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Surgical Strategies for cCTGA

* PADband as definitive therapy for TI*

* Neonatal PA band*

* (Glassical (physiolagic) repair* = VSD, VSD+LVOTR
* Senning-ASO"*

* Senning-Rastelli**

* Patrick McGoon + atrial switch** “ 2 - s
= 1% ventricle physiologic repair* phy5| OlOgICﬁ' Repa”

* 1% ventricle anatomic repair**

* Medified Nikaidoh + atrial switch®*

* Fontan operation”™"

o Trc "‘E‘ 1 valve |ggi:-v:.mmm. t {molated)”

* Multi site pacing (resynchronization therapy)*

* No surgical treatment*

Dyl (. ""Syatemic LV, **Syatamic LV + RY. Relatve advantages

and dizadvantages are dizcusaed in the text, with explanasions of strategles.

Ana Paciwer Cardiok. 2011 Jub-Dec 435 103-110
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Associated Cardiac Anomalies

* Dextiocardia (25%) +- abnomealities

*  Malzignment of atrial and ventricular septa

*  Mitral-pulmonary continuity (usually) with subaortc conus, parallel
outfiow tacts

VED perimembranous-malalignment (S0 - B0%)
Multiple or remote VSDs
TV anomalies (25% - 90%)
traddling AV valves
Over-riding AV valves (ventricular hypoplasia)
Ventricular hypoplasia
Garonary anomalies
Inderruption of abnommally situsted conducbon pathway (—

= = ar o !

= )

Azzocated cadiae anomaliss oocur In neary a1 cases, aithough

thera ia a wide spectrum of severity. Features in bokd type may have
particular bearng on the potential for bivertricular seplation (anatomic or
phyalolog)

Ao Pactits Candiol. 2011 Iu-Oas 42 103-210.
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Surgical Options for cCTGA
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Outcomes of definitive surgical repair for congenitally
corrected transposition of the great arteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients
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Long-term outcome of surgically treated patients with
corrected transposition of the great arteries
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Long-term outcome of surgically treated patients with
corrected transposition of the great arteries
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Outcomes of definitive surgical repair for congenitally
corrected transposition of the great arteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients
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Apico-Pulmonary Artery Conduit Repair of
Congenitally Corrected Transposition of the Great
Arteries With Ventricular Septal Defect and
Pulmonary Outflow Tract Obstruction: A 10-Year
Follow-Up

Kyo Aeba, MD, Toshiy

J. D, Kivoahi Kowzums, MD, Yosbimi lino, MD,
Mitsubarn Mort, M, and Ryohet Yora, MD

tAan Thesac Seig 20037603538
3 2003 by The Secicty of Thoracs Sergroms

TSFDEZMHEF
LRENRE




LVOTS

- BETIDENHLIDH..?

s EERELELBEICHA D,

s EEZEETIFACETLEPRAEZEAIC
YIMLT, B ZRIDOELER (A EDFLEER

EPRICHABFLTLD) EFESILTLES. £
NICKYTRIBE T HENBESN D,

Pulmonary outflow obstruction protects against heart failure in adults
with congenitally corrected transposition of the great artenes
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Pulmonary outflow obstruction protects against heart failure in adults
with congenitally corrected transposition of the great artenies*
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Tricuspid Valve Regurgitation in Congenitally
Corrected Transposition of the Great Arteries and a
Left Ventricle to Pulmonary Artery Conduit
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Progressive Tricuspid Yalve Disease in Patients With
Congenitally Corrvected Transposition of the Gr
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“No factors examined ather than TV anatomy.
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Outcomes of definitive surgical repair for congenitally
corrected transposition of the great anteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients
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Outcomes of definitive surgical repair for congenitally
corrected transposition of the great arteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients
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Outcomes of definitive surgical repair for congenitally
corrected transposition of the great arteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients
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Conclusions: There were no statistical differences hetween long-term survival rates
of pavients who underwent conventional surgical repair versus these of patients who
underwent anmomic suegical repair, Results of conventional repair were sitisfactory

excepl in patients with significant tricuspid regurgitation. Results of anatomic repair

were also satisfactory even for patients with signilicant tricuspid regurgitation, and
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Outcomes of definitive surgical repair for congenitally
corrected transposition of the great arteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients
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Outcomes of definitive surgical repair for congenitally
corrected transposition of the great arteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients
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Qutcomes of Biventricular Repair for Congenitally
Corrected Transposition of the Great Arteries
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Outcomes of Biventricular Repair for Congenitally

