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Objective
To reappraise the results of auxiliary partial orthotopic liver
transplantation (APOLT) compared with those of standard
whole-liver transplantation (OLT) in terms of postoperative
death and complications, including neurologic sequelae.

Summary Background Data
Compared with OLT, APOLT preserves the possibility for the
native liver to recover, and to stop immunosuppression.

Methods
In a consecutive series of 49 patients transplanted for fulmi-
nant or subfulminant hepatitis, 37 received OLT and 12 re-
ceived APOLT. APOLT was done when logistics allowed si-
multaneous performance of graft preparation and the native
liver partial hepatectomy to revascularize the graft as soon as
possible. Each patient undergoing APOLT (12 patients) was
matched to two patients undergoing OLT (24 patients) ac-
cording to age, grade of coma, etiology, and fulminant or
subfulminant type of hepatitis. All grafts in the study popula-
tion were retrieved from optimal donors.

Results
Before surgery, both groups were comparable in all aspects.
In-hospital death occurred in 4 of 12 patients undergoing

APOLT compared with 6 of 24 patients undergoing OLT. Pa-
tients receiving APOLT had 1 � 1.3 technical complications
compared with 0.3 � 0.5 for OLT patients. Bacteriemia was
significantly more frequent after APOLT than after OLT. The
need for retransplantation was significantly higher in the
APOLT patients (3/12 vs. 0/24). Brain death from brain
edema or neurologic sequelae was significantly more frequent
after APOLT (4/12 vs. 2/24). One-year patient survival was
comparable in both groups (66% vs. 66%), and there was a
trend toward lower 1-year retransplantation-free survival rates
in the APOLT group (39% vs. 66%). Only 2 of 12 (17%) pa-
tients had full success with APOLT (i.e., patient survival, liver
regeneration, withdrawal of immunosuppression, and graft
removal). One of these two patients had neurologic sequelae.

Conclusions
Using optimal grafts, APOLT and OLT have similar patient
survival rates. However, the complication rate is higher with
APOLT. On an intent-to-treat basis, the efficacy of the APOLT
procedure is low. This analysis suggests that the indications
for an APOLT procedure should be reconsidered in the light
of the risks of technical complications and neurologic
sequelae.

Orthotopic liver transplantation (OLT) including removal
of the whole native liver was a breakthrough in the treat-
ment of fulminant and subfulminant hepatitis.1 This was

obtained at the price of lifelong immunosuppression and the
associated long-term risks. The auxiliary liver transplanta-
tion procedure in acute liver failure preserves part of the
native liver, leading to the possibility for the latter to re-
generate, allowing graft removal or atrophy and cessation of
immunosuppression. The first case of heterotopic liver
transplantation for fulminant hepatitis was performed by
Bismuth in 1980.2 Although the liver function recovered,
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the patient died of intractable acute rejection 22 days after
the transplant. The first case of auxiliary partial orthotopic
liver transplantation (APOLT) was reported in 1985 by
Bismuth et al3; it was performed for chronic liver disease.
Gubernatis et al4 reported the first success of APOLT for
fulminant hepatitis in 1991. The 33-year-old patient, who
had hemolysis, elevated liver enzymes, and low platelet
count syndrome, underwent a left lobectomy and the ortho-
topic transplantation of a left liver graft. Full native liver
regeneration allowed the withdrawal of immunosuppres-
sion, and the patient returned to a normal life without
sequelae. Several centers, including ours, have reported
their experience of APOLT ranging from one to eight
cases.5–12

Outcomes of the APOLT procedure are reported as com-
parable to those of standard OLT. However, these compar-
isons are rare and focused on patient survival. In addition,
these studies lack much data and are biased according to
even their authors.13

Although the concept of APOLT for fulminant and sub-
fulminant hepatitis appears to be accepted and beyond the
scope of the indications and contraindications of the proce-
dure, several surgical issues remain to be addressed com-
pared with OLT, including the price to pay in terms of death
and complications. This was the goal of the current study.
To improve the comparison, we performed a case-control
study: each patient transplanted with APOLT was matched
to two patients transplanted with OLT. Patients were
matched on the basis of age, grade of coma at transplant,
and the subtype (fulminant or subfulminant) of hepatitis.
Complications and patient and retransplantation-free sur-
vival rates after APOLT were compared with those of
matched controls.

