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Abstract

Background: This study aimed to analyze the current status of brain death/death by neurologic criteria (BD/DNC)
determination in Korea over a decade, identifying key areas for improvement in the process.

Methods: We conducted a retrospective analysis of data from the Korea Organ Donation Agency spanning 2011 to
2021, focusing on donors whose donations were not completed. The study reviewed demographics, medical settings,
diagnoses, and outcomes, with particular emphasis on cases classified as nonbrain death and those resulting in death
by cardiac arrest during the BD/DNC assessment.

Results: Of the 5047 patients evaluated for potential brain death from 2011 to 2021, 361 were identified as noncom-
pleted donors. The primary reasons for noncompletion included nonbrain death (n =68, 18.8%), cardiac arrests during
the BD/DNC assessment process (n =80, 22.2%), organ ineligibility (n =151, 41.8%), and logistical and legal challenges
(n=162,17.2%). Notably, 25 (36.8%) of them failed to meet the minimum clinical criteria, and 7 of them were poten-
tial cases of disagreement between the two clinical examinations. Additionally, most cardiac arrests (n =44, 55.0%)
occurred between the first and second examinations, indicating management challenges in critically ill patients dur-
ing the assessment period.

Conclusions: Our study highlights significant challenges in the BD/DNC determination process, including the need
for improved consistency in neurologic examinations and the management of critically ill patients. The study under-
scores the importance of refining protocols and training to enhance the accuracy and reliability of brain death assess-
ments, while also ensuring streamlined and effective organ donation practices.
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Introduction

The concept of brain death or death by neurologic crite-
ria (BD/DNC) has been a subject of varying definitions
across different countries, medical institutions, and reli-
gions, challenging its status as a mode of death [1-3].

;Correspondence: jychoi@aumcackr Since the introduction of the concept of brain death in
Seungyon Koh and Sungju Park have equally contributed to this work. . s

! Department of Brain Science, Ajou University School of Medicine, 164, 1950s, several structured gmdes fo‘r detern‘nmng BD/
World cup-ro, Yeongtong-gu, Suwon, Gyeonggi-do, Korea DNC have been released, emphasizing the importance

Full list of author information is available at the end of the article

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s12028-024-02072-5&domain=pdf
http://orcid.org/0000-0002-6031-3549

of establishing prerequisites for BD/DNC and accurately
assessing patients through a thorough neurologic exami-
nation to meet the minimum clinical criteria (MCC)
[4—6]. Recent initiatives, such as the World Brain Death
Project (WBDP) [6], have sought to address these dis-
crepancies by standardizing the criteria for brain death
determination globally. The WBDP represents a signifi-
cant effort by an international panel of experts who have
developed consensus-based recommendations to ensure
the uniform application of brain death criteria. These
guidelines emphasize the importance of confirming the
irreversible cessation of all brain functions through a
meticulous clinical assessment and the exclusion of any
reversible conditions that could mimic brain death.

In South Korea, diagnosis of brain death is only allowed
under specific requirements and procedures outlined
in the Organ Transplantation Act (Amended by Act no.
17214, Apr 7, 2020) [7] and the Attached Table of the
Enforcement Decree (Amended by Presidential Decree
no. 33000, Nov 22, 2022) [8]. Thus, the diagnosis of BD/
DNC in South Korea is specifically made within the con-
text of cadaveric organ donation and is not used as a gen-
eral diagnostic criterion for death. Although Korean law
does not provide a legal definition of “death” per se, it
does specify requirements as prerequisites for BD/DNC
and outlines a detailed process for determining brain
death. This process includes mandatory dual clinical
examinations and the use of an electroencephalogram as
a confirmatory test for BD/DNC.

The purpose of this study is to analyze a decade-long
nationwide data set obtained from the Korea Organ
Donation Agency (KODA) to examine the current land-
scape of BD/DNC determination in South Korea. We
have focused our analysis on patients who, despite being
potentially brain dead, did not complete the organ dona-
tion. This investigation includes cases of nonbrain death
(NBD) declarations and deaths resulting from cardiac
arrest.

