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Appendix 14: Determination of Brain Death/Death by Neurologic Criteria (BD/DNC)
Process Overview

~ Person who has (1) an identified pathology that has :
the potential to cause irreversible brain injury and
(2) appears to be BD/DNC

l

Assess for prerequisites and confounders
(Section 1)

l

Perform clinical exam
(Section 2)

l

Perform apnea testing
(Section 3)

l

Perform ancillary testing, if required
(Section 4)

l

Declare and document BD/DNC

Based on recommendations developed by the World Brain Death Project (see main paper in JAMA)

To be used with the Determination of BD/DNC Checklist for Use in Adults and Children > 36 Weeks of Age
(see Supplement 15)



Section 1.a. Assess for Prerequisites and Confounders*

Is there an
established neurological
diagnosis capable of causing
BD/DNC?

¢ Yes

Has the
person been treated with
therapeutic
hypothermia?

) Is there .
,,,,,ff""'heuroimaging evidencé“*,
_ of intracranial hypertension or
; intracranial pressure
. measurements that
- _exceed MAP?

No

Yes

No

Ensure adequate observation period to
establish irreversibility of coma

Y

Assess for prerequisites and confounders:
e Temp 236°C

SBP 2100 mmHg or MAP 260 mmHg

Alcohol <80 mg/dL

Pharmacologic paralysis excluded

CNS depressing medications excluded

Severe metabolic, acid-base, endocrine

derangements excluded

e  Other reversible conditions that may
mimic BD/DNC excluded

Y

Have
prerequisites been met, and
confounders excluded/
resolved?

I

Yes No

v v

Proceed with clinical
exam
(Section 2, 3)

Do not proceed with BD/DNC
testing. Continue clinical
management.

Go to Section 1.b.

Take caution when
considering an evaluation
for BD/DNC

Proceed with clinical
exam (Section 2, 3),
then perform ancillary
testing (Section 4)

*Refer to Supplement 15: Prerequisites for Clinical Examination, from the Checklist for Determination of Brain

Death/Death by Neurologic Criteria




Section 1.b. Assess for Prerequisites and Confounders in
Persons Treated with Therapeutic Hypothermia*

Rewarm to 236°C and
obtain neuroimaging

l

Is severe
cerebral edema and
brainstem herniation present
on neuroimaging?

l Yes

No

—_—

24 hours after rewarming to >36°C, assess

for prerequisites and confounders:
Temp 236°C
SBP 2100 mmHg or MAP 260 mmHg
Alcohol <80 mg/dL
Pharmacologic paralysis excluded
CNS depressing medications excluded
Severe metabolic, acid-base,
endocrine derangements excluded
Other reversible conditions that may
mimic BD/DNC excluded

}

Have CNS
depressing medications
been previously administered
or are confounders
present?

No

Yes

P

Do not proceed with BD/DNC
testing. Continue to monitor.

Proceed with clinical exam
(Section 2, 3)

v

Identify a time to delay the

medications)

determination of BD/DNC based on drug

levels or drug half-lives in consideration

of renal/hepatic dysfunction (minimum
of 5 half-lives for all CNS depressing

A

4

OR

Perform a clinical exam and apnea test
(Section 2, 3),
then perform ancillary testing
(Section 4)

v

Proceed with clinical exam
(Section 2, 3)

*Refer to Supplement 15: Prerequisites for Clinical Examination, from the Checklist for Determination of Brain

Death/Death by Neurologic Criteria



Section 2. Perform Clinical Exam*

Perform clinical tests to assess for
coma and brainstem areflexia

:

Oculocephalic
. P Motor Gag and Sucking and
Pupillary and Corneal .
Coma . responses of the cough rooting reflex
reflexes Oculovestibular reflexes .
face and limbs reflexes (newborns)
reflexes
Are
responses No Do not continue with BD/DNC
for performed tests testing. Continue clinical
consistent with management.

BD/ DNC?