Corrected Transposition of the Creat Arteries
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Long-term outcome of surgically treated patients with
corrected transposition of the great arteries
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Long-term outcome of surgically treated patients with
corrected transposition of the great arteries
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Long-term outcome of surgically treated patients with
corrected transposition of the great arteries
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The Role of Physiclogic Repair

* However, despite these limitations, the physiologic

operative approach may still be useful in highly
selected cases. Patients with good right ventricular
function and good tricuspid valve function, balanced
ventricles and favorable septation anatomy may be
suitable candidates, especially if a relative
contraindication to anatomic repair exists. Under some
conditions the physiologic repair option may be the
best option in patients with poor mitral valve function,
coronary anomalies, small atrium, dextrocardia, or
inlet ventricular septal defect features which may
complicate anatomic repairs.
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Natural history of cTGA

« Among 73 patients, 44 patients(609%) were unoperated at
their age of 18 years.

« 20/44 Pts(54%) were diagnosed in adulthood.

» Pulmonary stenosis, VSD and TR were the common
associated lesion, and dyspnea was the most frequent
symptoms at presentation.

+ 30/44 Pts(66%) required TVR * other interventions.

+ 4/44 Pts (13%) required HTX.

(J Am Coll Cardiol 2002;40:285-90

Surgical Interventions

+ Double switch operation
= Atrial switch (Mustard/Senning)+ Rastelli
= Atrial switch (Mustard/Senning)+Arterial switch

» Conventional operation
= Rastelli
= VSD closure
= PA banding
= TVR

Systemic Right Ventricle

+ Augmented pressure overload.

« Volume overload due to associated lesions.
= VSD
s TR

» Inadequate coronary perfusion upon exercise.
» Normal value of EF may be lower and exercise
response is lower than LV.
= 41+10% at presentation

Heart failure

» 67% of patients with
associated lesion and H—
25% of patients : &i”ﬁj
without associated \
lesion develop

congestive heart failure ......
by the age of 45. i

[
. os

» EF <35% are likely to
develop systemic HF.

(J Am Coll Cardiol 2000;36: 255-61)

Mechanical circulatory support

« ECMO
» LVAD
= External
- EXCOR
- TOYOBO 5
= Implantable R
- HeartMate II

- Jarvik
- EVAHEART P — BB B
- (HeartWare) { I ARE S

Brlin Heart EXCOR
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Mechanical circulatory support _

+ ECMO
« LVAD
= External _
+ EXCOR EVAHEART Duraheart
- TOYOBO
= Implantable kT
» HeartMate II
- Jarvik ,
+ EVAHEART
(HeartWare)

HeartMate I Jarvik zoo0

w7

Challenges of MCS in cTGA

« Intra cardiac structures;
spongy/ trabeculated RV
musscle.

+ Presence of moderator band.

= need modification of the

cannulation site to avoid
obstruction.

Challenges of MCS in cTGA

« Insufficiency of the tricuspid
sub-valvular apparatus when
exposed to higher pressure
post-operatively.

» Neurological complication rate
may be high (up to 43%).

Heart transplantation

+ Only 3% of HTx were performed for adult
congenial heart disease patients.

+ About 10-13% of the patients require HTx in
long term.

+ No specific data on prognosis after
transplantation in cTGA.

e —
Challenges of HTx in cTGA

+ Adhision: numbers of sternotomies >3 was
associated with increased mortality.

« Collaterals
+ Bleeding Bleeding Bleeding !!!
« Position of the great arteries

+ Need extra tissues of the donor organ, especially
pulmonary arteries and arotic arch.

« Long ischemia time due to technical difficulties.

I —
Challenges of HTx in cTGA

+ High PVR due to TR

+ High PRA due to multiple history of transfusions,
and bio-prosthetic materials.

+ Dextrocardia is relatively common in ¢TGA.

+ Liver and kidney dysfuction influence on
outcome.
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Conclusions

+ Heart failure is relatively common in cTGA
regardless of interventions.