Methods

Data Source and Patient Population

We conducted a retrospective study using nationwide
records obtained from the KODA, an official institution
in South Korea responsible for managing notifications
of suspected patients with BD/DNC and coordinating
organ donation. In South Korea, it is mandatory for phy-
sicians to report any patients suspected to be brain dead
to KODA. Typically, physicians make these notifications
when patients are in deep comatose states without self-
triggered respirations, raising suspicion of brain death.
From there, the actual determination process, including
the dual clinical examinations, electroencephalogram
(EEQG) test, and the decision of whether the patient needs

ancillary tests, is conducted by two independent board-
certified neurologists or neurosurgeons who were not
involved in the patient care.

For our study, we requested KODA a list of noncom-
pleted donors between 2011 and 2021. These patients
were reported as suspected BD/DNC and underwent
the BD/DNC determination process, and by excluding
all patients who successfully donated their organs, our
final list of noncompleted donors was made. The data
obtained from KODA comprised information such as the
year of occurrence, patient’s age and sex, the medical set-
ting where the brain injury occurred, the diagnosis, the
specific time point when the BD/DNC declaration was
halted, and a brief comment explaining the reasons for
noncompleted donations. These records were collected
by KODA’s organ transplant coordinators, the majority of
whom are registered nurses.

Classifications and Brain Death Determination Protocol
We categorized the patients into four distinct groups
based on the reasons for noncompleted donations: (1)
NBD, which included patients declared nonbrain dead
due to objective evidence contradicting BD/DNC. This
evidence was obtained from clinical examinations,
apnea tests, EEG tests, or other ancillary tests, and could
involve the presence or reemergence of spontaneous
movements, brainstem reflexes, spontaneous respira-
tion, or apnea-triggered respiration, along with remain-
ing electrical activity in EEG or detectable blood flow on
ancillary tests. (2) Death due to cardiac arrest encom-
passed patients who sustained cardiac arrest during
the BD/DNC assessment process and did not survive,
excluding those who were successfully resuscitated and
subsequently donated their organs. (3) Organ ineligi-
bility, which referred to patients newly diagnosed with
conditions that contraindicate donation during the evalu-
ation process, such as active infections or malignancies,
or those whose organs were found to be severely dam-
aged on procurement surgery. (4) Logistical and legal
challenges included cases in which donations were not
completed because of the withdrawal of family con-
sent, requirements for autopsy and legal proceedings, or
cancellations of procurement surgeries because of the
absence of suitable organ recipients.

The data also included information on the specific
stage, following the standard BD/DNC determina-
tion process in Korea, at which the process was halted.
This process, mandated by Korean law, consists of sev-
eral steps: the first clinical examination with an apnea
test, then a minimum interval of 6 h, and then the sec-
ond clinical examination with another apnea test, an
EEG test (with or without ancillary tests), and the BD/
DNC decision committee. The list of mandatory clinical



examinations for brainstem reflexes includes light reflex,
corneal reflex, oculo-cephalic reflex, vestibulo-ocular
reflex, ciliospinal reflex, gag reflex, and cough reflex. The
interruption could occur at any point between the initia-
tion of the first clinical examination and the conclusion
of the final procurement surgery. The brief summary of
the BD/DNC determination process is depicted in Fig. 1.
Additionally, the medical settings in which the neuro-
logic injury occurred were classified as accident-related,
illness-related, or unclassified. Accident-related inju-
ries included traffic accidents, suicide attempts, and
other accidents such as carbon monoxide intoxication,
asphyxia, electrical burns, falls, and homicides. Illness-
related injuries included cardiac arrest, hemorrhagic
or ischemic strokes, brain tumors, and central nervous
system infections. The etiological classification included
asphyxia and hypoxia, cardiac arrest, ischemic stroke,
hemorrhagic stroke, and traumatic brain injury.

Statistical Analysis

Continuous variables, which were checked for normal-
ity using the Shapiro — Wilk test, are reported as medians
with interquartile ranges. Categorical variables are pre-
sented as numbers (percentages). Categorical variables

were compared using x> tests or Fisher’s exact tests,
whereas continuous variables were compared using the
Mann — Whitney U-test. All statistical analyses were
conducted using R version 3.6.3 (R Foundation for Sta-
tistical Computing, Vienna, Austria), and a P value of less
than 0.05 was considered statistically significant.

Ethics Statement and Data Availability

The study design was approved by the Institutional
Review Board of Ajou University Medical Center (no.
AJOUIRB-DB-2022-534), and the requirement to obtain
informed consent was waived owing to the retrospec-
tive nature of the study. Anonymized data not published
within this article will be made available by request from
any qualified investigator.

