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Abstract: Although orthotopic liver transplantation remains the only proven treatment for
end-stage liver disease and inherited metabolic liver disease, its application has been limited
by the scarcity of donor organs available for transplantation. Among feasible approaches
developed to expand the donor organ pool, domino liver transplantation is a strategy in which
explanted genetically defective livers of liver transplant recipients are used as grafts in other
patients. Another promising therapeutic strategy is hepatocyte transplantation, an alternative
to liver transplantation for certain groups of patients. However, the availability of primary
hepatocytes is also hindered by the shortage of donor liver tissues. Against this background,
domino hepatocyte transplantation, a strategy that utilizes the hepatocytes derived from

the explanted livers of liver transplant recipients with noncirrhotic inherited metabolic

liver diseases as the source of primary hepatocytes, may help increase the supply of liver
cells available for transplantation. In this review, we focus on the status quo of domino liver
transplantation and domino hepatocyte transplantation. We also describe recent innovative
transplant strategies based on domino transplantation.
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Introduction

Since it was first performed for a 3-year-old child
with biliary atresia in 1963,! liver transplantation
(LT) has been increasingly used to treat patients
with end-stage liver disease and inherited meta-
bolic liver disease. With increasingly sophisticated
transplantation surgical techniques, more exten-
sive perioperative and postoperative management
experience, and advancements in immunosup-
pressive agents, the long-term survival of liver
transplant recipients has been significantly
improved.>*# Currently, LT is the only viable ther-
apy for end-stage liver disease and inherited meta-
bolic liver disease. However, the severe shortage
of donor organs has hindered numerous patients
from having access to LT, thereby leading to
increased mortality in patients on the waiting list.>

To date, a few strategies have been developed to
increase the supply of donor grafts for transplan-
tation. Domino LT is one such strategy. It utilizes
explanted livers procured from LT recipients with

monogenic hepatic diseases as grafts for other
patients awaiting transplantation, to some extent
alleviating the organ shortage.® Alternative thera-
peutic approaches to LT are also being vigorously
explored. Hepatocyte transplantation has been
proposed as a potential alternative to LT for
selected patients with acute liver failure (ALF)
and inherited metabolic liver disease.”® However,
the shortage of sources of donor liver cells has
been a major obstacle in the clinical application of
hepatocyte transplantation. Similar to the sce-
nario in domino LT, explanted livers of LT recip-
ients with noncirrhotic inherited metabolic liver
diseases seem to be a promising source of high-
quality hepatocytes for transplantation, namely
domino hepatocyte transplantation.!?

Domino liver transplantation

Nowadays, a growing number of patients with liver-
based metabolic defects receive LT, either simply for
life-saving, or for preventing neurological damage

Ther Adv Gastroenterol
2020, Vol. 13: 1-13

DOI: 10.1177/
1756284820968755

© The Authorl(s), 2020.
Article reuse guidelines:
sagepub.com/journals-
permissions

Correspondence to:
Zhi-Jun Zhu

Liver Transplantation
Center, National Clinical
Research Center for
Digestive Diseases,
Beijing Friendship
Hospital, Capital Medical
University; and Clinical
Center for Pediatric Liver
Transplantation, Capital
Medical University; No. 95
Yong-an Road, Xi-Cheng
District, Beijing 100050,
China
zhu-zhijunf@outlook.com

Guang-Peng Zhou

Liver Transplantation
Center, National Clinical
Research Center for
Digestive Diseases, Beijing
Friendship Hospital,
Capital Medical University,
Beijing, China

Clinical Center

for Pediatric Liver
Transplantation, Capital
Medical University, Beijing,
China

Li-Ying Sun

Liver Transplantation
Center, National Clinical
Research Center for
Digestive Diseases, Beijing
Friendship Hospital,
Capital Medical University,
Beijing, China

Clinical Center

for Pediatric Liver
Transplantation, Capital
Medical University, Beijing,
China

Intensive Care Unit, Beijing
Friendship Hospital,
Capital Medical University,
Beijing, China

journals.sagepub.com/home/tag

@ @ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
@ (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
BY NC

provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://journals.sagepub.com/home/tag
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
mailto:zhu-zhijun@outlook.com

Therapeutic Advances in Gastroenterology 13

Portugal
France
Sweden
USA
Spain
German
Brazil
Japan
Belgium
Switzerland |
UK
Canada
China
Netherlands
India