PATIENTS AND METHODS

Study Population

From March 1993 to March 2000, 75 consecutive pa-
tients were referred to our center for fulminant or subful-
minant hepatitis (defined as acute hepatitis complicated by
acute liver failure and hepatic encephalopathy occurring
less than 2 weeks and between 2 weeks and 12 weeks,
respectively, after the onset of jaundice14). Encephalopathy
was classified into four stages according to Trey and Dav-
idson’s15 classification. Patients were admitted to the inten-
sive care unit and managed according to a protocol detailed
elsewhere.16 The criteria for liver transplantation were the
presence of encephalopathy (stage 3 or 4) associated either
with a factor V level less than 20% of normal in a patient
younger than 30 years of age, or with a factor V level less
than 30% of normal in a patient older than 30.16,17 As soon
as the decision to transplant was made, patients were listed
on the “super-emergency” list of the French Organ Sharing
Organization, giving them absolute priority for available
donor livers.

Of the 75 patients, 58 were listed for urgent transplanta-
tion and 17 did not meet the criteria for urgent transplanta-
tion. Of the latter patients, 12 improved spontaneously and
5 died. Of the 58 listed patients, 7 died of brain edema
before a donor could be found and 2 improved spontane-
ously. Forty-nine patients were transplanted. Seven patients
receiving a steatotic graft (n � 4) or transplanted for acute
Wilson’s disease (n � 3) were transplanted with OLT
because of the risk of a reduced graft and the absence of a
chance of native liver regeneration, respectively. Forty-two
patients were transplanted with a graft from an optimal
donor (defined as aged younger than 50 years, hemodynam-
ically stable, with normal liver function tests, and no mac-
roscopic aspect of liver steatosis). These 42 patients under-
went OLT or APOLT in 30 and 12 cases, respectively.
APOLT was performed when logistics allowed us to per-
form simultaneously the graft preparation and the partial
native liver hepatectomy in the recipient to revascularize the
graft as soon as possible. Each patient undergoing APOLT
was matched to two patients undergoing OLT according to
age, grade of coma, etiology, and type (fulminant or sub-
fulminant) of hepatitis. The patients were matched anony-
mously without knowledge of their postoperative course.
The 12 patients transplanted with APOLT and the 24
matched patients transplanted with OLT represent the study
population.

Surgical Procedures

We performed OLT according to the technique reported
elsewhere. In brief, the native liver was totally removed
with caval preservation18 and temporary portacaval
shunt.19,20 The whole-liver graft was then implanted.

The APOLT technique has been reported in detail else-
where.12 In brief, a partial hepatectomy was performed on
the native liver while a second team was simultaneously
preparing the graft. The graft was a reduced-size graft in 10
patients, a split graft in 1 patient, and a graft from a living
donor in 1 patient (Fig. 1). A right (segments 4–8) or left
(segments 1–4) graft was prepared when a right hepatec-
tomy (segment 5–8) or left lobectomy (segments 2 and 3)
was performed, respectively, on the native liver. Eight pa-
tients received a right graft and four patients received a left
graft. After our initial experience of two right and three left
grafts,12 we favored the use of a right graft to provide the
largest graft possible.

From the beginning of our experience, it was decided that
in case of retransplantation, we would perform a standard
OLT procedure.

Postoperative Management

After surgery, patients received a standard immunosup-
pression regimen of tacrolimus and methylprednisolone. In
addition to standard graft function monitoring, the APOLT
patients underwent serial computed tomography scan volu-

724 Azoulay and Others Ann. Surg. ● December 2001



metry and hepato-iminodiacetic acid (HIDA) scintigraphy
and native and graft histology as already reported.12 Au-
topsy was performed in all patients who died in the hospital
after transplantation.

