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Un peu d’histoire : Une opération qui a un peu plus de 50 ans

1963, Denver : Thomas Starzl a fait 200 greffes
hepatiques chez le chien

Bennie Solis, 3 ans Atrésie des voies bilaires :
cirrhose avancée . Donneur : un enfant mourant
d’une tumeur cérébrale

Prélévement sous CEC aprés arret cardiaque
TH cauchemardesque sous CEC : Mort per op

2 autres : décés a 7 et 22 jours Embolie sur
thrombose sur canule de CEC

1968 , Pittsburg La greffe marche : sous CEC !
Technique, physiologie, immunologie...

LA TH depuis ...

Live Transplantation Period

2025 : 1431 TH France

Plus de 7000 en Europe

IR " -
Mortalité op survie:1lan,5ans

7-8% 1990-95 : 75%, 64%,
2010-15 : 86%, 74%,

Meilleure prise en charge médicale et chir

| Nombre de TH & Bordeaux sur 6 ans |

Classement national 2025
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Il était une fois au début des années 80

Clampage cave
Clampage portal
... pour un certain temps

Instabilité HD
Hémorragie
Ischémie digestive...

Une pompe extra corporelle : systématique

HIGH INTRAOPERATIVE mortality rate BECAUSE of hemodynamic
instability during anhepatic phase of OLT... Ann Surg 1984

Venous Bypass in Clinical Liver Transpiantation

Objectif : reinjecter le flux cave et
portal dans le systéme cave sup

Pompe a galet

Pas d’ heparine
débit 1,5 L/min a 5 L/min




Pompe extra corporelle en TH

Au cours du PMO
Donneur Maastricht Il (donneur & cceur arreté)

Pendant la transplantation hépatique
Comme en chirurgie hépatique complexe

Circulation Regionale Normothermique
Héparinée et oxygénée (ECMO )
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—
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Pompe veino veineuse
Non oxygénée

Pallier au clampage cave
Décharger le systeme porte

Perfuser et Protéger les organes
Reduire I'ischémie
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En theorie...

Effets de la CEC Benefices attendus

Augmente la pression et I'index cardiaque
Permet la perfusion rénale

Décomprime le territoire splanchnique,
baisse la pression porte et évite 'oedéme
viscéral , la stase / ischémie

Moins de vasopresseurs
Moins d'IR post op

Moins d’hémorragie

Moins de répercussions HD au
déclampage

Baisse de la mortalité , de la morbidité et
De la durée de séjour en réa

Années 90 : AVANCEES TECHNIQUES

Orthotopic Liver Transplantation with Preservation
of the Inferior Vena Cava

Ann Surg 1989

ANOREAS TS, WD, SATORU TO00,MD. a0 THOMAS E. STARZL MD. P.

"PIGGYBACK™"

ORTHOTOPIC LIVER TRANSPLANTATION WITH PRESERVATION
OF THE CAV:

AND PORTAL FLOVS Préservation de la VCI
: Shunt chirurgical porto cave temporaire

LATERAL
CLAMPING

Abandonner la CEC ?

La nouvelle technique, préservant le flux cave ,confére une grande stabilité HD

Et méme si on clampe la VC, c’est toléré pendant un certain temps...

Bcp d’études n‘ont pas démontré de bénéfices de la CEC

En revanche, elle a sa propre morbidité
Embolie, plaie vasculaire, et consommateur de temps !!! ....




RETRANSPLANTATION WITHOUT VENOVENOUS BYPASS AND May 27, 2003
WITHOUT PORTOCAVAL SHUNTING: A PROSPECTIVE
FEASIBILITY STUDY IN ADULT LIVER TRANSPLANTATION
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Conclusions. LT with IVC preservation and without
VVB use and portocaval shunting is possible in nearly
all primary lants and in the majority of re-LT.

CAVOCAVAL ADULT LIVER TRANSPLANTATION AND TRANSPLANTATION

Is veno-venous bypass still needed duringl 3 ieeme nobes tiebrand:, —

liver transplantation? A review of the e e oor  Jon Botunl
literature Clin Transplant 2009:

Jlgwe
e

(5
.y

oS
A3

N

renal insuffidency. No single study has shown
any disadvantages for LTx without VVB but
multiple studies clearly displayed the advantages.
There 75 strong evidence ndicating that LTx
without VVB should be considered as the stan-
dard procedure.

Comparison of surgical methods in liver transplantation:
retrohepatic caval resection with venovenous bypass (VVB) Transplant Int, 2010
versus piggyback (PB) with VVB versus PB without VVB

Tetsuro Sakal,' Takashi Matsusaki,' James W. Marsh,? ibtesam A, Hilmi' and Raymond M. Planinsic’
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r In summary, this retrospective, observational study
suggests that the combination of retrohepatic caval pres-
ervation (PB) with elimination of VVB has clinical bene-
fits over the classic RCR with VVB or the PB technique
with VVB in adult primary isolated deceased donor LT.
We found that the benefit of the PB technique was
decreased when it was combined with VVB.

