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Deceased donor liver transplantation (DDLT) using donations after brain death (DBDs)

has been widely performed in Korea. However, to date, there is no report regarding do-
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INTRODUCTION

Although liver transplantation (LT) is theoretically the best
treatment option for patients with end-stage liver disease,
donor organs remain scarce. To overcome this problem,
the concept of donation after circulatory death (DCD) has
emerged as an alternative option to donation after brain
death (DBD) to expand the shortage of the donor pool.
Recent studies have reported good outcomes after
DCD LT, with low biliary complication rates and graft and
patient survival rates comparable to those of DBD LT [1].
However, due to concerns regarding poor outcomes in
recipients and legal issues, LT using DCD (especially DCD
category Ill) has not been implemented in South Korea.
In the current report, we present the first case of a patient
with hepatitis B virus (HBV)-associated liver cirrhosis
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nation after circulatory death (DCD) category lll. A 56-year-old male patient diagnosed
with hepatitis B virus-associated liver cirrhosis underwent DDLT using DCD category Ill.
The recipient's recovery was uneventful, and he was discharged on postoperative day
37. Currently, the patient is alive, with no complications 20 months after transplanta-
tion. This case suggests that DCD with LT is both feasible and safe. Further studies are
required to validate this finding.
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who underwent successful deceased donor LT (DDLT) us-
ing DCD category lll.

CASE REPORT

Institutional review board approval for this study was
waived because this was a case report of a single patient
that did not include protected health information, data
analysis, or testing of a hypothesis and was de-identi-
fied. Informed consent forms were provided to the patient
based on the Declaration of Helsinki, and the patient pro-
vided voluntary consent.
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HIGHLIGHTS

* We present the first case in South Korea of a male pa-
tient who underwent deceased donor liver transplanta-
tion using category lll donation after circulatory death.

* The patient improved for 20 months after transplanta-
tion without any complications.

Donor Information and Organ Procurement Surgery

A 52-year-old male patient was diagnosed with cerebral
hemorrhage on June 23, 2020. On the same day, he was
registered as a potential brain-dead donor in the Korean
Network for Organ Sharing (KONOS) database. However,
five consecutive electroencephalography (EEG) tests at
intervals of 2 to 3 days did not show flat EEGs. Even in
this situation, the family members very strongly hoped to
donate the patient's organs. The KONOS accepted this
exceptional condition through an internal meeting, and
the patient was finally approved to donate an organ in
DCD category Il (awaiting cardiac arrest).

The patient underwent surgery on July 3, 2020. The
timeline of DCD is shown in Fig. 1. The specific time se-
quence of the donation process has been published pre-
viously [2]. After the withdrawal of life-sustaining therapy
(WLST), which includes termination of cardiopulmonary
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support and all essential medications, oxygen saturation
decreased to 70% in 1 minute. Subsequently, asystole was
confirmed. Following a 5-minute “no-touch time," organ
procurement surgery was initiated. The liver was retrieved
using a super-rapid technique. The functional (true) warm
ischemic time was 14 minutes, and the total warm isch-
emic time was 21 minutes.

Recipient Information

A 56-year-old male patient diagnosed with HBV-associ-
ated liver cirrhosis was selected as the recipient of the liv-
er according to the routine process of the model for end-
stage liver disease (MELD) scoring system in Korea. The
MELD score was 29. Preoperative imaging revealed liver
cirrhosis with a large amount of ascites (Fig. 2). Recipi-
ent surgery was performed uneventfully, according to the
standard DDLT procedure. The total operative time was
395 minutes. The estimated intraoperative blood loss was
2,580 mL. The pathological diagnosis was liver cirrhosis
associated with HBV. The postoperative course was un-
eventful. The patient's liver function normalized on post-
operative day 6. He was transferred to the general ward
on postoperative day 15. The patient recovered routinely
without any specific problems, except for ascites. The pa-
tient was discharged 37 days postoperatively without any
complications. At 20 months after DCD LT, the patient was
alive with a well-functioning graft (Fig. 3).