Statistical Analysis

Continuous variables in recipients included age (years),
pretransplant levels of factor V (% of normal level) and
prothrombin (% of normal level), bilirubin (�mol/L), cre-
atinine (�mol/L), alanine aminotransferase (IU/L), and as-
partate aminotransferase (IU/L). Categorical variables in-
cluded sex, stage of encephalopathy, grade of coma, and
simplified acute physiologic score (SAPS II) according to
Le Gall et al.21 This physiologic score has been shown to be
easier to perform and as accurate as the Acute Physiology

and Chronic Health Evaluation score (APACHE III
score).22

For donors and grafts, continuous variables included age,
preharvest levels of bilirubin, alanine aminotransferase,
gamma glutamyl transpeptidase (IU/L), and the graft–recip-
ient body weight ratio (%). Categorical variables included
sex and type of transplant (OLT vs. APOLT). Other factors
potentially associated with outcome were assessed, includ-
ing cold ischemia time and duration of operation (minutes)
and the number of units of packed red cells transfused
during transplantation. Postoperative complications consid-
ered to be related to surgical technique, whatever the delay
of onset, were classified into the following categories: post-
operative hemorrhage needing reoperation, biliary, arterial,
portal, or other. Infectious complications were classified as
one or more episodes of bacteriemia, one or more episodes
of fungemia, and cytomegalovirus infection.

Survival rates were calculated using the Kaplan-Meier
method, and groups were compared with the log-rank test. P
� .05 was considered statistically significant. All statistical
analyses were performed using the StatView 5.5 software
(Abacus Concepts, Inc., Berkeley, CA).

Data from the European Liver Transplant Registry
(ELTR) were retrieved from the ELTR.23 Patient survival
and retransplantation-free survival were calculated for
1,622 cases of OLT and 52 cases of APOLT performed for
acute liver failure from January 1991 to January 2000.

RESULTS

As shown in Table 1, recipients of APOLT or OLT were
comparable at the time of transplant including the delay of
jaundice to the onset of encephalopathy, the stage of en-
cephalopathy, the grade of coma, the SAPS II score, the
waiting time for the graft, and the values of liver and kidney
function tests. Donors were comparable in both groups,
including ABO blood group compatibility with the corre-
sponding recipient, age, and liver function tests (Table 2).

The graft–recipient body weight ratio was significantly
lower for patients receiving APOLT versus those receiving
OLT (1.48% � 0.51% vs. 2.2% � 0.8%, P � .01). Cold
ischemia time (453 � 113 vs. 560 � 176 minutes, P � .03)
and total duration of procedure (508 � 185 vs. 738 � 195
minutes, P � .005) were significantly longer in the APOLT
group versus the OLT group. An interposed arterial conduit
to the infrarenal aorta was significantly more frequently
needed for the APOLT group (7/12 vs. 3/24, P � .003). The
transfusion need tended to be higher in the APOLT group,
but this did not reach statistical significance (13.4 � 7.9 vs.
10.3 � 7.1 blood units, P � .2). Indeed, 8 of the 12 (67%)
APOLT patients received more than 10 blood units, whereas
7 of the 24 (29%) OLT patients received more than 10 blood
units (P � .03).

In-hospital death occurred in 4 of 12 patients (33%) with
a median delay of 71 days (range 11–221) after APOLT
versus 6 of 24 patients (25%, P � .6) with a median delay

Figure 1. Schematic representation of the surgical procedure in 12
cases of APOLT (graft in white, remaining native liver in grey).

Vol. 234 ● No. 6 APOLT Vs. OLT for Acute Liver Failure 725



of 25 days (range 1–110) after OLT. Table 3 shows the main
causes of death of these patients.

Table 4 shows the postoperative complications that oc-

curred in both groups. Seven technical complications oc-
curred in 7 of the 24 patients in the OLT group; 12 technical
complications occurred in 6 of the 12 patients in the APOLT

Table 1. PREOPERATIVE DETAILS

Characteristics
APOLT
(n � 12)

Standard
OLT

(n � 24)
P

Value

Male/female 5/7 10/14 1
Age (years) 26.7 � 16.3 32.5 � 12.2 .2
Etiology .9

Virus A 1 4
Virus B 2 3
Toxic or drug-induced 1 2
Unknown 7 12
Other 1 3

Delay jaundice to encephalopathy (days) 12.2 � 13.9 13.7 � 13.7 .8
Encephalopathy* at transplant .3