) ) 2y Cochrane
'Veno-venous bypass versus none for liver transplantation & Li brary
(Review)

Cochrane Database of Systematic Reviews

Gurusamy KS, Koti R, PamechaV, Davidson BR Cochrane Database of Systematic Reviews 2011

Selection eriteria

We included randomised clinical eral ing veno-venous bypass during I
cation starug).

(imespective of language or publi-

Main results

‘We identified three trials with high risk of bias which compared veno-venous hﬂ}‘l.\ﬁ (n = 65) versus no veno-venous bypass (n « 66).
None of the trials reported patien or graft survival. There were no significant diffcrences regarding renal failure or blood transfusion
requirements berwesn the two groups. None of the trials reported on the morbidity related to veno-venous bypass or the requirement
of veno-venous bypass in the control group.

Authors’ conclusions

There ix no cvidence to suppore or refute the use of veno-venous bypass in liver transplantation. There is no evidence to prefer any
particular technique of veno-venous bypass in liver transplantation.

Use of an intraoperative VVBP during libver transplantation : an
observational, single center, cohort study

Gianmarco GUARINO et al
Minerva Anest8 (7-8) 554
38 patients 20 with and 18 without

Our data suggest that the use of VVBP fails to release the renal venous
backflow from IVC with the same rate of post op kidney failure in both
group ...

Complications

The usc of VVB is not without risks, and scrious fatal
adverse effects have been reported. A North American
survey of 50 major liver transplant centers reported a
complication rate of 10-30%, with 1 death from pul-
monary embolism.* Complications can be divided into
those associated with usc of extracorporcal circuit and
thase related to vascular access.

Gas Embolism, clotting , aneurisms, hematomas, seromas ...




Abandonner la CEC ? |

PAS SI VITE !

Bypass Is A iated With a Lower K Sun et al

Incidence of Acute Kidney Injury After Liver ANESTHESIA & ANALGESIA
Transplantation in Patients With Compromised Noverer 2017
Pretransplant Renal Function
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remp—— Comaromined pret-assiact | CONCLUSIONS: In this large retrospective study, we demonstrated that utilization of intracpera-
resstmcma i | e ] tive VVB was associated with a significantly lower incidence of posttransplant AKI in patients.

with compromised pretransplant renal function. Further studies to assess the role of intraopera-
tive VB in posttransplant AKI are warranted. (Anesth Analg 2017;125:1463-70)

Randomized Trial Comparing Pulmonary Alterations

After Conventional with Venovenous Bypass Versus
Piggyback Liver Transplantation
88y P Liver Transplantation, Vol 10, No 3 (March), 2004:
Maria Rita Montenegro Isern,® Pasdo Celso Bosco Massarollo, ">
Eliane Maria de Carualho.” Carlos Eduardp Sandli Bain,'> Jorge Kavakama,*
Poliana de Andvade Lima;? and Sérgio Mies"

The aim of this study is to compare pulmonary alterations
after conventional with VVB versus piggyback LT. Sixty-
seven patients were randomized for conventional VVB
(n = 34) or piggyback (n = 33) LT. Pulmonary static

Upon the radiological evaluation, piggyback group pre-
sented a hi; f infiltrates (80.6%
vs. 50.0%; P = .025). In conclusion, piggyback LT recip-
ients have a higher rate of pulmonary infiltrates when
compared to those operated upon using the conventional
VVB method. (Liver Transpl 2004;10:425-433.)

Research Article

Bypass during Liver T plant: or Revival?
Liver Transplantation Using a Combined Venovenous/Portal
Venous Bypass—Experiences with 163 Liver Transplants in
a Newly Established Liver Transpl ion Program

! Marc Hein,
Schmeding'

Anne Mossdorf,' Florian Ulmer,' Karsten Junge,' Christoph Heidenha
Tlknur Temizel," UIf Peter Neumann,' Wenzel Schéning,' and Maxi

Gastroenterology Research and Practice

Introduction. The venovenous/partal venous (VVP) bypass technique has generally become obsolete in liver transplantation (LT)
today. We evaluated our experience with 163 consecutive LTs that used a VVP bypass. Patients and Methods. The liver transplant
program was started in our center in 2010. LTs were performed using an extracorporal bypass device. Results. Mean operative

time was 269 minutes and warm ischemic time 43 minutes. The median number of transfusion of packed cells and plasma was 7
and I4. There was no intraoperative death, and the 30-day mortality was 3%. Severe bypass-induced complications did not occur.
Discussion. The introduction of a new LT program requires maximum safety measures for all of the parties involved. Both surgical
and anaesthesiological management (reperfusion) can be controlled very reliably using a VVP bypass device. Particularly when
using marginal grafts, this approach helps to minimise both surgical and anaesthesiological complications in terms of less volume
overload, less use of vasopressive drugs, less myocardial injury, and better peripheral blood circulation. Conclusion. Based on our
experiences while establishing a new liver transplantation program, we advocate the reappraisal of the extracorporeal VVP bypass.