Yes

No Is ancillary testing
required?

Proceed with apnea testing
(Section 3)

Yes

Proceed with apnea testing
(Section 3), then perform
ancillary testing (Section 4)

Ancillary testing is required when:

e There are confounding conditions that cannot be resolved,
e  The clinical exam has been completed to the fullest extent possible and there is an

inability to complete all tests,

e Uncertainty exists regarding interpretation of spinal-mediated motor responses,
e The whole brain death formulation is being followed, and there is isolated brainstem
pathology,

o Dictated by law or regional guidelines.

*Refer to Supplement 15: Prerequisites for Clinical Examination, from the Checklist for Determination of Brain
Death/Death by Neurologic Criteria




Section 3. Perform Apnea Testing*

Do not proceed with apnea
testing. Continue clinical management
and consider apnea testing after 24
hours if clinical exam remains
consistent with BD/DNC.

Is the person

Yes taking spontaneous respirations

Do not proceed with apnea testing.
Consider ancillary testing to assist in
determination of BD/DNC (Section 4).

Abort apnea testing. Do not declare
BD/DNC. Consider repeating apnea
testing after 24 hours if clinical
evaluation otherwise remains
consistent with BD/DNC.

« when the ventilator is set on spontaneous
breathing mode in normocarbic
state?
l No
Assess apnea testing prerequisites:
e SBP 2100 mmHg or MAP >60 mmHg for adults and age-appropriate
target for pediatrics
o Temp 236°C
e Patient likely to tolerate apnea testing, based on ventilator
requirements and pulmonary status
No Have
- prerequisities
been met?
* Yes
Perform apnea testing, monitoring patient closely for chest movements.
Yes Are spontaneous
-t respirations witnessed

during testing?

*Refer to Supplement 15: Apnea
Testing Procedure, from the Checklist
for Determination of Brain Death/
Death by Neurologic Criteria

*No

Does the patient
become unstable?

Yes No

\

v

Abort apnea testing. Collect arterial

blood gas immediately and test.

Collect arterial blood gas 10 min after
commencing apnea test and test.

Y

Has the

PaCO2 target
been met?

Yes

No

Proceed to ancillary testing as required
(Section 4); Otherwise declare and
document BD/DNC

v

Based on patient stability, repeat apnea
testing after reestablishing pre-
oxygenation, normocapnea and normal
pH, extending the test by several
minutes, OR perform ancillary testing
(Section 4)




Section 4. Perform Ancillary Testing, as Required*

Do not continue with BD/DNC
testing. Continue clinical
management.

No Are clinical and apnea
- test findings, to the extent performed,
consistent with BD/DNC?

l Yes

Select appropriate ancillary testing modality,
based on test and personnel availability,
patient characteristics and regional laws and
guidelines.

i

Conventional 4-
vessel cerebral
angiography / DSA

Use diffusible radiopharmaceuticals
and SPECT over planar imaging. If
SPECT not available, use perfusion

scintigraphy with anterior and
lateral planar imaging, with
appropriate time intervals to
demonstrate static filling of the

Transcranial Doppler
Perform two exams > 30
minutes apart. Perform the
exams bilaterally,
anteriorly and posteriorly.
Do not use TCD for
pediatrics

Radionuclide study

posterior fossa.

EEG
Perform in conjunction with
SSEP and BAER when
mandated by regional
guidelines/laws or if there are
concerns about craniovascular
impedance due to an open
skull fracture, decompressive
craniectomy, or open
fontanelle/sutures.

Are test results
consistent with BD/DNC?

Yes ‘ No/Inconclusive

: :

Declare and document BD/DNC

Do not declare BD/DNC.

Repeat ancillary testing at a later time if
clinical exam and apnea testing continue
to be consistent with BD/DNC or
consider alternative end-of-life care.

*Refer to Supplement 15: Acceptable Ancillary Testing Modallities, from the Checklist for Determination of Brain
Death/Death by Neurologic Criteria
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