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CASE SUMMARY

This is a high-risk patient with single ventricle, low mean pulmonary arterial pressure, severe
ventricular hypertrophy, subnormal EF. Endocarditis of tricuspid valve (?) is described, but
valve function (incompetence) is not given in detail

DISCUSSION

There are several treatment options:

1. Primary.Fontan operation bears very high risk, because ventricular hypertrophy,
possible hepato-renal insufficiency after operation, usually seen in an older
patients

2. Cavo-pulmonary shunt is insufficient in increasing arterial saturation in an adult
patient, because of insufficient flow from upper body, contrary to small children

3. Cavo-pulmonary shunt with additional blood flow source ( systemic-pulmonary
shunt) seems to optimal option before Fontan operation

4. Cardiac transplantation on this stage to my opinion is not indicated

EXPERT’S OPINION
Cavo-pulmonary shunt with additional blood flow source (systemic-pulmonary shunt) seems
to optimal option before Fontan operation

|
CONCLUSION

I recommend cavo-pulmonary shunt combined with systemic (central)
aorto-pulmonary anastomosis. Operation can be performed without use of
extracorporeal circulation, to reduce risk of operation. If TV incompetence
is significant it must be corrected using ECC

REFERENCES
See below
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Midterm to Long-Term Outcome of Total
Cavopulmonary Connection in High-Risk

Adult Candidates

Yasuhiro Fujii, MD, Shunji Sano, MD, PhD, Yasuhiro Kotani, MD, PhD,
Ko Yoshizumi, MD, Shingo Kasahara, MD, PhD, Kozo Ishino, MD, PhD,

and Teiji Akagi, MD, PhD

Department of Cardiovascular Surgery and Cardiac Care Unit, Ofkcayama University Graduate School of Medicine, Dentistry, and
Pharmaceutical

Science, Okayama-City, Okayama, Japan

Background. Adult patients who do not Fulfill the
classical Fontan criteria now undergo total cavopulmo-
nary comnection (TCPC). However, limited information
is available om the results for high-risk adult TCPC.

Methods. Twenity-five consecutive adult patients laged 16
years of movre) who underwent TCPC were retrospectvely
reviewed. The mean age at operaon was 17 = 9 years
(range, 16 to 52). The following items were considered as
the potential risk factors acoording to previous reports: (1)
aped more than 30 years (7 of 25); (2) heterotaxy (9 of 25); (3)
systemic ventricular ejection fraction less than 50% (6
of 151; ) atrioventricular valve regurpitadon moderate or
greater {6 of 25); (5§ pulmonary arterial index less than
200 {7 of 25); i6) mean pulmonary arterial pressure 15 mm
Hg or greater {3 of 25); (7) pulmonary arterial resistance
2.0 wood units or greater (11 of 25); (8) arrhythmdas (13 of
25); (%) proteln-losing enteropathy (3 of 25); (100 MNew
York Heart Assoclation (NYHA) functional class 111 or
greater (9 of 25); (11) previous Fontan procedure (10 of

ince Fontan and Baudet first described their procedure

for the correction of tricuspid atresia in 1971, the
principles of the Fomtan procedure have been applied to all
forms of functional univentricular heart defects [1]. After
several modifications of this operation, the total cavopul-
maonary connection (TCPC), which was first reported by de
Lewal and colleagues [2], has become a standard method for
the Fontan procedure because it provides better venous
hemodynamics [3] and is less arrhythmogenic [4] than the
other Fontan modifications. In addition, several manages-
ment strategies have been incorporated to achieve an
improved mortality: universal risk factors that have resulted
in better patient selection |5} a “staged” approach to the
Fontan procedure with an interim superior
connection [6]; the use of fenestration [7]; and the use of
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25); (12) systemic ventricular outflow obstruction (1 of
25); and (13) end-diastolic pressure of the systemic ven-
tricle 11 mm Hg or kigher {4 of 25).