Abandonner la CEC ? |

NON

Si IR pre op , ameliore la fonction rénale, moins de complications pulmonaires

Parfois le remplacement de la VCl est indispensable

Hypertensionportale majeure et pas de APC possible
Thrombose portale

Accés difficile

Clampage lateral ou portal mal toléré

Certains sont des inconditionnels — confort +++

So

-~

CEC en transplantation

THE TRUTH IS OUT THERE




Venovenous Bypass in Adult Orthotopic Liver
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2018 (m—
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Technical
® Extracorporal bypass (n=15218)  ® Vena cava preservation (n=18828)
R Splanchnic stasis with bowel engorgement and ische:
Neither EC nor VP (n=40461) Previous major upper abdc I surgery
Miseellaneous Age >33y

A BORDEAUX 2025 /3 CEC / 96 GREFFES

www.eltr.org Chari et al, JACS 1998

En pratique

}On conserve la Cave... ? ‘

Indications de CEC

En rapport avec la maladie hépatique
HTP sévere avec adhérences
risque majeur de saignement
remplacement de VCI
En rapport avec le patient:
Alteration de la fct cardiaque
| Rénale pré op sévére?
Hépatite fulminante ?
selon les circonstances
Instabilité hémodynamique pendant I'hépatectomie (TIPS)

Patient de 41 ans, transplanté dans I'enfance avec foie gauche
Cirrhose biliaire secondaire sur le greffon...




De la theorie a la pratique:

Evid based med Experience based medecine

CE QU IL NE FAUT PAS FAIRE: Se rendre compte pendant la TH qu'il faut la CEC

CE QU IL FAUT FAIRE :
ANTICIPATION
COMMUNICATION CHIR - MAR

1) aprés saignement massif et instabilité +++ c’est souvent trop tard
2) une CEC, c¢a se prépare !!

Exemple : Retransplant : anticiper?
Laroche et al, Transplant Int 2021

No CEC
e TR

MELD > 14 19 (41%) 15 (75%) 0.024
Sign of PHT 11 (24%) 11 (55%) 0.029

Delay from 1rst LT > 60 m 23 (50%) 18 (90%) 0.005
0 factor :0/10 (0%)

1 factor :4/23 (17%)

2 factors : 8/25 (32%)

3 factors : 8/8 (100%)

CEC : technique

CEC : technique

Check list

Acces vasc : LIBRES (attention aux KT )
Canules (18Fr,20Fr) preparées

chirurgiens experimentés

IBODE ... informées and entrainées
Perfusionistes Dispo, avec un corps de

pompes !
Connaitre les gags et réagir vite
Monitorer le flux(3l/mn) si pb : voir canules
Limiter le temps(temperature/ bleeding )

Le moins on en fait, le plus dur ce sera,

Voies d’abord : initialement chirurgicale

Traditionnellement abord du scarpa , veine saphéne et veine fémorale ....

Abord veine axillaire ou veine jugulaire pour a canule sus diaphragmatique
AVANTAGE : facile et sar
INCONVENIENT : deux abords , deux cicatrices , deux morbidités possibles
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Aujourd’hui : abord plutot mixte : percutané +++

Abord du systéme cave: percutané / porte : chirurgical

Canule de sortie :
veine femorale

Canule d’entrée :

veine jugulaire droite

abord sous contréle echo

echographie cardiaque et scope




Mise en place des canules en percutané : moins invasif , plus rapide...?

Insertion and management of percutaneous.
veno-venous bypass cannula for liver

ion: a reference for
anesthesiologists

W idenvified one trial with high risk of bias which compared percuraneous (n = 20) versus open technique n =19) of veno-venous
bypass. The parent o grafesurivalwas no seported. There was o difference in vena-venous bypass relaed morbidiy berween the
o groups. The operaring time was significantly shorte in the percutancous technigue group (D -59 minutes; 95% C1-102 t -

16).

CEC : technique

Principe
Bonne installation des circuits (visibles )

clamp a portée de main (plaies vasculaire , risque d’'embolie /désamorcage)

bonne communication ( bon débit)

temps de CEC le plus court possible (hypothermie ) : rendre la CEC avant
'anastomose artérielle si possible

sinon : probléme cave +++

Conclusion

Il'y a peu (pas) de preuve formelle (EBM) de l'intérét de la CEC et les
études rétrospectives sont contestables
Dans la grande majorité des cas , on conserve la veine cave et la CEC est
inutile
MAIS il persiste des indications , soit en relation avec le patient soit avec la
greffe
Retransplantation avec trés sévere HTTP +++
Thrombose portale et cavernome chez patient déja laparotomisé
Remplacement cave nécessaire chez un patient cardiaque ou fragile
IRC et co morbidité cardio pulm
Discussion LORS de I'inscription +++ discussion entre chirurgiens et MAR mieux
vaut le prévoir mais parfois on peut le décider en per op (STOP AND THINK)ET PAS
TROP TARD . A bordeaux : entre 2 et 4 CEC pour TH par an (94 greffes)