Stage 3 2 1
Stage 4 10 23

Coma† at transplant .5
Grade 0 1 0
Grade 1 4 2
Grade 2 1 10
Grade 3 6 12

Biologic tests at transplant
Factor 5 (% of normal level) 15.6 � 8.2 12.9 � 7.0 .4
Bilirubin (�mol/L) 450 � 312 406 � 212 .6
Gamma glutamyl transpeptidase (IU/L) 47 � 34 73 � 94 .4
Alanine aminotransferase (IU/L) 1,343 � 1,414 1,419 � 1,763 .9
Creatinine (�mol/L) 150 � 181 117 � 82 .6

SAPS II‡ score at transplant 38 � 15 40 � 14 .7
Delay onset of coma to transplant (days) 1.2 � 1.6 1.9 � 1.3 .2
Delay listing for transplant to transplant (days) 1.0 � 1.4 2.0 � 2.1 .1

* Encephalopathy stages: 1, slow retardation; 2, drowsiness and/or asterixis; 3, confusion; 4, coma.14

† Coma grades: 1, inappropriate response to voice; 2, localize pain; 3, does not localize pain; 4, brain dead.11

‡ SAPS II, simplified acute physiology score according to Le Gall et al.21

APOLT, auxiliary partial orthotopic liver transplant; OLT, orthotopic liver transplant.

Table 2. OPERATIVE DETAILS

Characteristics
APOLT
(n � 12)

Standard
OLT (n � 24)

P
Value

ABO compatibility 1.0
ABO compatible 10 20
ABO incompatible 2 4

Donor age (years) 39.8 � 12.1 34.7 � 15.1 .3
Donor bilirubin (�mol/L) 13.5 � 8.2 13.6 � 8.9 .97
Donor gamma glutamyl transpeptidase (IU/L) 24.5 � 14.2 28.9 � 29.2 .7
Donor alanine aminotransferase (IU/L) 37.8 � 46.2 41.1 � 63.1 .9
Graft–recipient body weight ratio (%) 1.48 � 0.51 2.20 � 0.81 .01
Interposed arterial conduit 7 3 .003
Cold ischemia time (min) 560 � 176* 453 � 113 .03
Duration of operation (min) 738 � 195 508 � 185 .005
Units of red blood cells 13.4 � 7.9 10.3 � 7.1 .2

* Including one case of living-related donor with a cold ischemia time of 90 minutes.
APOLT, auxiliary partial orthotopic liver transplant; OLT, orthotopic liver transplant.
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group. The number of technical complications per patient
was significantly higher in the APOLT group versus the
OLT group (1.0 � 1.3 vs. 0.3 � 0.5, P � .02). This was
mainly due to a higher incidence of biliary complications
after APOLT (5 cases vs. 1 case for OLT patients, P �
.004). In the OLT group, there was one instance of biliary
leakage after biliary drain removal treated successfully by
laparoscopy. In the APOLT group, there were two instances
of biliary leak from the cut surface of the graft treated
successfully by percutaneous drainage, one instance of stric-
ture of the biliary–jejunal anastomosis treated by percuta-

neous drainage left in place until death from aplastic ane-
mia, and two instances of intrahepatic cholangitis in the
context of ABO-incompatible transplantation.

No instance of primary nonfunction occurred in the OLT
group; one instance occurred in the APOLT group (P � .2).
The latter patient underwent urgent retransplantation and is
alive and well 2.5 years later.

There was a significantly higher incidence of bacteria-
positive blood cultures in the APOLT group (8/12 [67%] vs.
7/24 [29%] for the OLT group, P � .03). The incidence of
fungemia and cytomegalovirus infection was comparable in
both groups.

Two patients transplanted with OLT had fatal intracere-
bral bleeding from misplacement of intracranial pressure
monitoring probes (see Table 3). In addition, brain death
from brain edema occurred in one patient per group. Neu-
rologic sequelae persisted in 3 of the 12 patients in the
APOLT group compared with 1 of the 24 patients in the
OLT group (P � .06). Thus, brain death from brain edema
or neurologic sequelae were more frequent after APOLT
compared with OLT (4/12 vs. 2/24, P � .05).