Italy
Australia
Taiwan
Argentina
Romania
Norway

0 150

300

450 600

Figure 1. Reporting number of domino liver transplantation in the Domino Liver Transplantation Register until

31 December 2017.

and improving quality of life.11-13 With the
increasing need for donor organs, the explanted
liver during transplantation in one liver transplant
recipient with monogenic liver disease, which
would be simply sent for pathological examina-
tion, might be transplanted into a second recipi-
ent. This strategy is known as domino or
sequential LT.!%!5> Domino LT was first per-
formed in Portugal in 1995 when an advanced
oncological patient received a liver retrieved from
a female adult LT recipient with familial amyloi-
dotic polyneuropathy (FAP).!> Since then, the
application of domino LT has greatly expanded
the donor pool, enabling more specific patient
groups to benefit from transplantation, thus
shortening the overloaded waiting list.6

Domino liver donors

Generally, domino procedures can be performed
with explanted livers from patients who have
undergone LT for noncirrhotic inherited meta-
bolic liver diseases, meanwhile their livers are
anatomically and functionally normal except for
some enzyme defects. According to the data in
the Domino Liver Transplant Registry (http:/
www.fapwtr.org/index.htm), 1254 cases of dom-
ino LT on 1234 patients had been performed in
66 transplant centers in 21 countries and regions

up to 31 December 2017 (Figure 1). Explanted
livers obtained from patients with FAP16-18 and
maple syrup urine disease (MSUD)!9-2! are the
major sources of domino grafts. There are also
other, less common, metabolic-diseased livers
being used as domino grafts, including those from
patients with acute intermittent porphyria, hered-
itary fibrinogen A a-chain amyloidosis, propionic
acidemia, hyperhomocysteinemia, methylmalonic
acidemia, familial hypercholesterolemia, primary
hyperoxaluria, and hemophilia A (Table 1).22-37
It should be noted that not all liver grafts used in
domino LT were associated with good recipient
outcomes as some recipients developed early or
late symptoms and even organ failure related to
the underlying enzymatic defects.

Concerns regarding domino liver

transplantation

The innate metabolic deficiency in the domino
liver grafts raises the concern about the possibility
of transmitting diseases from the donors to the
recipients. Hence, despite excellent organ quality,
not all explanted livers from patients with noncir-
rhotic inherited metabolic liver diseases are good
candidates for domino LT. Taking the livers from
patients with urea cycle diseases or thrombotic
disorders as an example, these livers may rapidly
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Figure 2. Indications for domino liver transplantation reported to the Domino Liver Transplantation Register

until 31 December 2017.

result in metabolic disturbances associated with
domino grafts and even life-threatening complica-
tions in the domino recipients. The ideal domino
grafts should be explanted livers from patients
with a systemic metabolic defect involving multi-
ple organs, such as MSUD. The non-MSUD
domino recipient has sufficient enzyme activity in
extrahepatic tissues, which compensates for the
genetic defect transmitted by the graft; thus pro-
tecting the domino recipient from the risk of dis-
ease transmission after LT.3® Owing to the
excellent organ quality comparable to living-
related organs and limited risks of disease recur-
rence, such liver grafts can be widely applied
without recipient restrictions. Recently, two large
case series studies (involving 31 domino LT with
MSUD liver grafts) showed that 30 recipients
with various primary diseases were alive with good
liver graft function, and the branched-chain amino
acid concentrations were normal in all recipients
with no metabolic decompensations.21-39

However, domino LT, in which metabolically
deficient grafts that may lead to the progressive
development of acquired enzymatic deficiency
in the recipients, should be limited to a small
population of patients who: (1) have developed
unresectable primary or metastatic liver malig-
nancies and have an anticipated poor long-term
prognosis, that is, the life expectancy of these
potential domino recipients is estimated to be
shorter than the interval until the development
of metabolic symptoms; or (2) require emergent
LT, and the metabolically abnormal liver

temporarily supports the recipient through the
limited survival time or waiting period to permit a
secondary LT (Figure 2).4%41 Several recent stud-
ies have found that the number of patients with
acquired transthyretin amyloidosis following
domino LT with FAP liver grafts is increasing,
and the interval from transplantation to the devel-
opment of amyloidosis is much shorter than
expectations.!®42 To minimize the potential risk
of complications related to metabolic deficiencies
in recipients, the transplant team should have suf-
ficient knowledge on the characteristics of such
diseases, and careful selection is required for
domino graft recipients. Furthermore, potential
candidates for domino LT should be fully
informed of the potential risks of disease trans-
mission related to the domino liver grafts. More
importantly, long-term intensive monitoring is
necessary for all domino graft recipients after
transplant.