Results. The mean follow-up period was 57 = 45
months (range, 0 to 154). All patients had at least 2 risk
factors (ramge, 2 to 8). There was 1 earfdy death and 2 late
deaths. Comparing the late survivors and monsurvivors,
no statistcal significance was identified in the above risk
factors. However, the patients with 6 or more risk factors
had a significantly higher mortality rate than patients
with fewer than 6 risk risk factors (p < 0.00). Age (p =
oEl, NYHA dass (p = 0.13), and protein-losing enterop-
athy {p = 0.08) may be risk factors for late death.

Conclusions. The majority of the adult TCPC candi-
dates tolerated the TCPC procedure in the early postop-
erative period. However, the acoumulaton of risk factors
influences late montality.

{Ann Thorac Surg 2009;87:562-70)
i 2009 by The Socety of Thomacic Surgeons

modified ultrafiltration at the end of cardiopulmonary by-
pass [8].

In Japan, more than 300 patients have undergone the
Fontan procedure annually with a hospital mortality of
3% to 4%, and approximately 10% of these patients are
aged 18 years or older [%]. The TCPC procedure carries a
greater risk for the adult patient than for children be-
cause the adult functional ventricle usually presemts with
complications caused by long-term chronic hypoxia, ven-
tricular volume overoad, and increased venous pressire,
such as arrhythmia, protein-losing enteropathy (PLE),
plevral effusion, wentricular dysfunction, and limited
exefrise capacity [10, 11). Because heart transplantation is
not 3 realistic surgical option in Japan owing to a very
strict organ transplantation law, much more complicated
adult patients with a functional single ventride hawve
presented to our institute. However, unlike the manage-
ment of children with a functional single ventricle, man-
agement guidelines, including the preoperative predic-
tors for mortality, have yet to be established for the adult
patient who is a candidate for the Fontan procedure
because few studies have so far addressed this issue. The

O03-49T5/09 3600
dioi:10.1016/ pathoracsur 2008, 10.040
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Early to Midterm Results of Total Cavopulmonary

Connection in Adult Patients

Frangois Roubertie, MD, Julien Peltan, MD, Roland Henaine, MD, Pierre Oses, MD,
Xavier Iriart, MD, Jean-Benoit Thambo, MD, Nadir Tafer, MD, and

Xavier Roques, MD, PhD

Departments of Cardiovasoolar Surgery, Pedistric Cardiology, and Cardiar Anassthesiology, Bordeanx Heart University Hospital,

University of Bordeaox I, Bordeaus, Framce

Background. Total cavopulmonary connecdon (TCPC)
has not been studied in adults. We investigated early and
midterm morbidity and mortality in adults endergodng
TCPC and assessed risk factors for mortality.

Methods. Between June 1994 and October 20010, 30
adults (213 = 5.5 years) underwent TCPC {extracardiac
conduit). Twenty-two patients who had palliated single
ventricles underwent TCPC completions and & patients
underwent TCPC conversions. Preoperative and periop-
eratve data were reviewed retrospectively.

Results. Six of @ patHents with preoperative atrial flutter
or fbrlladon or intraatrial reentry tachycardia were
treated in the catheterization room. An aortc cross-clamp
‘was necessary in 12 patents, and 16 TCPCs were fenes-
trated. Mean follow-up was 51 months (range, 4-198
months). Early mortality was 10%: 2 of 8 conversions and
1 of 22 compledons. There was 1 late conversion death (at
56 months postoperatively). Postoperatively, 4 patients
required pacemakers and 1 patient required long-term
antiarrhythmic medicaton, but no heart transplantatons
were necessary. Risk factors for eary mortality were

In 1971 Fontan and Baudet [1] reported the Brst physi-
ologic repair of tricuspid atresia: this atrial-
pulmonary conmection became known as a Fontan pro-
cedure. Fontan surgery was then applied to different
forms of single-ventricle circulation and resulted in de-
finitive palliation. Since 1971, numerous modifications
have been introduced to this operation: the ideal age at
which to undergp surgery has been defined, and the
technical procedure itself has evalved [2, 3. The main
technical evolution has been a total cavopulmonary con-
nection (TCPC) using an intraatrial tunmel [2] or an
extracardiac conduit [3] instead of an atrial-pulmonary
connection to improve hemodynamics and, conse-
quently, the Fontan circulation.