The need for retransplantation was significantly greater in
the APOLT group (3/12 vs. 0/24 for OLT patients, P � .01).
Retransplantation was indicated for primary nonfunction
(n � 1), arterial thrombosis (n � 1), and intrahepatic
cholangitis after ABO-incompatible transplantation (n � 1).

As shown in Table 5, native liver regeneration occurred in 7
of the 12 patients who received APOLT. However, this regen-
eration was found in one patient at autopsy and in two patients
at retransplantation. One patient with mild regeneration is alive
9 months after APOLT with full immunosuppression. Only
three of seven patients who had liver regeneration had with-
drawal of immunosuppression and graft removal. One of the
latter died of aplastic anemia and sepsis 1 month after
detransplantation; two are alive and well 69 months and 68
months after graft removal. In summary, 2 of 12 patients
had full success with APOLT (i.e., patient survival, liver

Table 3. CAUSES OF DEATH AFTER TRANSPLANTATION

Patient
(Age/sex/primary diagnosis)

Main Cause of
Death

Delay of Death
After First
Transplant

Auxiliary Partial Orthotopic Liver Transplantation
15/M/Reye syndrome Decerebration Day 11
23/F/Hepatitis B virus Arterial rupture Day 60
67/F/Drug-induced Sepsis Day 92
14/M/Unknown Aplastic anemia Day 221

Standard Orthotopic Liver Transplantation
25/F/Unknown Cerebral hemorrhage Day 1
17/M/Unknown Decerebration Day 4
15/M/Unknown Cerebral hemorrhage Day 17
38/F/Unknown Arterial thrombosis Day 33
51/M/Hepatitis A virus Sepsis Day 110
24/F/Herpes type 2 Iatrogenic

hemothorax
Day 110

Table 4. POSTOPERATIVE
COMPLICATIONS

Characteristics
APOLT
(n � 12)

Standard
OLT

(n � 24)
P

Value

Technical complications
Hemoperitoneum* 1 1 .6
Arterial thrombosis 3 2 .2
Portal vein thrombosis 0 0 —
Outflow block 0 0 —
Biliary complication 5 1 .004
Digestive perforation 2 0 .04

Primary nonfunction 1 0 .2
Renal insufficiency† 3 8 .6
�1 Bacteremia 8 7 .03
�1 Fungemia 3 5 .8
Cytomegalovirus infection 3 3 .3
Acute rejection 4 5 .4
Aplastic anemia 2 0 .04
Neurologic sequelae 3 1 .06
Retransplantation 3 0 .01

* Needing reoperation.
† Needing hemodialysis.
APOLT, auxiliary partial orthotopic liver transplant; OLT, orthotopic liver
transplant.
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regeneration, withdrawal of immunosuppression, and graft
removal). One patient is doing well with full rehabilitation,
whereas one is alive with normal liver function but with
neurologic sequelae, requiring external support for some
activities of daily living.

Only 1 of the 24 patients transplanted with OLT had
neurologic sequelae.

The 1-year actuarial patient survival rate was 66% after
OLT and 66% after APOLT (P � .9, log-rank). The 1-year
actuarial retransplantation-free survival rate was lower after
APOLT versus OLT (39% vs. 66%), but this difference did
not reach statistical significance (P � .1, log-rank) (Fig 2).

In the European Liver Transplant Registry, actuarial pa-
tient survival rates were significantly lower after APOLT
versus OLT: 52%, 49%, and 49% versus 69%, 65%, and
63% at 1, 3, and 5 years, respectively (P � .03, log-rank).
Actuarial retransplantation-free survival rates were also sig-
nificantly lower after APOLT versus OLT: 42%, 42%, and
42% versus 62%, 58%, and 56% at 1, 3, and 5 years,
respectively (P � .01, log-rank).

DISCUSSION

Comparable patients transplanted with either APOLT or
OLT have comparable patient survival rates. The retrans-
plantation-free survival was lower after APOLT versus
OLT (39% vs. 66%, P � .1, log-rank). The complication
rate (1.0 � 1.3 vs. 0.3 � 0.5 technical complications per
patient, respectively, P � .02) and the need for retransplan-
tation (3/12 vs. 0/24 patients, respectively, P � .01) were
higher after APOLT versus OLT. The graft could be re-

moved and immunosuppression withdrawn in 3 of the 12
patients transplanted with APOLT.