Results

Patient Characteristics

Between 2011 and 2021, 5047 patients were reported to
KODA as suspected of having BD/DNC, and 361 (7.2%)
were classified as noncompleted donors. The median age
of the noncompleted donors was 54 years (interquar-
tile range 44—63 years), and 258 (71.5%) were male. The
patients included in this analysis were from 80 hospitals
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Fig. 1 The standard Korean brain death determination process with causes of interruption according to the protocol. The upper part of the figure
illustrates the stages at which the brain death determination was halted for patients found to be nonbrain dead by the minimal clinical criteria. The
lower part of the figure indicates the percentage of patients sustaining cardiac arrest at each stage during the brain death determination process,
resulting in death due to cardiac arrest. BD/DNC, brain death/death by neurologic criteria, EEG, electroencephalogram




nationwide. A summary of patient characteristics is pre-
sented in Table 1.

The medical settings in which neurologic injuries
occurred among noncompleted donors included illness-
related injuries in 196 cases (54.3%), accident-related
injuries in 143 cases (39.6%), and unclassified medical
settings in 22 cases (6.1%). Specific diagnoses for neu-
rologic injuries comprised hemorrhagic stroke in 125
cases (34.6%), traumatic brain injury in 113 cases (31.3%),
cardiac arrest in 63 cases (17.5%), injuries related to
asphyxia and hypoxia in 38 cases (10.5%), ischemic stroke
in 18 cases (5.0%), and other diagnoses in 4 cases (1.1%).

Regarding the reasons for noncompleted donations,
68 patients (18.8%) received a diagnosis of NBD despite
initial impressions, 80 patients (22.2%) were classified as
having died due to cardiac arrest during the BD/DNC
assessment process, 151 patients (41.8%) were with-
drawn from the process due to organ ineligibility, and 62
patients (17.2%) were withdrawn from the process due to
logistical and legal challenges.

Table 1 Characterization of noncompleted donors

Parameter Patients (N=361)

Age, median (interquartile range) (yr) 54 (44-63)
Male, n (%) 258 (71.5)
Medical setting of neurologic injury, n (%)
lliness-related 196 (54.3)
Accident-related 143 (39.6)
Traffic accident, n 38
Suicidal attempt, n 27
Other accident, n 78
Unclassified 22 (6.1)
Etiological classification, n (%)
Asphyxia/hypoxia 38(10.5)
Cardiac arrest 63 (17.5)
Ischemic stroke 18 (5.0)
Hemorrhagic stroke 125 (34.6)
Traumatic brain injury 113 (31.3)
Other 4(1.1)
Time points of interruption, n (%)
After the 1st examination 124 (34.4)
After the 2nd examination 69 (19.1)
After the EEG test 28(7.8)
After the BD/DNC committee 50 (13.9)
On the procurement surgery, n (%) 90 (24.9)
Final reasons for noncompleted donations, n (%)
Not brain dead 68 (18.8)
Cardiac arrests 80 (22.2)
Organ ineligibility 151 (41.8)
Logistical and legal challenges 62(17.2)

BD/DNC: brain death/death by neurologic criteria; EEG; electroencephalogram

Reasons for NBD

Of the 68 patients classified as NBD, 25 (36.8%) failed
to meet the MCC. Furthermore, 38 patients (55.9%)
exhibited remaining electrical activity on the EEG test,
whereas 5 patients (7.4%) showed remaining blood flow
in ancillary tests. Among the patients who were rejected
by MCC, 18 patients were declared NBD between the
first and second examinations, 4 patients between the
second examination and EEG, and 3 patients even after
passing the EEG test (Fig. 1).

To understand the reasons behind MCC rejection, we
conducted a detailed analysis because a notably high
number of patients were rejected based on the MCC.
Table 2 summarizes the characteristics of these patients.
Among the 25 patients who failed to meet the MCC, 60%
displayed evidence of brainstem activity, such as self-
triggered respiration or definite brainstem reflexes (e.g.,
cough reflex). In two cases, nondilation of the pupils was
cited as a reason for declaring NBD; however, the size
of the pupils was not documented, with records only
indicating that the pupils were not dilated. Moreover, a
substantial portion (44%) were labeled as NBD due to
observed movements during the determination process,
although the exact nature of these movements was not
documented. One patient was reported to have seizures,
a manifestation of definite cortically mediated move-
ment. However, another patient exhibited movement
after successfully passing the first and second clinical
examinations, even though electrocerebral silence was
confirmed by the EEG test. This inconsistency raised
concerns about the consistency and quality of the clinical
examination process. Because the initiation of the sec-
ond clinical examination implies that the first examiner
confirmed that the patient met BD/DNC prerequisites
and exhibited whole-brain inactivity, seven patients who
were rejected after passing the second MCC were consid-
ered potential cases of disagreement by two independent
neurologists.