Innovation in domino liver transplantation

In 2013, Zhu er al. performed the first cross-
auxiliary double domino donor LT.¥ The first
domino liver graft was from a 4-year-old child
with Wilson’s disease and the second graft was
from a 3-year- old child with ornithine transcarba-
mylase deficiency (OTCD), which were succes-
sively implanted into a 32-year-old woman with
FAP. Despite a markedly increased volume of the
first domino liver graft that caused progressively
elevated 24-h urinary copper excretion, this crisis
was successfully contained by a percutaneous

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

Therapeutic Advances in Gastroenterology 13

(b) Living donor

' Metabolic liver disease A

N

( a) Living donor
M

etabolic liver di527 ﬁ

bolic liver disease B

Liver
Resection

Liver
Resection

End-stage liver disease

Metabolic liver disease B

v

oy

Liver Resection

o
ﬂ\b
/

(c)

Metabolic liver disease A

Liver
Resection

o>
[

Metabolic liver disease B

Liver
Resection

Metabolic liver disease C

[ g
[ 1 4

Figure 3. (a) cross-auxiliary double domino donor liver transplantation; (b) domino cross-auxiliary liver
transplantation; (c) liver transplantation without donation.

transcatheter selective portal vein embolization.
The recipient’s hepatic function, blood ammonia,
and 24-h urinary copper levels were normal
4years after transplantation. It can be concluded
that the two domino liver grafts with different
noncirrhotic metabolic liver diseases could com-
pensate for each other’s metabolic defects and
thus can be regarded as a completely well-func-
tioning whole liver [Figure 3(a)]. Theoretically,
the risk of developing early or late symptoms
related to the underlying enzymatic defect in the
single domino liver graft can be eliminated in this
way. Notably, the balance of volume and portal
blood flow between the two domino liver grafts is
extremely critical for the maintenance of normal
hepatic metabolic function in the recipient. The
predominance of either domino liver graft could
cause metabolic imbalance, thereby leading to the
manifestations related to the missing enzyme in
the dominant liver.

Since then, our team has developed the concept
of “domino cross-auxiliary liver transplanta-
tion”.# More specifically, a noncirrhotic inher-
ited metabolic liver diseased liver graft was used
for auxiliary partial orthotopic LT in another
patient with an alternative type of noncirrhotic
inherited metabolic liver disease. In that study,

six patients with inborn errors of metabolism
received domino cross-auxiliary LT, and five
patients achieved a favorable clinical outcome
and quality of life after transplantation, whereas
one patient died of multiple organ failure at
3 months post-transplant.** Similarly, in 2015,
Govil and colleagues reported a case of domino
auxiliary L'T using the discarded liver from a
patient with propionic acidemia as a domino graft
in a patient with Crigler—Najjar Syndrome type 1;
the recipient showed normal serum ammonia and
amino acid profile on a normal diet with no mani-
festations of propionic acidemia after transplanta-
tion.¥> In the setting of domino cross-auxiliary
LT, the residual native liver and the domino liver
graft can achieve a mutual compensation for met-
abolic defects; thus, they function as a whole liver
with a normal metabolic function within the same
recipient [Figure 3(b)]. As mentioned above, the
achievement of normal metabolic function in the
domino recipient is based on the metabolic com-
plementation and functional balance between the
retained native liver and the domino graft. That is
why special attention should be paid to preopera-
tive pathophysiological matching, and both post-
operative portal blood flow and liver regeneration
monitoring are essential for this procedure. Other
important considerations include compatible
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blood groups, size-matched liver grafts, patho-
logical examination of liver grafts, and post-trans-
plant rejection monitoring.4446

With increasing experience and a better under-
standing of domino cross-auxiliary LT, in
December 2018, Zhu er al. completed two spe-
cial cases of domino cross-auxiliary LT, using the
left lobes of one patient with hypermethionine-
mia and one patient with OTCD as the domino
liver grafts. After transplantation, the clinical
prognosis of the two domino graft donors/recipi-
ents were favorable, with no manifestations
related to either metabolic deficiency (unpub-
lished data). It can be inferred that domino cross-
auxiliary LT completed by the exchange of partial
liver between two patients with different comple-
mentary noncirrhotic inherited metabolic liver
diseases is practical. More importantly, LT with-
out donation can be achieved in this way, which
may rewrite the rulebook of LT in the future
[Figure 3(c)].