Analysis of Survival Rates

The survival rates in our series are comparable to those of
other limited series.9,13 Sudan et al9 reported a 1-year actu-
arial patient survival rate of 82% for 11 cases of OLT versus
57% for 7 cases of APOLT. This trend toward better sur-
vival after OLT did not reach statistical significance. The
European Registry of Auxiliary Liver Transplantation com-
pared 35 APOLT procedures performed in 12 centers to 384
OLT procedures performed in the region of Eurotransplant
(including five countries) from 1986 to 1995.13 Patient
survival rates at 1 year were comparable in both groups:
61% for OLT versus 71% for APOLT. There was no sig-
nificant difference in the retransplantation-free survival rate
at 1 year: 52% for OLT versus 60% for APOLT. These
comparable results from single-center and multicentric se-
ries might be due to small sample size. Indeed, the European
Liver Transplant Registry,23 providing samples of larger
size, showed significantly lower patient and retransplanta-
tion-free survival rates for APOLT compared to OLT: 52%
versus 69% (P � .03) and 42% versus 62% (P � .01) at 1
year, respectively.

Analysis of Complications

The incidence of primary nonfunction after APOLT
seems higher compared with OLT. This occurred in 1 of 12
cases of APOLT and 0 of 24 cases of OLT in the present
series. Even if this did not reach statistical significance, the

Table 5. OUTCOME AND STATUS AT LAST FOLLOW-UP OF 12 PATIENTS UNDERGOING
APOLT

Patient
No.

Native
Liver

Regeneration
Graft Removed
and IS Stopped Retransplantation With OLT

Neurologic
Sequelae Follow-Up

1* Yes Yes No Frontal syndrome Alive, 74 mo, off IS
2* Yes† No No No Died day 11, full IS
3* Mild‡ No Yes at day 135 for heterogroup intrahepatic

diffuse cholangitis
Memory loss Alive 69 mo, full IS

4* No† No No Tetraparesia Died day 92, full IS
5* Yes Yes No No Alive 55 mo, off IS
6 No No No No Alive 49 mo, full IS
7 Yes Yes No No Died 7 mo, off IS
8 No No No No Alive 32 mo, full IS
9 No‡ No Yes, day 11 for hepatic artery thrombosis No Alive 31 mo, full IS

10 Mild‡ No Yes, day 4 for primary nonfunction No Alive 29 mo, full IS
11 No No No No Died 2 mo, full IS
12 Mild No No No Alive 3 mo, full IS

* Already reported.12

† At autopsy.
‡ On the specimen at retransplantation.
APOLT, auxiliary partial orthotopic liver transplant; OLT, orthotopic liver transplant; IS, immunosuppression.
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incidence of primary nonfunction in the EURALT report
was 8.5% after APOLT versus 5.5% after OLT13 (Table 6).

Biliary complications occurred in 5 of 12 (42%) cases of

APOLT versus 1 of 24 (4%) cases of OLT. This signifi-
cantly higher incidence of biliary complications after
APOLT is due to three causes: the use of ABO-incompat-
ible grafts in some patients, biliary leak from the raw
surfaces (native liver and/or graft), and biliary stenosis. In
the series reported by Sudan et al,9 biliary complications
occurred in 4 of 7 cases of APOLT. This is more than for
reduced-size liver (5–13% in reduced-size liver grafts24–28)
and split-liver transplantation (0–25% of recent series of
split liver transplants.29,30

In our series, the rates of vascular complications were
comparable in both groups. However, the APOLT proce-
dure is associated with a higher incidence of vascular com-
plications. In the EURALT report,13 the incidence of portal
vein thrombosis was significantly higher after APOLT than
after OLT (5/35 APOLT [14%] vs. 2/384 OLT [0.5%], P �
.001). In the same report there was a trend toward a higher
rate of arterial thrombosis after APOLT (2/35 APOLT pro-
cedures [6%] vs. 7/384 OLT procedures [2%], P � .2);
however, this did not reach statistical significance.