Concerning age, the original selection criteria included
those older than 4 years but younger than 15 years [4).

Arcepiod for pubBcation Oct 2, 1112
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arrhythmia (p = 0.02), aortic cross-clamp (p = 0.054), and
extracorporeal circulation in hypothermia (p = 0.03). Risk
factors for overall mortality were conversion (p = 0.047),
absence of fenestration {pr = 0.036), surgery before Jamu-
ary 2006 (p = 0.036), aortc cross-clamp (p = 0.018),
extracorporeal clrculation in hypothermia (p = 0.008),
and archythmda (p = 0.005). New York Heart Associaton
functonal class had improved at the last follow-up:
precperatively, 17 patents were in class Il and 12 pa-
tents were in class 111 versus 18 patients in class | and 9
patients im class I1 postoperatively (p < 0L001). At the last
clinical visit, systemic ventricular function was main-
tained, amd no late supraventricular arrhythmia was
Found.

Conclusions. Barly and midterm TCPC results for
adults are encouraging for completion but are disap-
pointing for conversion. Identified risk factors for mor-
tality should improve patHent selecHon for TCPC.

{Ann Thorac Surg 201395941-7)
& 2013 by The Sodety of Thoraclc Surgeons

Currently, TCPC is generally performed between 2 and &
years of age [5]: sk factors for mortality have been studied
and defined for this age group [6]. In contrast, TCPC has
been rarely studied in adult patients (>>16 years old) [7-9],
and no risk factors have been defined. However, some adult
patients (with a single ventricle), with or without surgical
palliadon, are candidates for TCPC surgery [10). Adulis
who have a failed “dassic™ Fontan surgery (chrondc ar-
rhythmia, protein-losing emeropathy, pleural efusions,
wentricular dysfunction, limited exerdise capacity) are also
possible candidates for TCPC [11].

This single-center study assessed early and late mor-
bidity and mortality after TCPC performed in adults to
either complete interim palliation (TCPC-comp) or to
convert a failing atrial-pulmonary connection (TCPC-
conv). The risk factors for mortality were also assessed.

Patients and Methods

Study Population

Approval for this study was granted by the Institutional
Ethics Commitbee, and the need for individual consent

D03-89751 53600
hitp:!idedoLorgi10.1016/j.athoracsur 2002 10,004
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The Fontan procedure in adults

G R Veldtman, A Nishimoto, 5 Siu, M Freeman, P M Fredriksen, M A Gatzoulis,
W G Williams, G I Webb

Setthg—'[h'ha'ynduhmngmm]emﬁncrefma]m
-Retrospective cross sections] analysis.
(Objectives—To report our 20 yesr experience with adult Fontan operstions, and to compare late
outcome in patients with single veniride with definitive sortopulmonary or cavopulmonary shunt
DI,
Mmmdmhmmmmm—ﬁummn]dﬂthmlammﬁmm
!IEIEI and 31 December 1998 were identified. Mmrﬁc:-[nd late
umcnmem Bp]td recards. These patients were compared with & co of 30
adultsmthmg]e“mmdewhuhmiuntmdﬂwaﬁnmm
Regulis—61 adults, medisn age 36 years {range 1547 years), with 8 medisn follow up of 10 years
(ramge 0-21 years) were identified. Actusrial survival was 30% 8t one year, 76% at five years, 72%
gt 10 years, and 67% =t 13 years. Compared with before the Fontsn operation, more patients were
in Mew York Heart Assocstion (WMYHA) functional dass I or 1T at the latest follow up (B0% v 36%.,
pq&M!}Sﬁmkmuﬁmmmmﬁuﬂw@wmmﬂmmm
to severe veniriculsr dysfunction st the latest follow up compared with 3% before Fontan
Ep-:n.um) Arrhythmis incressed with time (10% before Fontan « 37% after 10 years, p < 0.001).
Fontan patients had improved NYHA functional class, veniriculsr function, atrioventricular regur-
gitstion, and fewer arrhythmiss then the non-Fonten group at the latest follow up.
Conclusion—The Fontan operation in adults has scceptable early and kste mortality. Functional
class, systolic ventricular function, strioventricular and srrhythmia deteriorate late
after but to = besser degree than in non-Fontsn patients with a single ventrice.