Both cross-auxiliary double domino LT and
domino cross-auxiliary L'T will contribute to the
improved utilization of explanted livers from
patients with noncirrhotic inherited metabolic
disorders. Thus, the organ donor pool can be fur-
ther expanded. Notably, careful consideration of
metabolic matching between recipients and
donors is crucial for the successful application of
these innovative and effective transplant strate-
gies. In addition, accurate preoperative evalua-
tion, sophisticated transplant doctors’ surgical
techniques, extensive perioperative management
experience, and long-term close postoperative
monitoring are especially important. Taking into
account the potential risk of the above-mentioned
procedures, it is necessary to ensure that informed
consent is obtained from both the domino recipi-
ent and the donor. Of note, these innovative pro-
cedures are still far from extensive clinical
application, and further studies are needed.

Primary hepatocyte transplantation

As a potentially promising alternative approach to
LT, hepatocyte transplantation theoretically pos-
sess several significant advantages: (1) it is a mini-
mally invasive procedure with relatively fewer
costs and uncomplicated technical requirements;
(2) from a piece of liver or a single whole liver, a
sufficient number of hepatocytes could poten-
tially be extracted, which would satisfy the needs

of multiple patients at the same time; (3) isolated
hepatocytes can be cryopreserved to build a cell
bank, and thus be available for patients in an
emergency; and (4) the implanted hepatocytes
only provide temporary hepatic metabolic sup-
port until recovery of the native liver or the avail-
ability of LT, and the recipients’ native livers will
remain in place to provide safety for recipients
with ALF in case of cell graft dysfunction or to
retain the possibility of receiving clinically feasible
liver-based genetic therapy in the future for recip-
ients with inherited metabolic liver diseases.!0-47-48
Infusion of hepatocytes into the portal venous
system, either by injection into a portal vein trib-
utary or by intrasplenic injection, is the most
widely used administration route. However, this
carries a potential risk of bleeding, transient por-
tal hypertension, sepsis, embolization of pulmo-
nary capillary beds, and hemodynamic instability,
in addition to possible rapid loss of cells, and the
need for long-term immunosuppression.4950
Emerging techniques including bioengineered
humanized livers and alginate microencapsulated
human hepatocytes can allow transplantation of
a large number of functional liver cells, which
provide long-term support for the failing liver,
and may overcome the current limitations in
existing approaches.>!:52 Based on the relation-
ship between donor and recipient, hepatocyte
transplantation is classified into autologous and
allogeneic transplantation.

Autologous hepatocyte transplantation

Autologous hepatocyte transplantation, in which
donor hepatocytes are derived from the partial
livers obtained from recipients themselves, was
first performed by Mito et al in 1992 in 10
patients suffering from acute exacerbation of
chronic liver disease with autologous hepatocytes
from partially resected livers.>®> They found that
the transplanted hepatocytes survived and pos-
sessed hepatocellular function 1 month after
transplant in eight recipients. As donor cells are
isolated from the resected partial liver of the
recipients themselves, autologous hepatocyte
transplantation has the advantage of not requiring
immunosuppression. However, the procurement
of donor liver tissues may expose already vulner-
able recipients to a high risk of intraoperative and
perioperative complications. Furthermore, the
viability and function of hepatocytes obtained
from patients with chronic liver diseases are not
optimal.5* For this reason, autologous hepatocyte
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transplantation may be more applicable in
patients with inherited metabolic diseases, whose
livers are structurally and functionally normal
except for definite metabolic defects. These iso-
lated genetically defective liver cells should be
corrected by genetic strategies before transplanta-
tion. In the early 20th century, Grossman et al.
reported that five patients with homozygous
familial hypercholesterolemia were transplanted
with autologous hepatocytes that had been ex vivo
genetically corrected with recombinant retrovi-
ruses carrying the low-density lipoprotein recep-
tor. Significant and persistent reductions in
low-density lipoprotein were achieved in three of
the five patients.>>57 Since then, the efficiency of
ex wvivo hepatocyte-directed gene therapy has
mainly been verified in cellular and animal experi-
ments, and there are still some impediments to this
approach.58-%0 Recently, Hickey et al isolated
autologous hepatocytes from pig models of heredi-
tary tyrosinemia type 1 after partial hepatectomy.
These hepatocytes were re-transplanted to the
same pigs after using ex vivo gene therapy with len-
tiviral vectors, and the short- and long-term results
showed the stable curative efficacy of genetically
modified hepatocytes.! Nevertheless, the effec-
tiveness and safety of genetically corrected hepato-
cytes as well as the long-term metabolic
consequences still require further confirmation
before their application in clinical practice. In con-
trast, allogeneic hepatocyte transplantation may be
more reliable in clinical practice.

