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Introduction

Among the 1600 liver transplants in Eurotransplant
per year [1], most patients have an event-free and short
ICU stay. However, mortality figures around 5% are still
reported [2] and morbidity may also be substantial. Cent-
ers with higher case volume experience better outcomes,
including in-hospital mortality and long-term survival,
compared to centers with lower case volume [3]. The
main purpose of ICU management after liver transplan-
tation is, besides the general management that is applied
after all major abdominal surgery, the prevention or early
detection of hepatic complications and the problems
related to immunosuppression. This article provides ten
tips for ICU management of transplanted liver patients.

Preoperative condition

Many liver transplant patients have extensive comor-
bidity with potential major impact on the postoperative
course: massive ascites, high output failure, cirrhotic
cardiomyopathy (increased risk of pulmonary edema
because of diastolic dysfunction, increased incidence of
atrial fibrillation), hepatorenal syndrome, hyponatremia,
hepatopulmonary syndrome, portopulmonary hyper-
tension, encephalopathy, malnutrition or coagulopathy
(which might be hypo- or hypercoagulability) [4]. The
increasing incidence of coronary artery disease in liver
transplant candidates mandates preoperative evaluation.
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Intraoperative events

The surgical technique and intraoperative events (use
of veno-venous bypass, difficult anastomosis of artery,
portal vein or inferior vena cava, hemodynamic prob-
lems, bleeding) must be carefully recorded to understand
the potential complications occurring after the liver
transplantation.

Hepatic complications

The main hepatic complications are a poor primary graft
or non-function (Fig. 1) [5]. In the early post-operative
period daily ultrasound and biochemical monitoring are
crucial to screen for vascular complications. Hepatic
artery thrombosis is the most significant one and is often
associated with graft failure and a large panel of biliary
complications. Other complications include kinking of
the inferior vena cava with lower body edema, thrombo-
sis of the portal vein with acute ascites, acute rejection,
bile duct problems, and recurrent ascites. When these
complications occur, the ideal management is multidis-
ciplinary, involving ICU physicians, surgeons, a gastro-
enterologist and/or an interventional radiologist. Since
INR and factor V are two highly efficient factors to assess
liver function (together with lactate and consciousness),
correction of coagulation should not be done unless there
is evidence of bleeding [6]. In the case of suspicion of
rejection, liver biopsy can be decided after multidiscipli-
nary discussion. Computerized tomography scans should
be performed early when complications are suspected.
Cholangiography and magnetic resonance cholangiopan-
creatography are considered the most appropriate nonin-
vasive imaging tools for evaluating biliary strictures. An
acute respiratory failure in the early postoperative period
is a surgical complication until proven otherwise.
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Fig. 1 Main complications following liver transplantation. *Include intra-hepatic or extra-hepatic abscess, cholangitis, pneumonia, urinary infection,
and bacteremia. **Opportunistic infections: viral infections (especially cytomegalovirus, recurrence of herpes, Epstein-Barr and adeno-viruses). Viral
infections are followed in decreasing order of frequency, by fungi (Pneumocystis carinii, Candida, Aspergillus, Cryptococcus), bacteria (Mycobacteria,
Nocardia and Listeria) and parasites. ***Include hyperacute rejection, primary non-function, preservation injury and small for size syndrome

Cardiovascular management

In the first hours following the liver transplantation,
monitoring of fluid status is mandatory. Major postop-
erative hemorrhages are nowadays rare events. Crystal-
loids are the solutes of choice (being careful to avoid
hyperchloremia), if necessary, in combination with
albumin [7]. A frequent cause of postoperative hypo-
volemia is ongoing ascites production with associated
hypoalbuminemia, especially in those with massive
ascites before transplantation. Ascites fluid may leak to
the pleural compartment. The optimal choice of vaso-
pressor after liver transplantation remains to be estab-
lished but recent evidence suggests superior kidney and
patient outcome with terlipressin compared with nor-
epinephrine in hepatorenal syndrome [8].

Acute kidney injury

AKI is a very common complication after liver trans-
plantation [9]. The risk of post-operative acute kidney
injury depends on the presence of preoperative hepa-
torenal syndrome, intra- and postoperative hemody-
namics, renal congestion during inferior venous cava
clamping (use of venovenous bypass or not), intraab-
dominal hypertension and toxicity of immunosuppres-
sive therapy. In case of isolated increased urea levels, a
GI bleeding should be suspected.

Graft rejection prevention

In general the risk of rejection in liver transplantation is
lower than in other solid organ transplantations. Usual
perioperative protocols of graft rejection prevention
include steroids (in the absence of contra-indications),
antimetabolites such as Mycophénolate mofétil and cal-
cineurin inhibitors. The treatment should be adapted
to the renal function, hepatic function and underlying
immune state. In case of chronic or acute renal failure,
anti IL2 receptor antibodies and higher doses of ster-
oids can be considered with delay in the introduction
of anticalcineurins until renal function improvement.
In preoperative immunocompromised patients, immu-
nosuppression may be further reduced. In case of clini-
cal or biological signs of excessive immunosuppression
(repeated infections, opportunistic infection, Cytomeg-
alovirus reactivation) or septic shock, immunosuppres-
sion should be reduced until recovery of a better immune
state.

Infection prophylaxis and treatment

The antibiotic and antifungal prophylaxis should be
adapted to the patient’s preoperative flora and immune
status and to procedure-related events. Antifungal
prophylaxis should be given in high-risk patients. Pneu-
monia is common among patients undergoing liver
transplantation and is a major cause of morbidity. At the
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time of treatment initiation, an antimicrobial regimen
usually proposed for late-onset pneumonia should be fol-
lowed [10]. In case of suspicion of infection in a trans-
planted patient, whatever the delay after transplantation,
broad-spectrum antibiotics should be introduced early,
and then early readapted according to the results of the
bacteriological samples.

Nutrition management

Malnutrition exists in more than 50% of liver trans-
planted patients and is associated with high morbidity.
Prudent nutrition might be provided except in case of
hemodynamic instability with high doses of vasopressors
[11].

Early weaning from mechanical ventilation

and rehabilitation

Sedation should be stopped very early in ICU. Benzo-
diazepines must be avoided per- and post-operatively;
because of the liver metabolism of those drugs and their
association with delirium. The SOS study [12] recently
showed an improvement of prognosis of postoperative
patients when sedation was stopped early. The early stop
of sedation with subsequent earlier extubation could help
to introduce an intensive early rehabilitation program,
which is well tolerated and feasible for liver transplanted
patients in the ICU [13]. In case of acute respiratory fail-
ure following extubation, after elimination of a surgical
complication, noninvasive ventilation could decrease the
reintubation rate [14]. Encephalopathy and abdominal
distention or hepatopulmonary syndrome may delay the
liberation from mechanical ventilation.

Extracorporeal therapies

In case of primary graft dysfunction, with persistent high
bilirubin levels, plasmapheresis or molecular adsorbent
recirculating system dialysis (MARS) might be used in
getting through a difficult period [15], before an etiologic
treatment or a re-transplantation.
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