{ Heeri 2001;86-330-335)

Fopwords: Fontan operation; univentricul

The Fontsn operation allows total bypass of
the right heart.' It was first described in 1971 in
three patients with tricuspid stresia.’ The ideal
age to undergo the Fontsn operation is thought
to be between 18 months snd 6 years.”* Nat

who sre suitshle for the operstion® Under
these circumstances volume unloading the sin-
gle veniride and simultEnecusly improving its
oxygen delivery may permit better ventricular
preservation and may result in less strioven-
tricular (AV) valve regurgitstion, better func-
tional capacity, and potentislly improved lon-
gevity. Late owtcome B, however, not well
understood end comparstive data with more
ConseTvative mansgement sre not well docu-
mented.* We report our experience with the
Fonisn operation in adults over a 20 yesr
period. We compared the study patients with 3
cohort of patients who had had either cavopul-

ar heart; cavog

y shumi; sortoy y shami

records, and reports. of cardiac catheterisstion
and echocardiography were reviewed for pa-
tient charecteristice. The cardisc morphology
was reviewed and categorised according to
operstive notes, and echocardiographic and
aneangiographic descriptions of the anatomy.
Patients were asmigned one or more of the
following disgnostic categories based on their
underlying snatomy: tricuspid atresia, douhle
let left ventride, pulmonary atresin with
intact veniricular septum, double outlet right
veniricle, sirial isomerism, transposition of the
great arteries complex, or other hypoplastic
veniride.

Aprtic saturstions, mesn pulmonsry artery
pressures, systolic ventriculer function, the
presence of pulmonary arterial stenoses (any
focal or diffuse stenosis evident on either
cardiac catheterisstion or echocardiogram),
dominant ventricular snatomy (Jeft or other),

Omtario MG 204, monary of sortopulmonary shunts as their and the severity of AV valve regurgitation were

definitive pallistion. recorded from cardisc catheteriestion and two
E}REWJ. dimensional (cross  sectional}  echocardio-
5 Sin Patients and methods graphy reports befiore Fontan operation. Surgi-
M Fresman PATIENTS cal history was obtsined from operstive notes.
F M Fredriksen Fomtan group Recent follow up status was documented from
A Catoulin Consecutive patients alder than 18 years at the  Dospital records and contact with the patient
G [} Webb time of surgery who underwent 3 modified 8nd referring physicians. Thirty seven study

Fontan procedure at the University of Torongo  patients also formed part of a concarrent study
E-r:rh::h. Congenitsl Cardiac Centre for Adulm (UTC-  beoking st outcomes of late sivial srrhythmiss
D"‘Ial___ CCAY, Toromto, Canada, between | January afier the Fontan operation.’ Ethics approval

1962 and 31 December 1998 were identified wss obtained fom the Torooto Genersl
Accepied 17 Apcl 3001 from the UTCCCA datsbase. Hospitsl Hospitsl research ethics board.
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Early and medium-term results after modified Fontan operation in adults

5. Ovroutski®*, V. Alexi-Meskishvili”, P. Ewent®, .-H. Niimberg®, R. Hetzer", P.E. Lange®
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Absiract