+ MCS may serve as BTT/BTD in those patients.

« Indication of HTx need to be considered before
multi-organ failure.

» HTx team need to aware of all sorts of challengs
with ACHD to deal with this rare entity patients.

46



11. outcomes
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Clinical manifastations of correctad transposion of the great artarias

Fix

outcomes

ERXFEHXE RRSHIMEH
BEEKEF

Vicious cycle in ccTGA
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RV myocardial failure

Natural history in ccTGA
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Number of patients

Ok

[
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The Matural and Unnatural history of Congenital Heart Disease

What are the risk factors for outcome?

Associated lesions in ccTGA

Voskuil M, et al. Am | Cardiol 19g4; 83-558-062

Complications in ccTGA
without associated defects

Wl Complote heart block |

Left atrioventricular _

80 velve regurgitation =
|E= arrhythmias

— (8 Congostive heart failure | :

W
&
Decada o

I om W v W
Age lyears)  0-10 11-20 21-30 3140 41-50 51-60
18Pts 11 Pts 8P1s B6Pts

SHRENTTAE, BERTERET S LB,
BERISERITHBLTL,

e = T

Patients affected (36)




Natural or unnatural history

Graham T, et al_ JACC zo00; 36:-205-261

Risk factors for outcome

Talle 5. Cndds Ranio (O Examaics fin Choacd CHF, BY Dy fusc: VI

Graham T, et al. JACC 2000; 36:255-261

TR is Drives the outcome.

0

caEUEESITER

Survival (%]
L]

| —alPatirts = 40) : -i
201 === NaT,(n=23}
M, [n=17)

Burava )

] L] 1w 15 0 5 0 a5
Years of Observation

Prieto LR, et al. Circulation 1998; 98-g997-1005

Natural or unnatural history

BHEBA B, SRETIH2ITOFLAHER

Graham T, et al. JACC 2000; 36:255-261

Prevalence of moderate to severe
TR in ccTGA

Connelly

JACE, 1596 56 3(28-52) m
Prieto . 5-13 (Birth to &5) L206
Circulation, 1958 42 Follow up 20 yrs 43
Assodated Lesions{n=132):
Graham 182 32taz 57%
JACC, 2000 Mo associated .
v Lo%

Lesions{n=go): 35£15

4k
(unoperatad 44, (20-79)
adult)

Beauchesne
JACC, 2002

Associated lesions:5y%
Mo associated lesions: 0%

Outcomes after TV replacement

Study population : n=40(1964-1993)

£ 3
] 1
| 4 ?
a 5
= - WY £ menn |1 a1
o ]
i > b
F H
2 i
H
2 £ =l Peld
& i
. " . —
5 1 M ] v } " n x
Years s

20105 E7FEL60.7%
Son 1AM, et al. ITCVS 19g5; 109: 652-53
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Perioperative RV function predicts
post operative EF

Outcome of surgically treated patients

Prsremnt Surivel

Mongeon FF, et al JACC2011; 109: 642-53 HaraskaV, et al. J Thorac Cardiovasoe Surg. 2o0g; 129:182-91

QOutcomes after anatomic repair in

' ir??
How about the anatomic repair?” TWMU

1 _— .
1 . l Totzl number of patients (maleffemale), n 72 (aglz7) a7 (a4f3)
| PP A
Median age 3t repair, mean + 5D (range) years FEgleezya) 24 log-ag)
E Maorphalagy, n
Rastelli group n=68 "o Ao ®

Jatene group n=45 Group 1: Rastell group n=31 Dauble outlet of ight ventricle 56 L

Group 2: Jatene group n=37 Associated lesions. 1
ssociated lesions,

]

A P e e S ” 7
Murtuza B et ol Thomee Cardiovasc Sharma A et al Thorar Candiovase Sung PAJPS salza ojx
Surg 2013;242:1348-57 2009;137:404-412

