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Abstract

Introduction Despite the fact that declaration and time of death have both significant medical and non-
medical consequences, multiple studies have shown documentation of the determination of brain
death/death by neurologic criteria (BD/DNC) is often incomplete or inaccurate.

Methods A review of the literature was conducted and recommendations with an expert panel were
formulated.

Results and Conclusions While studies were focused mainly in the United States, documentation of
BD/DNC may reflect similar variability in practice internationally. This highlights the need for
improved documentation practices which may reduce complications surrounding the nonmedical
consequences of death and could also be used as a tool to help minimize the variations and inaccuracies
of BD/DNC determination itself.

Despite the fact that declaration and time of death have both significant medical and non-medical
consequences, such as the initiation of mourning, estate administration and taxes, and preparation of the
cadaver for burial', multiple studies have shown documentation of the determination of brain
death/death by neurologic criteria (BD/DNC) is often incomplete or inaccurate.

Methods

Authors conducted the initial literature searches of the Cochrane, Embase and MEDLINE databases
for the time period between January 1, 1992 and July 2017. Subsequent searches were performed to
capture relevant articles between July 2017 and April 2020. Because of the significant lack of data from
randomized controlled trials or large studies, GRADE evaluation of the evidence was not performed.
However, evidence was reviewed by a multidisciplinary group of clinicians (see Introduction chapter) and
recommendations were generated according to the following criteria. Strong recommendations (“It is
recommended that”) were based on expert consensus that clinicians should follow the recommendation
unless a clear and compelling rationale for an alternative approach was present, and where actions could
be adopted as policy. Even though most evidence in this area is limited and of low-quality, strong
recommendations were made as a precautionary, conservative approach, to prevent premature or
erroneous determinations of death (false positives). Conditional or weak recommendations (“It is
suggested that”) were generated when there were potentially different options and the best action may
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differ depending on circumstances, patients, resources or societal values, or where there is a need for

further evidence or discussion among clinicians and stakeholders. In cases where there was insufficient

evidence and the balance of benefits versus harms was neutral, no recommendations were made.

Results

Table 1. Studies of documentation of BD/DNC

No. of patients

Author Year and institutions/ Findings
Country

Wang MY et al.? 2002 58 patients The clinical tests most likely to be documented were

Single institution tests of pupillary (86%) and gag reflexes (78%).
. Corneal reflexes were noted as being tested in only
United States 57% of cases, and motor res ted i \
0 , ponses were noted in only
66%.

Mathur M et al.? 2008 277 patients A mean of only 5.5 of 14 examination elements were
(pediatric) completed by neurologists and pediatric intensivists and
(~220 hospitals) 5.8 by neurosurgeons. No apnea testir}g was recorded in
United States 60% of cases and inadequate PaCO2 increase occurred

in more than one half. Cerebral blood flow
determination was performed as a confirmatory test 74%
of the time (83 of 112 cases), compared with 26% (29 of
112 cases) for electroencephalography alone.

Shappell CN et al.* 2013 226 organ donors Complete documentation of brainstem areflexia and
68 hospitals absent motor responses were found in 45.1%, and
United States complete apnea testing in 73.5% of cases. Of the 60

cases without complete apnea testing, 56 (93.3%) had
ancillary tests consistent with BD/DNC.

Puttinger G et al.’ 2016 108 patients 89 (82%) protocols of the verified brain death cases
(Multiple were completed correctly, but 19 (18%) of these forms
hospitals) were filled in incorrectly or incompletely. The most

. frequent error was missing entry for time and date of
Austria .. .
examination as well as signatures
Kashkoush A et al.® 2016 118 patients Documentation errors occurred in 16% of cases. The
Single institution most common errors were lack of documentation of
. time of death, incomplete documentation, and
United States . ) .
incorrect completion of documentation by at least one
examiner. Attending physicians, residents and fellows
were responsible for 47%, 21%, and 21% of the 19
documentation errors, respectively

Pandey A’ 2017 76 patients Accurate documentation of time of death occurred in
Single institution 59.2% of 76 adult brain death evaluations between
United States 2011 and 2015. Overall, strict adherence to the 2010

AAN guidelines for death by neurological criteria was
correctly documented in only 38.2% of cases.

