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 Movnpnc kolAiae Aoyw unbalanced AVSD (dominant
RV), kowoc koAmnoc, VA concordance, oAlkn avwpaAn
eKBoAn Twv nvevupLovikwv pAeBwv (supracardiac type)
— Xelpoupylkn d1opBwaon oAlkNC avwpaAng eKPoANC Twv
TIVEUOVIKWYV PAEPwV Kal Slailpeon TNE aviovoog KABETNC
$dAePag
— Alevepyela Glenn

* Well over the years, Sats mid 80’s

* Parents refused to proceed with 3 stage as
saturations stable and child not limited
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e Atage 12 2 yrs she reported to have gradually
deteriorated

e Breathless on minimum exercise
e Not able to walk to the school canteen with friend
e Self-referred for completion of Fontan

Work up with Echo, MRI, Cath Oct 2018
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Echo on admission

* Good ventricular function
* No AVV regurgitation
e Pulsatile biphasic flow in Glenn

Cardiac cath:
Glenn: 19-20mmHg
LVEDp 17-18mmHg
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Options

1. Very high LVEDp...Fontan will not work!

2. Very high PAp: Inoperable. Treatment for
PHT only...

3. Prepare with Mx and operate
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Ot emiBupntéc (optimum) TLHEC MECcEWV otnv Glenn
nPo thG oAokAnpwong eyxeipnong Fontan eivau:

a. 8-13mmHg
B.13-17mmHg
V. > 17/mmHg

6. Aev €xeL onuaotia, To dtamveupoviko gradient
(Glenn-LVEDp) eivau o onuaivov
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Options

Commenced on ACE inhibitors, diuretics and
sildenafil
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Situs inversus.

Maparnpeital povApng KOATTOG OTOV OTToi0 EKBAAAOUV OI TIVEUUOVIKEG PAEBEC XWPIC OTEVWOEIG,

KOBWE Kal n KATw KOIAn @AéBa. Aev  TTapaTNEEITAl  ONUOVTIKA QVETTAPKEI TNG  KOIVAS

KoATrokolAlakAC BaABidac.

duaioAoyIkr) GUOTAATIKOTNTA TNG TTPAKTIKA povhpoug KolAiag (KAdoua E€wbnong =  59%).

MOAIG diakpiveTal n UTTOTTAQQOTIKI _KOIAIQ 0TO Avw-otTiaBio épio TnG eupeyEBoug KoIAiag, amrd Tnv

OTToIa EKQUETAI N TIVEUPOVIKA aptneia TTou £xel diarausi auéowc JETA TNV TIveupoviKn BaABida.

H aopt ek@ueTal atrd TNV Hovripn KolAia Kal €XEl QUOIOAOYIKO €Upog. H aopTikr BaABida dev

TTapouaidlel onueia aveTT@pKeIac.

H de&1d dvw KoiAn @AERO avaoTOUWVETAI UE TIC TIVEULOVIKEG apTtnpieg (avaropia Glenn), xwpig
OTEVWON OTO QVAOTOUWTIKG TNG akpo. QoTtdoo, £xXel HIKPO eUpog (BiaueTpog 10xIA) o€ oXEon
ME TNV KATW KOiAN PAEBA Kal CUPMETEXEI HOVO KaTd 18% oTNV TTVEUHOVIKI KUKAo@opia.

ZuvuTtapxel €kdnAn didraon Tou cuoThpaTog Tng aluyou-nuialiyou eAEBag Kal Trapoucia

apBovwv PAEBOPAEBIKWY TTAPATTAEUPWYV AYYEIWV OTO AVWTEPO HECO HECOBWPAKIO.

KaAoU peyEBoug TIVEUUOVIKEG apTtnpieg (diaueTpog OeCidg 13xIA kai apiotepng 12xiIA). H
OlagopikA pory aToug U0 KAADBOUG OTTWG CUVAYETAI ATTO TNV TTPOCW PON) KE TNV TEXVIKA avTiBeTNG
@aong eival RPA 58% : LPA 42%.
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O AGYOG TTVEUMOVIKNG TTPOG CUCTNUATIKI por] OTTWG EAEYXETAI JE TNV TEXVIKNA avTiBeong @aong

(phase contrast flow) eival Qp:Qs=0,58:1.

Ae€16 aopTIKG TOLO HE PUOIOAOYIKEG EKPUOEIS TWV BRAXIOVOKEQAAIKWY QYYEIWV.

Ventricular End Diastolic End Systolic Stroke Cardiac Output Ejection

assessment Vol Vol Volume Fraction
ml ml/m?2 ml ml/m?2 ml ml/m?2 I/min I/min/m? %

Single Ventricle 99 83 41 34 58 48 5.2 4.3 59
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PC flows Forward Flow Backward Flow Stroke Volume Rigurgitant Cardiac Output
raction
mli/beat mi/beat/m? ml/beat ml/beat/ mi/beat ml/beat/ % I/min | I/min/m?
m? m?
Aorta 58 48 0 0 58 48 0 5.2 4.3
LPA 16 13 0 0 16 13 0 1.4 1.2
RPA 18 15 0 0 18 15 0 1.6 1.3
SvVC 6 5 0 0 6 5 0 0.5 04
IVC 22 18 0 0 22 18 0 1.9 1.6
ZUPTTEPAOC O 1.  Avaropia Glenn pe aveutrddioTn por TTPOG TIG TIVEUMOVIKEG apTnpPies, YIKPO waTdo0

HEyEBOG (CUPPETOXI OTNV TIVEUHOVIKH KUKAo@Qopia Katd 18%) pe amoTéAeopa €kdnAn
didraon Tou cucoThpatog TnG aluyou-nuialuyou @AERa¢ kal TTapoudia agpBovwv
QAEBOQAEBIKWY TTAPATTAEUPWY AyYEIWY OTO AVWTEPO HECO HEGOBWPAKIO.
Qp:Qs=0,58:1.