For the patients who showed remaining blood flow on
the ancillary tests, blood flow was detected by transcra-
nial Doppler in four patients and by single-photon emis-
sion computed tomography in one patient. No significant
differences were observed in the medical setting and
etiological classification between patients with NBD and
other reasons (Table 3).

Death by Cardiac Arrest

We further investigated the 80 patients who experienced
cardiac arrest and subsequently passed away during the
BD/DNC determination process, resulting in their fail-
ure to donate. Cardiac arrest predominantly occurred
between the 1st and the 2nd examination in 55.0% of



Table 2 Characterization of patients who were diagnosed with NBD in the BD/DNC determination on process

Year

2012
2012

M/66
M/43
2013 M/32
2013 M/62
2013 F/52

2013 F/38

2013 M/54
2013 M/64
2014 M/51
2015 M/43
2016 M/51
2017 M/63
2017 M/68
2019 M/69
2020 F/57

2021 M/34
2021 M/59
2021 M/25
2012 F/44

2013 M/36
2014 F/72

2018 F/53
2014 M/45
2016 M/59
2017 M/62

Sex/age Diagnosis

Passed the 1st MCC
Traumatic subarachnoid hemorrhage Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Traumatic subarachnoid hemorrhage Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Passed the 1st MCC
Passed the 2nd MCC
Passed the 2nd MCC
Passed the 2nd MCC

Intracranial hemorrhage

Traumatic subdural hemorrhage
Hypoxic brain injury (asphyxia)
Hypoxic brain injury (hanging)

Intracranial hemorrhage

Hypoxic brain injury (cardiac arrest)
Intracranial hemorrhage
Subarachnoid hemorrhage
Hypoxic brain injury (cardiac arrest)
Hypoxic brain injury

Hypoxic brain injury (hanging)
Traumatic subdural hemorrhage
Hypoxic brain injury (CO intoxication)
Hypoxic brain injury (cardiac arrest)
Subarachnoid hemorrhage
Hypoxic brain injury
Intraventricular hemorrhage
Traumatic subdural hemorrhage
Subarachnoid hemorrhage

Passed the 2nd MCC
Passed the EEG test
Passed the EEG test
Passed the EEG test

Subarachnoid hemorrhage
Hypoxic brain injury

Traumatic subdural hemorrhage
Hypoxic brain injury

Stages of NBD declaration Reasons for NBD

Self-triggered respiration observed

Movement observed

Self-triggered respiration observed

Movement observed

Movement observed

Movement observed

Movement observed; remaining electrical activity on EEG
Nondilation of pupils

Movement observed

Self-triggered respiration observed

NBD (no comment)

Reemergence of reflex (not specified)

Self-triggered respiration observed

Movement observed

Self-triggered respiration observed

Self-triggered respiration observed

Cough reflex observed; remaining electrical activity on EEG
Seizures and self-triggered respiration observed
Response to pain stimuli observed

Movement observed

Response to pain stimuli observed; remaining electrical activity
on EEG

Declared NBD due to nonflaccid muscle tone of the limbs
Movement observed; electrocerebral inactivity confirmed
Nondilation of pupils; electrocerebral inactivity confirmed

Self-triggered respiration observed; electrocerebral inactivity
confirmed

CO: carbon monoxide; EEG: electroencephalogram; F: female; M: male; MCC: minimum clinical criteria; NBD: nonbrain death

Table 3 Characterization of patients according to the reasons for noncompleted donations

Brain death (n=293)

NBD (n=68)

Cardiac arrest (n=80)

Pvalue Noncardiac

Age, median (inte
Male, n (%)
Medical setting, n

Accident-related

lliness-related

Other (including unknown)

Etiological classification, n (%)