Liver retrieval

Fig. 1. Timeline of donation after circulatory
56 death organ procurement. Sp0,, peripheral
oxygen saturation.

Fig. 2. Preoperative imaging. Pretransplant
computed tomography revealed overt liver
cirrhosis with a large amount of ascites. (A)
Axial view. (B) Coronal view.
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DISCUSSION

Over the past few decades, the outcomes of LT have dra-
matically improved owing to the gradual optimization of
surgical techniques and perioperative management, as
well as the appropriate use of immunosuppressants [3,4].
However, with an increasing number of patients on the LT
waiting list, a profound organ shortage has been identified
as a significant limitation in the field of transplantation.
Accordingly, to increase the supply of available donors,
various strategies have been proposed, such as using old
and marginal living donors [5] and the development of al-
ternative techniques, including liver graft splitting [6] and
domino LT [7].

From this perspective, the concept of DCD has
emerged as an essential source of deceased organ do-
nors to use expanded criteria organs. In 1995, DCD was
initially classified into four categories at an international
workshop held in Maastricht [8]. According to the recently
revised Maastricht classification of DCD, DCD category
[l (controlled DCD) refers to organ donation from a pa-
tient who had cardiac arrest following planned WLST but
was not considered brain-dead [9]. In Western countries,
where there is a relatively high number of brain-dead do-
nors, LT using DCD has been mainly performed from cat-
egory lll donors in a controlled environment. Conversely,
considering the small number of deceased donors (25%
of all LT cases) in South Korea [4], activation of DCD cat-
egory Il can be an alternative option to solve the organ
transplantation demand-supply mismatch.

To date, in South Korea, DCD category Il is not per-
mitted for organ donation by law due to ethical issues.
However, in this case, the potential donor did not show
flat EEGs on five consecutive examinations. Along with
the family's strong willingness to donate, attempts to ex-
pand into challenging new areas by the Korean Society for
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Fig. 3. Postoperative imaging. (A) Comput-
ed tomography (CT) performed 2 weeks
after transplantation showed no significant
abnormal findings. (B) CT performed 18
months after transplantation also showed
no abnormal findings.

Transplantation eventually led to the success of this case.
To the best of our knowledge, this case is the first suc-
cessful report of LT from DCD category Ill in South Korea.

Meanwhile, in this case, before procurement, the lung
and liver transplant team discussed and simulated the
optimal sequential scenario for minimizing the time from
incision to cross-clamping, because this time (asterisk
in Fig. 1) is the only adjustable period to shorten donor
warm ischemia [10]. The warm and cold ischemic times
are well-known risk factors that affect graft viability [10].
Therefore, minimizing the operative time is highly rec-
ommended. With the “super-rapid” technique, which was
used in this case, the time from incision to cross-clamp-
ing was only 2 minutes. Moreover, various factors influ-
encing graft survival after LT from DCD, such as a younger
donor [11], use of thrombolytic agents [1], premortem
heparin administration [12], and ex vivo machine perfu-
sion [13], have been investigated to achieve successful
outcomes in DCD LT. In this case, premortem heparin ad-
ministration was performed to optimize the liver perfusion
before organ harvest.

In early experiences, DCD grafts were reported to have
higher rates of biliary complications and poorer graft sur-
vival than traditional DBD [14]. However, as effective ther-
apeutic modalities have been optimized and surgical ex-
perience has been accumulated over time, these problems
have steadily decreased. Park et al. [15] recently proposed
a new Korean guideline for organ donation based on DCD
category lll. Based on this report, we hope that DCD will
be more actively applied in South Korea.

In conclusion, the present case demonstrates that LT
with DCD category Il can be completed with satisfactory
outcomes. Thus, DCD category IIl should be considered
as a feasible treatment option to reduce the number of
patients on the waiting list. Therefore, further experience
is required.
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