, /2 ITAPAT—T
ER T INRMIIER SN TV AL EETO, HE
ATEL VD, ITAXFHT ATREEDH HEMNIZ
FRELSBEILBV/IEFEEEELF - 2ATHRET A
EHWEETHDL. /2, AECHBREZZET S L
ITA 78y FAMERTE 5 DIZFLIBEA A 5 Fontan FHTRT
DOEHICIRE SN AL TEEWNH 5. #HI2, EFEHLFE
DRBRIEHE T HBAMBIRENKE CBENT 7
O —F 2 ATy FI2 & BRI b + 18R
Bz ybeEZOND.

ITA % Fontan #iC OB/ CEAEFNICFT 5, FLIBEHT

RIZBT Bl REMENREAT D78y F 2 & 2%
D9 B RRMEATRIE S N7z

KN OESIZFE 49 BHHERNBERSREESRS
EMESQ013ETH - EFE)ICTEEL.
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