Objective: Single ventricke pallistion i rarely performed in adults and the results are less optimal than in children. In this anicle we
amalyze our experience with the madifiesd Fontan operation in thiz age group. Methnds: Data of 15 comeontive patisnts with sin gle ventricle
witha mean age of 26 {range 16-38) years, who underwent Fontan opemtion between 392 and 172N wese retrospectively amal yoed . Five
patients had previously had an softopulmonary shunt in childhood and two patients had previoosly received a bii-dinsctional cavopul monary
shunt 2% adults. Eleven patienis were preoperatively i NY HA class ITT and four in class 11 The main faciors for the selection of the patients
hefire surgery were well-developed pulmenary arteries with lower lohe index 120 + 30 mmim®, pulmanary anery presane <18 mmHg,
good cardise fimction and enddizgtolic systemic ventricubr pressre <12 mmig The bieral wmel Fontan operation (LTRD) was
performed in fen patients and extracandiac Fontan aoperation (ECFO) o five. A ferestration 4-5 mm in size was constrocted in all patients
with LTFO and im three of five patients with ECRQ. Remlts: There was one intmoperative and ane lae death (ol meortality 13% . The mean
extmhation fime and hospital stay were 24 h and 21 days, respectively. Severe paeinperative complications were observed in three patients
{20% ). Two LTRD patients out of a okl of eight patients (53%) with perioperative amhythmias received a permanent pacemaker due to
hradyamhythmia. During the median follow-up of 50 (ange ?J-]ﬂ-.]': yﬂn fuu' patiemts developed amrhythmiss; one of them had new
omset hradyamdyfhmis afier LTRD and required per pac i The median pasinperative axygen ssturation was 93%
{range Y-8 T NY HA clss improved significantly in 12 survieors. &ﬂn:ﬂh:lm {54 years pasioperatively, n = 12} showesd
excellent Fontan hemodynamics in all patients. Conchsions: The modified Fontan operation can be performed in adobs with acceptahle
early and midierm mortakity and morbidity and lead s o ether complete or marked relief of cyanosis and embon ced exencise tol erance n all
survivers. Postoperative arrhythmias are ane of the main drawhacks but the incidence of amhythmizs after BCFD seems o be krwer. The
lemg-term follow.up has yet i he estahlished .

D AMB Ekevier Science B.V. All rights reserved.

Keyworde: Fontan opemton in aduk; Exsracardiac; Latersl smmel

1. Tmtroeduction 2, Patents and methods

In paticnts with single ventricle, the Fontan operation
relieves cyanosis and venricular volume overload. It
improves exercie tolarance and preserves ventriculsr fume-
tion. The ideal time for the operation is in eardy childhood to
avoid long-term volume overload and ¢yanosis, which may
lead i valve regurgitation and myocardial fibrosis. In adul
patients the Fontan operation bears these gpecial risk factors
far an adverss owtcome [ 1-3]. To establish whedwer late
swrgical Fontan pallistion in adults is beneficial, we
analyzed our resuls of de last 8 years,

* Commesponading amthor. Tel: +459-30-4393 2000 fr +4930-4593
0.
E-oveal | aaddre sn orvrotsiol@dbaob de 8 Onvooest sk}

Between March 1992 and January 2000, 15 consecutive
adulis (23%) of the ol of 64 patients with single veniricle
phyziolegy underwent a Fontan operation at our institution.
Their mean age was 26 years (range 16-38 years) and mean
body weight 60 kg (range 42-00 kg). Eight patients were
older than 25 years Previous surgical procedures during
childhood were establishment of an aortopulmonary shunt
in five patients and of pulmonary anery banding in two.
Twao patients had received a bi-directional cavopulmaonary
shunt pricr to the definitive Fontan operation. Preopera-
tively four patients wese in NYHA class ITand 11 in clas
I {Fig. 1). Preoperative anerial oxygen saturation was £2%
{range &4-85%, Fig. 2). The anatomical diagnoses are
presented in Table 1. All patients were seen for the first
time in our outpatient depatment s adults.