Allogeneic hepatocyte transplantation

Allogeneic hepatocytes transplantation, using cells
obtained from a different donor for transplanta-
tion, has been applied in clinical practice due to its
significant advantages over autologous hepatocyte
transplantation.862 First, this strategy circumvents
the requirement of invasive surgical procedures
for harvesting an adequate volume of liver from
recipients and thus avoids the risk of mortality and
morbidity in the recipients who are already debili-
tated by chronic liver diseases. Second, sufficient
allogeneic hepatocytes can meet the needs of mul-
tiple treatments. However, a major drawback of
allogeneic cells is the risk of rejection. This has led
to the necessity for immunosuppression,% which
may hamper the extensive clinical application of
allogeneic hepatocyte transplantation. Another
bottleneck is the shortage of a reliable and large-
scale source of high-quality liver cells for trans-
plantation. Currently, human primary hepatocytes

are mainly derived from the livers rejected for
whole-liver transplantation for causes, including
nonviral cirrhosis, high-grade steatosis, prolonged
warm or cold ischemia times, or major parenchy-
mal laceration.%%%5 The quality of these available
donor organs is poor in most cases, which is likely
to compromise the yield, viability, and function of
isolated hepatocytes. Besides, poor quality hepat-
ocytes may diminish the clinical therapeutic effects
of hepatocyte transplantation. Thus, alternative
sources of liver cells are being actively sought.

Domino hepatocyte transplantation

Although stem cell-derived hepatocytes or mature
hepatocytes generated from immortalized cell
lines as well as hepatic progenitor cells seem to be
a promising alternative to primary hepatocytes,
there are still some concerns about the use of such
derived ‘hepatocyte-like’ cells, including the risk
of malignant tumorigenesis and whether these
cells are capable of undertaking the full repertoire
of hepatocyte functions.%%-%8 Primary hepatocytes
obtained from donated human liver tissues cur-
rently remain the best cell source for liver cell-
based therapy. Any approach which increases the
availability of liver tissues suitable for hepatocyte
isolation would thus directly improve the supply
of primary hepatocytes.47:6%70 In this context, a
new strategy in the area of hepatocyte transplan-
tation has been explored using the domino
approach [Figure 4(a)].

Domino hepatocytes in the experiment

In 2012, Bierwolf ez al. evaluated primary hepato-
cytes isolated from explanted livers from three
children with OTCD, carbamoyl phosphate syn-
thetase deficiency, and primary oxalosis using
in vitro experiments. They found that explanted
livers from patients with congenital metabolic dis-
orders could serve as an alternative cell source.”!
Gramignoli ez al. compared hepatocytes isolated
from donor livers rejected for transplantation
with those isolated from explanted livers of LT
recipients with metabolic and other liver diseases
in terms of cell viability, cell yield, plating effi-
ciency, and hepatic metabolic activity.’* They
also found that hepatocytes isolated from dis-
carded metabolically defective livers performed as
well as or better than those isolated from organ
donors. Taken together, these findings show that
explanted livers obtained from LT recipients with
monogenic hepatic diseases are morphologically
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and biochemically normal except for specific
enzymatic deficiency. Thus, these hepatocytes
may be candidates for high-quality hepatocytes
available for transplantation.