The overall rate of infectious complication with APOLT
or OLT seem comparable.31 Our series showed a significant
increase in bacterial complications after APOLT. This may
be due to the smaller size of the graft compared with OLT
and also to the longer duration of surgery.32

Neurologic sequelae have rarely been reported after spon-
taneous recovery from acute liver failure before the era of
liver transplantation.33 Neurologic sequelae have been ob-
served after OLT in patients with acute liver failure,1,16 the
main mechanism being the late recovery of the liver func-
tion by the graft at a time when cerebral lesions have

Figure 2. Actuarial patient survival (above) and retransplantation-free
survival (below) of 36 patients transplanted with APOLT (12 cases, full
line) or OLT (24 cases, interrupted line).

Table 6. AUXILIARY PARTIAL ORTHOTOPIC LIVER TRANSPLANTATION FOR ACUTE
LIVER FAILURE REPORTED IN 54 PATIENTS

Center
Primary

Nonfunction
Technical

Complications
Fatal

Sepsis

Hannover, Germany, 19914 0 2 0
1 case
Strasbourg and Créteil, France, 19955 0 6 2
8 cases
Clichy, France, 19976 0 NR NR
6 cases
Omaha, NE, USA 1993–977–9 1 16 1
7 cases
London, UK, 199710 0 2 3
7 cases
Hannover, Germany, 199911 0 0 1
2 cases
EURALT, 199913 3 NR NR
35 cases from 12 centers
Villejuif, France 1 7 1
12 cases

EURALT: European Registry of Auxiliary Liver Transplantation. This report of 35 cases of APOLT performed in 12 centers includes 11 new cases and 24 cases previously
reported in the series from Hannover, Strasbourg and Créteil, Clichy, and London.
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occurred. The technique of transplantation itself may play a
role. We observed significantly more neurologic sequelae
after APOLT versus OLT. This phenomenon might be mul-
tifactorial, including the limited mass of graft compared
with full-size liver, the longer ischemia time of the graft,
and the hypothetic influence of the necrotic remaining na-
tive liver.

Analysis of the Benefit of APOLT

Considering the double goal of APOLT for fulminant
hepatic failure (i.e., full native liver regeneration and dis-
continuation of immunosuppression), the results of our se-
ries may be summarized as follows: only 3 of 12 (25%)
APOLT patients had native liver regeneration allowing
withdrawal of immunosuppression. One of the latter died 1
month after detransplantation, one is alive with neurologic
sequelae, and only one is alive with full rehabilitation. This
result was obtained at the price of a higher complication
rate, including a higher rate of retransplantation. In the
EURALT report,13 at 1 year, 12 of 35 patients (34%) were
alive without retransplantation and without immunosup-
pression (including 8 patients with graft removal), 10 (29%)
were alive without retransplantation and with full immuno-
suppression, 3 (8%) were alive after retransplantation, 10
(29%) died without retransplantation (n � 8) or after re-
transplantation (n � 2).

The main advantage of APOLT over OLT—that is, the
potential for withdrawal of immunosuppression—was already
questioned when we reported our initial experience of APOLT
in this journal.34 It was already hypothesized that the develop-
ment of new immunosuppressive drugs would make the ratio-
nale for APOLT obsolete. Indeed, since this report, several
authors have reported the possibility of immunosuppression
withdrawal in long-term survivors of OLT.35–38

Unlike standard OLT, APOLT does not rule out the
potential regeneration of the native liver after transplanta-
tion for fulminant hepatic failure. It therefore aims at re-
ducing the incidence of drug-related side effects and neo-
plasia. Considering the present data, the goal of APOLT is
rarely achieved. In addition, the price to pay in terms of
complications is high. The correlation we found between
neurologic complications and APOLT needs to be con-
firmed by further studies. Meanwhile, we consider that
APOLT should have a limited place in the treatment of
acute liver failure.
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Gastroentérol Clin Biol 1982;6:477–481.

3. Bismuth H, Houssin D. Partial resection of liver grafts for orthotopic or
heterotopic liver transplantation. Transplant Proc 1985; 17:279–283.

4. Gubernatis G, Pichlmayr R, Kemnitz J, et al. Auxiliary partial ortho-
topic liver transplantation (APOLT) for fulminant hepatic failure: first
successful case report. World J Surg 1991; 15:660–666.