DuoIoAOYIKr) CUGTAATIKOTNTA JOVAPOUG KOIAIOG.

OuaAn koivii eKBOAr TWV TIVEUHOVIKWY QAERWV aTOV POVHPN KOATTO XWPIG OTEVWOEIG.



Fontan

Glenn




PROCEDURE

Fontan completion mid-December 2018 with 5mm
fenestration

Came off bypass with low BP

Renal output poor in the first 24hrs
Sats 100% (fenestration not used)
CVP 35-40mmHg

Mean BP low, renal perfusion pressure low
Renal failure settled in within the first days
Commenced on CVVH

Taken to the cath lab (26/12/2018)



Cath haemodynamics

AIMOAYNAMIKA ZTOIXEIA

Mpwv TV SLEVEPYELA TNC AYVELOTTAQOTLKNAC KAl ThC TornoBétnonc the LETAAALKNC evdonp6Beonc (stent)

Katwovoa Bwpakikn aoptn 133/68/79
Mveupovikn aptnpia 40/28/32
TehoblaotoAkn mieon KoWlag 22-30mmHg

Meiyua FIO2 : 50% JUOTNUOTLKOC Kopeouoc: 100%
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TeAWKn KaTaotaon

Katlouoo BwpaKkLkn 0opth

AplLotepn Kol\la

Juotnua Glenn

Sats 98%
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103/70
134/22

30/27/31
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Post-cath course

* No urine output. Continued CVVH
e Sats unchanged and high
e Simdax + Lasix drip + Adrenaline etc.

e Started dropping Sats to 89% a week later
* Extubated 3 weeks post-cath
 Remained anuric

* Changed to peritioneal dialysis
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Sats dropped further to mid-80’s 1 month post cath
Neurologically intact
No infection

Discharged 8 weeks post-op to local hospital renal unit and then
home peritoneal dialysis

Started PU small amounts 4 weeks post-op
Stopped home PD 4months post-op

1yr F/U: Normal!
Goes to school

Enjoys a normal life
Sats 91%
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Contemporary Outcomes After the Fontan Procedure

A Pediatric Heart Network Multicenter Study
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Ventricular diastolic function was assessed with measures
derived from pulsed Doppler interrogation:

— Duration of pulmonary vein flow reversal during atrial systole
— Tissue Doppler peak early diastolic velocity (E=)

— Tissue Doppler peak late diastolic velocity (A=)

— AV valve peak early diastolic inflow velocity (E)

— AV valve peak late diastolic inflow velocity (A)

— Deceleration time of the early AV valve inflow (DT)

— Duration of AV valve late diastolic inflow (AT)and

— Systemic ventricular flow propagation rate (FP)
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Contemporary Outcomes After the Fontan Procedure

A Pediatric Heart Network Multicenter Study

Page A. W. Anderson, MD,* Lynn A. Sleeper, ScD,t Lynn Mahony, MD,# Steven D. Colan, MD,§
Andrew M. Atz, MD,|| Roger E. Breitbart, MD,§ Welton M. Gersony, MD,q Dianne Gallagher, MS,t
Tal Geva, MD,§ Renee Margossian, MD,§ Brian W. McCrindle, MD, MPH,# Stephen Paridon, MD,*
Marcy Schwartz, MD,§ Mario Stylianou, PHD, Tt Richard V. Williams, MD,#+ Bernard J. Clark 111, MD,*
for the Pediatric Heart Network Investigators

Durbam, North Carolina; Watertown and Boston, Massachusetts; Dallas, Texas; Charleston, South Carofina;
New York, New York; Toronto, Ontario, Canada; Philadelphia, Pennsylvania; Bethesda, Maryland;
and Salt Lake City, Utah

* Largest-to-date multi-center study of children who have undergone a Fontan
procedure

* Overview of functional health status, ventricular performance, and exercise
performance in current survivors of the Fontan procedure.

e Ventricular function and AV valvular function were negatively associated with RV
morphology.

* Continued follow-up of these subjects will determine whether functional health
status is eventually related to measures of ventricular diastolic function.

» Effective strategies to preserve ventricular and valvular function, particularly for
patients with RV morphology, are needed.
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“..0ur finding of abnormal diastolic function in 72% of children who
had undergone a Fontan has not been previously reported and is
concerning. These indexes are dependent on cardiac loading conditions
and are unable to distinguish between enhanced chamber compliance
and impaired relaxation. However, given our findings, future studies
using invasive approaches are needed to ascertain whether these
children are at risk for diastolic heart failure...”
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Ventricular morphologic subgroups.
SYSTOLIC AND DIASTOLIC FUNCTION

“..0ur finding of apparently impaired systolic function in the RV subgroup
relative to the LV and mixed subgroups is consistent with the general opinion
that the structure of the RV is suboptimal for a systemic ventricle. The greater
prevalence of diastolic dysfunction in the RV subgroup, measured by E= and

E/E=, is not likely a consequence of difference in loading conditions compared
with the LV and mixed subgroups...”
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Meta tnv oAokAnpwon Fontan tu dev oyUEL:

a. To dtamveupoviko gradient mpemneL va eivat 3-5mmHg

B. H teAobLaoTtoAkn mieon tng LovnPouc KolALag Oev
rioillel poho adou €xeL mAeov oAokAnpwBel n Fontan

y. To mapaBupo tnc Fontan pmopet va amocuudopnoeL TV
TIVEULOVLKN KUKAOdOpLa Kot val aUENOEL TNV CUOTNUOTLKN
KapdLokn apoxn

6. To napaBupo tnc Fontan evdexetal va KAeloEL avTOpOTO
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