Domino hepatocyte transplantation in clinical
practice

In 2012, Stéphenne er al. performed the first clin-
ical domino hepatocyte transplantation in a
6-year-old boy with severe tetrahydrobiopterin
nonresponsive phenylketonuria using hepatocytes
isolated from the explanted liver from a 14-month-
old liver transplant recipient with glycogen stor-
age disease type 1b.7? Despite the time-limited
metabolic-correcting effect of hepatocyte trans-
plantation, early results were promising with
blood phenylalanine levels returning within the
therapeutic target and phenylalanine half-life
decreased. More importantly, Stéphenne’s team,
for the first time, came up with the concept of
“domino hepatocyte transplantation”, similar to
the concept of “domino cross-auxiliary liver
transplantation”.#* In these domino hepatocytes,
other hepatic functions are “normal”, except for
specific defective metabolic functions. Therefore,
as long as the metabolic capabilities of the donor
and the need of the recipient are carefully evalu-
ated and matched, liver cells isolated from

explanted livers of patients with congenital meta-
bolic disorders can be used for hepatocyte trans-
plant procedures, namely domino hepatocyte
transplantation.

Innovative concept of domino hepatocyte
transplantation

In the setting of domino hepatocyte transplanta-
tion, the complementarity of the donor’s meta-
bolic capabilities and the recipient’s metabolic
need is extremely critical.>* For patients with
metabolic liver disease, the native liver remains
in place. The transplanted hepatocytes are
required to improve the single enzyme deficiency
in the recipients;” thus, any liver cells carrying
another complementary metabolic defect could
theoretically be used for domino hepatocyte
transplantation. As only a small portion (5-10%)
of hepatocytes is infused into the recipient, the
metabolic defect in the domino cells is unlikely to
be transferred to the recipient. However, in
patients with ALF, the metabolic defect of the
candidate domino hepatocytes should be care-
fully considered. For example, hepatocytes iso-
lated from donors with urea cycle disorders are
considered unsuitable for patients with ALF
because of the immediate need for ammonia
metabolism in the ALF recipient. Under this
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circumstance, similar to cross-auxiliary double
domino LT,* cross-auxiliary double domino
hepatocyte transplantation may be feasible
[Figure 4(b)]. Co-transplantation of hepatocytes
isolated from two types of metabolic-diseased liv-
ers enables the cells to compensate for each oth-
er’s metabolic defects. And these mixed
hepatocytes can be regarded as a mass of com-
pletely normal hepatocytes, but whether they
could be applicable requires further research.

Domino liver transplantation versus domino
hepatocyte transplantation

In the setting of domino LT, the entirety of the
diseased liver is rapidly replaced with a metaboli-
cally deficient domino liver graft, and the enzy-
matic defect in the implanted liver is immediately
transferred to the recipient. Therefore, the
explanted liver from patients with hereditary
metabolic diseases, such as urea cycle disorders,
primary hyperoxaluria, and acute intermittent
porphyria, which may rapidly cause serious symp-
toms or organ impairment related to the meta-
bolic deficiency, is not recommended for domino
LT.%! As hepatocyte transplantation only replaces
a small portion of the liver, around 5-10% of the
total liver mass in a single infusion, the probabil-
ity of developing symptoms related to metabolic-
diseased donor hepatocytes in the recipient is
quite low.48:5¢ Therefore, it is theoretically feasi-
ble to use hepatocytes obtained from explanted
livers of patients with various noncirrhotic inher-
ited metabolic liver diseases for domino hepato-
cyte transplantation. On the other hand, the
application of domino LT is limited to a small
population of patients with unresectable liver
malignancies who have a poor life expectancy or
patients requiring urgent LT, while the recipients
of domino hepatocyte transplantation mainly
consist of selected patients with ALF and heredi-
tary metabolic disorders, for whom the partial
supply of “normally” functioning hepatocytes can
be therapeutic.10

The utilization of explanted livers with metabolic
deficiency, for either domino liver or hepatocyte
transplantation, should be determined based on
the need of recipients, the expected therapeutic
effect, and the risk of metabolic disturbances
caused by liver tissues with metabolic defects.
Flexible choices for either domino liver or hepato-
cyte transplantation can maximize the utilization
of metabolic-diseased livers, thereby benefiting

more patients with end-stage liver disease and
inherited metabolic liver disease.

Conclusion

The number of available organs for transplant is
insufficient to meet the needs of the growing wait-
ing list. Theoretically, most explanted livers
obtained from patients with noncirrhotic inher-
ited metabolic liver diseases could be used for
either domino liver or hepatocyte transplantation,
instead of merely being sent for pathological
examination. Domino LT and domino hepato-
cyte transplantation would help to alleviate the
severe shortage of donor organs and offer effec-
tive treatment for more patients with terminal
liver disease and inherited metabolic liver disease.
Innovative strategies in domino liver and hepato-
cyte transplantation still warrant further studies.
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