5. Boudjema K, Cherqui D, Jaeck D, et al. Auxiliary liver transplantation
for fulminant and subfulminant hepatic failure. Transplantation 1995;
59:218–223.

6. Buyck D, Bonnin F, Bernuau J, et al. Auxiliary liver transplantation in
patients with fulminant hepatic failure: hepatobiliary scintigraphic
follow-up. Eur J Nucl Med 1997; 24:138–142.

7. Shaw Jr BH, Cattral M, Langnas AN, et al. Orthotopic auxiliary liver
transplantation: the treatment of choice for acute liver failure? [ab-
stract] Hepatology 1993; 18:66A.

8. Shaw BW. Auxiliary liver transplantation for acute liver failure. Liver
Transplant Surg 1995; 1:194–200.

9. Sudan DL, Shaw Jr BW, Fox IJ, et al. Long-term follow-up of
auxiliary orthotopic liver transplantation for the treatment of fulminant
hepatic failure. Arch Surg 1997; 122:771–778.

10. Pereira S, McCarthy M, Ellis AJ, et al. Auxiliary partial orthotopic liver
transplantation for acute liver failure. J Hepatol 1997; 26:1010–1017.

11. Rodeck B, Kardorff R, Melter M, et al. Auxiliary partial orthotopic
liver transplantation for acute liver failure in two children. Pediatr
Transplant 1999; 3:328–332.

12. Bismuth H, Azoulay D, Samuel D, et al. Auxiliary partial orthotopic
liver transplantation for fulminant hepatitis. The Paul Brousse experi-
ence. Ann Surg 1996; 224:712–726.

13. Van Hoek B, De Boer J, Boudjema K, et al. Auxiliary versus ortho-
topic liver transplantation for acute liver failure. J Hepatol 1999;
30:699–705.

14. Bernuau J, Rueff B, Benhamou JP. Fulminant and subfulminant liver
failure: definition and causes. Semin Liv Dis 1986; 6:97–106.

15. Trey C, Davidson CS. The management of fulminant hepatic failure.
In: Popper H, Shaffner F, eds. Progress in liver diseases: The man-
agement of fulminant hepatic failure. New York and London: Grune &
Stratton; 1970:282–298.

16. Bismuth H, Samuel D, Castaing D, et al. Orthotopic liver transplan-
tation in fulminant and subfulminant hepatitis. The Paul Brousse
experience. Ann Surg 1995; 222:109–119.

17. Bernuau J, Samuel D, Durand F, et al. Criteria for emergency liver
transplantation in patients with acute viral hepatitis and factor V below
50% of normal: a prospective study. Hepatology 1991;14:49A.

18. Calne RY, William R. Transplantation in man. I Observations on
technique and organization in five cases. Br Med J 1968; 4:535–540.

19. Belghiti J, Panis Y, Sauvanet A, et al. A new technique of side to side
caval anastomosis during orthotopic hepatic transplantation without infe-
rior vena caval occlusion. Surg Gynecol Obstet 1992; 175:271–272.

20. Cherqui D, Lauzet JY, Rotman N, et al. Orthotopic liver transplanta-
tion with preservation of the caval and portal flows. Technique and
results in 62 cases. Transplantation 1994; 58:793–796.

21. Le Gall JR, Lemeshow S, Saulnier F. A new simplified acute physi-
ology score (SAPS II) based on European/North American multicenter
study. JAMA 1993; 270:2957–2963.

22. Lemeshow S, Le Gall JR. Modeling the severity of illness of ICU
patients. A system update. JAMA 1994; 272:1049–1055.

23. European Liver Transplant Registry: www.eltr.org
24. Busuttil RW, Seu PH, Millis JM, et al. Liver transplantation in chil-

dren. Ann Surg 1991; 213:48–53.
25. Houssin D, Soubrane O, Boillot O, et al. Orthotopic liver transplan-

tation with a reduced-size graft: An ideal compromise in pediatrics?
Surgery 1992; 111:532–542.

26. Valayer J, Gauthier F, Yandza T, et al. Chirurgie de la transplantation
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