Asphyxia/hypoxia
Cardiac arrest

Hemorrhagic stroke

Ischemic stroke

Traumatic brain injury

Other

rquartile range) (yr) 54 (45-63) 53.5(43.75-62)
202 (68.9) 56 (82.4)

(%)
118 (40.3) 25 (36.8)
158 (53.9) 38 (55.8)
17 (5.8) 5(74)
31 (10.6) 7(10.3)
51(17.4) 12(17.7)
101 (34.5) 24 (35.3)
14 (4.8) 4(59)
93 (31.7) 20 (29.4)
3(1.0) 1(1.5)

arrest (n=281)

0.5201 54 (46-64) 515 (40.75-59.25) 0.0796
00397  198(70.5) 60 (75.0) 0.5140
0.7414 0.8562
109 (38.8) 34 (42.5)
154 (54.8) 42 (52.5)
18(6.4) 4(50
0.9840 03072
32 (114) 6(7.5)
54(19.2) 9(113)
97 (34.5) 28 (35.0)
14 (5.0) 4(5.0)
81 (288) 32 (40.0)

3(1.1) 1(1.3)

NBD: nonbrain death



patients. Additionally, 23.8%, 7.5%, 11.3%, and 2.5% of
patients experienced cardiac arrest between the second
examination and EEG test, between the EEG test and
BD/DNC committee evaluation, after confirmation by
the BD/DNC committee but before procurement surgery,
and during the actual procurement surgery, respectively
(Fig. 1). To gain insight into the characteristics of patients
who died of cardiac arrest, we compared them with those
with noncompleted donations due to other issues. The
proportions of patients’ medical settings and etiological
classifications did not significantly differ between the two
groups. However, a noticeable tendency toward a higher
proportion of nonischemic mechanisms was observed in
the cardiac arrest group (Table 3).

Discussion

Our study aimed to investigate the current status of
the BD/DNC determination process in Korea. Our ret-
rospective analysis revealed a substantial proportion
(n=68, 18.8%) of noncompleted donors ultimately clas-
sified as NBD during the determination process, and
another significant portion (n=80, 22.2%) of noncom-
pleted donors who died before organ donation could
occur due to cardiac arrest. Ensuring the accurate and
reliable diagnosis of brain death is of utmost importance,
given the critical medical condition of patients with brain
death. Unfortunately, our data highlight concerns about
the accuracy of the current BD/DNC determination pro-
cess in South Korea and, at the same time, underscores
missed opportunities for organ donation.

The process of declaring death should be approached
with the utmost caution because the death is permanent.
In our study, we observed a significantly large number of
patients declared as NBD despite initial impressions of
brain death, some of them even after two independent
clinical examinations. This contrast to a previous study
by Lustbader et al. [9], which found no reemergence or
positive neurologic signs after the first BD/DNC exami-
nation among 1311 patients who underwent a second
examination, raises concerns about the accuracy of the
current BD/DNC determination process in South Korea.
Similarly, Varelas et al. [10] found zero patients who
had regained brain function during the periods follow-
ing brain death declaration with single clinical exami-
nation among 266 patients, suggesting that a single
well-performed examination may be more accurate than
two examinations.

Several factors may contribute to the high rate of
NBD, such as the lack of standardized protocols, varia-
tions in the interpretation of neurologic examinations,
and potentially inadequate training of the examining
physicians. Although it cannot be confirmed whether
these patients were falsely classified as NBD, it is evident

that the decision-making process should not rely on
individual clinical experience or variations in interpre-
tation, given the irreversible consequences of declar-
ing brain death. To further refine the accuracy of brain
death assessments, we must address specific clinical
challenges highlighted from our study. For instance, the
presence of nonreactive, nondilated pupils, which may
result from pontine brainstem injuries, should not auto-
matically negate the diagnosis of brain death. These find-
ings underscore the necessity for clinicians to possess a
thorough understanding of neuroanatomy to correctly
interpret such signs. Additionally, the observation of
movements deemed reflexive rather than indicative of
cortical activity points to the critical need for distinguish-
ing between spinal and cortical reflexes. Misinterpreta-
tions by clinicians, potentially due to a lack of experience,
highlight an urgent need for enhanced neurologic train-
ing. In some cases in the United States, neurology resi-
dents may graduate without ever having the opportunity
to examine a single patient with brain death, a situation
that is not uncommon in Korea, as well [11, 12]. This lack
of exposure to real-life patients can hinder their ability
to assess brain death confidently and accurately. Imple-
menting structured educational programs and provid-
ing opportunities for hands-on experience with patients
with brain death can help equip neurologists and health
care professionals with the necessary skills and expertise
in this crucial area. Furthermore, ongoing education and
continuous professional development should be empha-
sized to keep medical practitioners abreast of the latest
guidelines and advancements in brain death determina-
tion. According to this context, the recent structured
guidelines for BD/DNC determination have emphasized
the qualifications and ongoing education for clinicians
who perform the brain death examination [4].