1010 TS - s foons mraser £ 5003 Eloevier Scimmce BV Al rights ssarved
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Role of Systemic to Pulmonary Artery
Shunt after Cavopulmonary Anastomosis

Pankaj Garg, M.Ch., Sachin Talwar, M.Ch., Shyam Sunder Kothar, D.M.,
Palleti Rajashakar, M.Ch., Rachit Saxena, M.Ch., and Balram Alran, M.Ch.

Camdiathovacic Centra, AN India Institute of Medical Sciences, Ansan Nagar, New Delhi, India

AasTRecT Supedor cavopul monary an astom osis and total cavopul monary anastom osisare the procedures of
choice for the management of patiemts with a functionally univentricular heart. We review the various
indications, sites, advamages, and complications of a systemic to pulmonary artery shunt after the creation
of superior cavopulmonary anastomosis. Systemic pulmonary artery shunt may be useful as a paliative
strategy in patients who have hypoxemia and completion of total cavepulmonary anastomosis is not

feasible. doi: 10.1111/jocs. 12154 (J Card Swrg 2073,28:539-603)

Since its introduetion in the 19403, a systemic to
pulmonary shunt has played an important rode in the
management of patients with congenital cyanotic haart
dizaase. Cumenthy it is perfornned as an initial paliation
in meonates and small infants with a structurally or
functionally univentricular heart as the older children
comnmnonky undengo a bidinectional supernion cavopulmo-
nary anastomosie [BDG) or one of the types of total
cavopulmonany connection (TCPC).' Both BDG and
TCPC have good short- and mid-term results as both
these procedures improve functional capadty of the
patient, decrease cyanosis, and dedrease the wolume
overioad of the single ventride. ™ Advantages of BDG
owvel gyatemic pulmonary arery shunt are that it
decreases the volume lading of the heart leading to
a decrease in ventnicular end diastolic pressune and
wentricular work . In addition, the mean pulnnonany arteny
pressune and pulmonary vascular resistance remaing
lowr companed 1o patients with a systemic pulmonany
artery shunt.* The Fontan operation further underoads

collaterats b'pdah'erng the hepatic factor into the
pulmonany circulation.® However, in the long term bath
proceduras are fraught with complications such as
cerebrovascular accidents, amhyihmias, progressive
cyanosis and dyspnes on exertion due 1o the develop-
ment of systemic to pulmonary arery collaterals,

Conlfat of intesat Tha auiers ackrowskscdoe no confllal of inenest
i el S B

Airess 1o comaspondace: O, Sackin Tabsar, MOk, Dopai st
of Candakomcic and Vasodar Sungery, Al india rstine of Mackcal
Sciomcan, Arcaid Magar, 110029 Meow Do, hda Fec +51-11-
TESEEREE; e-mail: sachiniabsaniBhorraloom

pulmneonany arteniovenous fistulas and systemic venous
collaterals” protein-losing enteropathy, and progressive
Fonitan failune that may necessitate a cardiac transplan-
tation.® This may be due to the development of
gyatemic wenous hypertension, pulmonary  arteral
ypotenaion, or ventricular dysfunction.”

Encowraged by the eary results of both these
procedures, it was thowght that the night ventriculr
pump iz not mandatony for the pulmonany blood fiow
and energy present in the vena-caval blood flow is
gufficient for blood to pass through the pulmonany
circulation.® But the development of complications after
both of theae procedunes in the long-temn has led toa
remeswesd interast in the rde of the nght ventrids in
pumging blood into the pulmonany dnculation.