Krawiec C ® 2019 33 patients Documentation errors were up to 18%, most

Single institution
United States

commonly lack of documentation or incomplete
documentation, especially of inclusion parameters
such as temperature or blood pressure.
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Table 1 shows the results of a number of studies on documentation of BD/DNC. While these
studies were focused mainly in the United States, their results likely reflect similar variability in
documentation practices internationally, so highlight the need for improved documentation practices.
National guidelines require that the processes and clinical tests leading to determination of BD/DNC,
including the apnea test and any ancillary testing, be documented in the medical record. Most
recommend using a detailed and comprehensive checklist to demonstrate explicitly that all criteria for
death determination have been fulfilled.

According to the AAN Guidelines’, the time of death is the time the arterial PaCO, reaches the
target value during the apnea test. In patients with an aborted apnea test, the time of death is when the
ancillary test has been officially interpreted by the attending physician. Documentation of time of death
is also dependent on the number of physicians legally required to declare death in a given hospital. In
cases where death declaration requires one physician, the time of death is documented as the time the
clinical examination is completed, including the apnea test. When two physicians are required, the time
of death is variably the time of the first or second physician’s assessment, depending on the hospital and
country. This is an area that would be appropriate for standardization in the future.

Improving the documentation of BD/DNC determination may reduce any complications
surrounding the nonmedical consequences of death and may also be used as a tool to help minimize the
variations and inaccuracies of BD/DNC determination itself.

Recommendations and Suggestions

1. Itis recommended that all phases of BD/DNC determination be clearly documented in the
medical record, including:
o Etiology of the coma,
o Absence of confounders,
e Full details of clinical testing performed and results, including apnea testing and laboratory
values,
o Neuroimaging results and timing in relation to clinical testing,
e Reason for and type of ancillary testing performed and results, if necessary,
o Time of death,
o Identity of practitioner performing the evaluation.

2. It is recommended that a standardized checklist be used for death determination and its
documentation.

3. It is suggested that the time of death be noted in accordance with regional legislation. If regional
legislation does not dictate a standard for determining time of death, it is suggested that:

a. In cases where BD/DNC can be determined with a neurological exam and ancillary testing
is not needed, the time of death be documented as the time the arterial PaCO, reaches the
target during the apnea test as reported by the laboratory,

b. If ancillary testing is performed, the time of death be documented as the time that the
ancillary test results are formally interpreted and documented,
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c. Iftwo examinations are required to declare death, the time of death be the time that the
second examination is completed.

References

1. Lewis A, Greer D. POINT: Should Informed Consent Be Required for Apnea Testing in Patients With
Suspected Brain Death? No. Chest. 2017;152(4):700-702.

2. Wang MY, Wallace P, Gruen JP. Brain death documentation: analysis and issues. Neurosurgery.
2002;51(3):731-735; discussion 735-736.

3. Mathur M, Petersen L, Stadtler M, et al. Variability in pediatric brain death determination and documentation
in southern California. Pediatrics. 2008;121(5):988-993.

4, Shappell CN, Frank JI, Husari K, Sanchez M, Goldenberg F, Ardelt A. Practice variability in brain death
determination: a call to action. Neurology. 2013;81(23):2009-2014.

5. Puttinger G CG, Gruber F, et al. . Documentation of brain death diagnostics in Upper Austria 2011-2013-an
audit (Poster abstract). European Journal of Neurology. 2016;Suppl 2(23):165.

6. Kashkoush A, Weisgerber A, Dharaneeswaran K, Agarwal N, Shutter L. Medical Training and the Brain
Death Exam: A Single Institution's Experience. World Neurosurg. 2017;108:374-378.

7. Pandey A, Sahota P, Nattanmai P, Newey CR. Variability in Diagnosing Brain Death at an Academic
Medical Center. Neurosci J. 2017;2017:6017958.

8. Krawiec C, Ceneviva GD, Thomas NJ. Assessing and Improving Documentation of Pediatric Brain Death
Determination within an Electronic Health Record. Neuropediatrics. 2019;50(2):80-88.

9. Wijdicks EF, Varelas PN, Gronseth GS, Greer DM, American Academy of N. Evidence-based guideline

update: determining brain death in adults: report of the Quality Standards Subcommittee of the American
Academy of Neurology. Neurology. 2010;74(23):1911-1918.

© 2020 American Medical Association. All rights reserved.