Another significant finding in our study is the high rate
of cardiac arrest during the BD/DNC determination pro-
cess. Managing critically ill patients with brain death can
be extremely challenging and may explain most of the
cardiac arrest incidents that occurred during the deter-
mination process. Our study, a retrospective analysis
using nationwide data across 80 hospitals, may indicate
heterogeneity in the management of patients with brain
death. Regardless, it is well known that cardiac arrest
often occurs shortly after brain death, which makes man-
aging donors extremely challenging [13-15]. These find-
ings underscore the urgent need to develop efficient and
streamlined approaches to brain death diagnosis to mini-
mize delays. Delays in diagnosing brain death can lead
to unnecessary suffering and prolongation of treatment
and can potentially compromise the quality and viability
of organs for transplantation. The primary goal of con-
densing the time taken for BD/DNC determination is not



to reduce the occurrence of cardiac arrest, but rather to
prevent noncompleted donations that result from delay-
ing the diagnosis of already-occurred brain deaths [9, 16].

The WBDP emphasizes a clinical diagnosis of BD/
DNC, with prerequisites that include apparent irrevers-
ible neurologic injury resulting in the loss of all brain
functions and the exclusion of confounding factors. If
these prerequisites are firmly established, the need for
the mandatory duration of the first and second BD/DNC
examinations may be considered redundant [6]. Simi-
larly, the Korean enforcement decree outlines specific
prerequisites for BD/DNC; however, it does not specify
the extent of brain injury required or explicitly confirm
whole-brain death as the biological basis for BD/DNC
[17]. By establishing more specific and comprehensive
prerequisite requirements, there is potential for reducing
the number of patients classified as NBD through a more
selective patient evaluation. This, in turn, could simplify
the subsequent confirmation process, leading to fewer
unnecessary delays and extraneous requirements, thereby
reducing the potential risk of cardiac arrest during the
determination process. Overall, our study suggests there
is a need for legal and procedural reforms to update the
brain death determination protocols in Korea. The medi-
cal field evolves rapidly, and legal standards must adapt
to reflect current scientific understanding and best prac-
tices to ensure that brain death determinations are both
scientifically valid and ethically sound. Revising these
protocols to include a broader range of necessary clinical
examinations, such as motor function tests, and reevalu-
ating the role of EEG could help align more closely with
international standards. These changes would undoubt-
edly contribute to more accurate and efficient brain death
assessments, ultimately improving patient care and trust
in the organ donation process.

Despite the valuable insights gained from our study,
it is crucial to acknowledge certain limitations that
should be taken into account when interpreting the
findings. First, one limitation of this study is the use of
nonmedical record data, although the data were pri-
marily collected by registered nurses. The reliance on
nonmedical record sources may have introduced some
inconsistencies or inaccuracies in the data. Secondly,
this study adopted a retrospective design, which can
present inherent limitations in assessing patients with
brain death and their management. The inability to
control the timing and selection of data points might
have introduced biases and limitations in analyzing the
heterogeneous population of patients with brain death.
As a result, causative relationships cannot be estab-
lished, and potential confounding factors may not be
fully accounted for. Having a nationwide prospective
registry and access to comprehensive medical records

would greatly enhance the level of evidence and the
quality of research conducted in the field of brain death
determination. Moreover, access to comprehensive
medical records would provide detailed information
about the specific neurologic examinations performed,
the management protocols followed, and other relevant
clinical variables.

In conclusion, our analysis of the BD/DNC process
in Korea over the past 10 years has identified several
areas with potential for improvement, aiming to reduce
noncompleted donations. The implications of our study
extend beyond the Korean context and emphasize the
need for ongoing efforts to optimize the BD/DNC
determination process globally to ensure the ethical
and accurate determination of death and facilitate the
provision of lifesaving organ donations.
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