Coaf hypeplasticarch 2 3

Survival after anatomic repair Outcomes after anatomic repair

a0

0
50
an
10 G

30 — Jatene
20 Rastelli

1o

1 1 1
17 15 20 25 30

10FFERERE E X £FT68.7%
BEM-A59—A_iabBEDN AL
Rasteliff CERIIZE L

LTI 77 H81.5%, 2055 EFET5T%
Mean follow-up : Rastelli Group 16.0x7.5years(8.3-25.5)
Jatene Group 14.3 % 3. gyears(7.1-26.6)
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Freedom from all cardiac events Comparisons of anatomic repair and
after anatomical repair physiologic repairs

Probability of Survival

ant Survreal

Gonp

Pas
o

Taretie

== Rastelli

Freedom from all cardine eventsi®a)

HDEREEE LIS,
WA 208 PHELDIEIL

Shinokna Tet al Thoree Cardiovase Surg 2007;133-1318-28

Comparison of anatomic repair and Comparison of anatomic repair and
physiologic repair physiologic repair

Prabability of Surviva
Pronahbility of Sunval . g2 h

5
H
5

@
=
&
2
a

o

Shinoka T et al JThomec Cardiovase Surg 2007;133:1318-28 ShinokaT et al_ I Thorar Cardiovasc Surg 2007,133-1318-28

Summary

v The presence of associated cardiac lesions
alerts the natural history.

¥ Survival is linked to the severity of tricuspid
regurgitation.

v Careful follow-up is necessary, and consider
timely timing of treatment before RV
myocardium fails.

50



12. — - A —
1) 1) 1) 1) 2)
1)
2) n
| 51 91969 85 - %l (ASD)- - [ Vo
| 09 o= ™V %8 28 - & 4 -8
(Qp/Qs 1.8) < 4L tdves — — cewdwi # 45 mmHg
< L k=2sqs # | 40mm L k=m™yo 8 | <V Y8
40  |H L kveqr - -V o vowi # 48mmHy
% Nef @ - ~=2008 843 |f{- i e ahoi ~ | 4k =V =Y
- — -~ <28WHO - | & 2013 ~ + - - <
— L e — % L Lyo
2015 12 |4 %  ~82016 1 16 (51 ) - 4 L <of
Ve 0 Y% N © CT# — ( 79miE - AL
ke - e — saf Ve 8 ~ | J #
| oV L——s % - - % Aoz % 0
Y ™MV O - IV cwdwi % | 43mmHy %N ©
% - - —qolfn  emm=L 4 o Lsoqelos 4dve
-= ™M=8/ _— _ I A<< Lo - = ™z oy ™9

51



13. —v k- AL <sof V2
0] X
42
Y |F % |- 2 Ko eed =y <of =™y
| 09 - o= ™V % - £ %  ENJ V
2015 - yeed 1 v - <D % - 4 rd v
- L <oaf v
O@
20 /20 Y% 14 33 ¢
N <
Ke B e
QRS 110msec. T (1)
] x
CTR 46% 2
3V -
@ETM-"
[] <
n Loy
l:l 4¢)D f:IZ[Z:»!DJ?K!
AL A.” d L™

52




CT# A < % SVCr o= ™Y
< - - ol e B 4 =
Sa0, % mmHg
Ao 96.9 IVC (6)
IVC 80.9 SVC (9)
SVC 88.8 RV 57/0/6 (s/d/e)
PA 90.2 main PA 44/7/20 (s/d/m)
PV 97.3 rt. PA 37/9/22 (s/d/m)
..Qp/Qs1.97 rt. PCWP (11)
RA (7)
LV 172/0/14 (s/d/e)
Ao 158/80/108 (s/d/m)
SRS E owk 4 Ay
<> zL o 4L =V —

- -+ 14mm —

53



38
- AL 14V % - L kq <af =™
| 200 he fid ofzm™| - % < aVis|om™
2015 - 0010 fx2  A{ (- = =1)% = =V
A o
20 /20
A o

] X

CTR 50% - o

TM_”

ST

I:l <4¢)D
[ ]

(+) QRS124msec.
(+)

54



< >

X # Scimitar % 4 Vv
<> #Ivcd AfsivC- A L Ly
CT# % IVC ~ o= ™ Yo LIV
Scimitar < - - =~ TM=

AV E

Sa0, % mmHg

Ao 97.1 IvVC (13)

It. PA 86.4 SVC (13)
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main PA 85.2 main PA 38/17/26 (s/d/m)
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