It s weell known that the essential functions of the
right ventride are to pump blood into the pulmonany
arculation at an adequate pressure 1o keep the
pulmonary capillary bed open. =

A low systemic venous pressure is essential for
prenvention of penipheral edenna amd hepsa tic conges tion.
At the zame time, a pulsatle pulmonary Bood fiow
provsdes better transfer of pressure enengy fromn the
main pulmonany artery 1o the pulmonany capillary bed
comparnsd to linear flos, which leads to recnuitent of
additional capillary bed requining increased pressune 1o
opan.'” Recruitment of additional capillary bed leads
to a decease in the pulmonary vascular resistance
and improvennent in gaseous exchangs." " Also thers is
improvement in pulmonany  ymphatic drainage by
tranamitting the arteral contractions to the hmnphatc
vessels wrapped around the pulmonary arteres.’™
Finally it also provides growth stinules to the pulme-
nary arteries. '

Fatients wiho have undergons a BDG or a TCPC are
Imowwn to gradually develop an increase in systemic
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The Effect of Additional Pulmona

Timing of the Total Cavopulmon:

Ymkje J. van Slooten, MD, Nynke J. Elzenga, MD, PhD, T
Joost P. van Melle, MD, PhDy, Rolf M.F. Berger, MD, PhD,
Departments of Cardiothoracic Surgery, Cardiology, and Pediatric Cardiology, Cente
Medical Center Groni Groningen, the Netherlands

Background. The staged Fontan procedure is used to the total cavof
palliate functionally univentricular hearts. The effect of  years vs 290 [

additonal pulmonary blood Aow combined with a bidi- cavopulmonarn
rectional cavopulmonary shunt in these patents remains 6.49] years vs 3

a controversial subject. larger median |
Methods. This retrospective study incduded all 82 pa-  0.68 [0.59 to 0.7
tients with a unilateral or bilateral bidirectional cavopul- Conclusions.

monary shunt at our institution between April 1990 and nary shunt and
July 2010. Patients with hypoplastic left heart syndrome longer interval
were excluded. Two groups, based on the presence (n = Hon without ey
571 or absence (n = 25) of addidonal pulmonary blood ically be advan
flow after the bidirecHonal cavopulmonary shunt, wene neaded for a s1
mimpared. postponement
Results. Patents with a bidirecional cavopulmonary Hon of a larger
shunt combined with addiional pulmonary blood Aow patient mismat
had higher arterial oxygen saturations postoperatively
{B6% [interquartle range, B5% to 90%] vs B2% [B0% to
B5%]; p = 0.001) and had a longer median interval before (=}

staged Fomtan procedure has been proven to  all B2 patients v
reduce death and provide early volume unloading at owr institut
in patients with functonally univentricular hearts [1-3]. Patients with |
The bidirectional cavopulmonary shunt (BCPS) com- duded becaies:
bined with additional pulmonary blood Sow (APBF) on are at higher ri
track to the total cavopulmonary connmection (TCPC) For each inclu
remains a controversial subject. follow-up data
Theoretical advantages of APBF may include higher were created :
oxygen saturations, increased pulmonary artery growth, APBF.
and implantation of a larger extracardiac conduit at
completion of the TCPC. Disadvantages may include  Imitinl Palliati
elevated central venous pressure in the upper body, Initial palliatio
increased ventricular volume load, a negative effect on or a modified |
final Fontan candidacy, and increased interval morbidity nary fow to th
[4-7]. In this study we analyzed some of the effects of alent balance |
APEF on the timing of the TCPC in patients with func- such as enlar
tonally univentricular hearts. documented b
Bidirectional C
Patients and Methods Timing of the
This study is a retrospective, single-center cohort study but was prom;
of patients with single-ventricle physiclogy. We induded nosis, the wish
and as an ine
Accepied for publication Fob 20, 2012 mately, the T
. 4o De van 55 . . coniee | PAlliation. Intr
Groningen {UMCG), Depariment of Thorack: Sitgery, 5700 RE - Gronin- procedure or
i, the MNetherlands; ¢-malk: y.jvanslosen@umcg.nl systemic circul
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