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Abstract

» Objective:

We present a case of coma with uncertain
inception and brain death (BD) diagnosis
misconducting. The definite diagnosis was Bickerstaff
syndrome (brainstem encephalitis), with good recovery
posterior to immunoglobulin therapy. Situations with
potential to challenge coma evaluation are presented
and the beneficial role of blood flow ancillary testing is
discussed.

» Methods:
Hospitalization report and online literature review.

» Discussion:

Not only acceptance and understanding of death
are fraught with variation worldwide, but even medical
knowledge and training to perform BD assessment,
especially when situations are not ordinary.

» Conclusion:

Performing a blood flow examination prior to
initiating BD clinical assessment in uncommon cases
may be the best practice.

Abbreviation Key:- BD: Brain Death, CTA: Computed
Tomography Angiography, DSA: Digital Subtraction
Angiography, TCD: Transcranial Doppler.

I.  INTRODUCTION

A 37 years old woman with no remarkable health
history was referred to the emergency room with headache,
psychomotor agitation, nausea, vomiting, diplopia and
visual turbidity started 04 days ago, without history of fever
and no signs of meningeal irritation. Normal CT scan with
and without contrast and cerebrospinal fluid evaluation
were previously performed the day before at the original
institution, where therapy with methylprednisiolone and
acyclovir was implemented.

At admission, patient in regular state, dehydrated,
with drowsiness and restlessness, reactive pupils, despite
left eye and left hemifacial mobility impairment, dysarthria,
and progressive 4-limb dystonia without neck rigidity or
skin lesions. In this same day, disclosed awareness level
deterioration and hypoventilation, requiring tracheal
intubation and ICU support. Computed tomography
angiography (CTA) evidenced global erasure of the
cerebral convexity grooves, without other alterations. 48
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hours later, signs of brain death (BD) were seen,
maintaining Glasgow Coma Score (GCS) 3 and absence of
brainstem reflexes even after switching off sedation with
fentanyl and midazolam and observing a 24 hours period.

The BD protocol was then started after 48 hours from
admission, 12 hours after first BD signs, with two complete
brainstem assessments performed by different physicians.
The Brazilian BD protocol requires two neurological tests,
plus apnea test once and an ancillary test. In the present
case, the apnea test was performed twice, because target
pCO; was not reached (Brazilian BD cut-off pCO, >55
mmHg) in first attempt. Although no respiratory
movements were observed in both attempts, the test was
conclusive only in the second when pCO. reached 82
mmHg post apnea. A transcranial Doppler (TCD) was then
performed and the BD protocol consequently suspended, as
neither blood flow impairment was observed, nor signs of
intracranial hypertension.

Toxicological tests were negative for morphine,
diazepan, cocaine, methamphetamine, barbiturates and
amphetamine. The hypothesis of autoimmune encephalitis
emerged and immunoglobulin pulse therapy (0.4g / kg / day
for 5 days) started. A magnetic resonance angiography
(MRA) showed only a mild frontal edema.
Electroencephalogram (EEG) disclosed diffuse electrical
disorganization, but no epileptic status. Initiated Tazocin
due to worsening laboratory.

During immunoglobulin therapy, there were absent
oculomotor and corneal reflexes, maintaining discreetly
isochoric mydriatic pupils, no photoreaction. The day
after, status progressed to GCS 7 and, within a period of
further 5 days after the end of immunoglobulin, presented
with GCS 10, with motor response to verbal stimulus. After
a total of 73 days of hospitalization, she was discharged.
Glasgow outcome score at 6 months was 5, with mild gait
impairment.

II.  REVIEW ON BD MIMICS

It is essential for professionals from emergency rooms
and intensive care units to be able to recognize and assess
correctly comatose patients. Each potential factor involved
must be brought to light, in order to avoid mistaken
diagnosis. Several neurological or systemic conditions may
mimic BD, as locked-in syndrome, rattlesnakes bites and
pufferfish  envenomation,  Guillain-Barré  syndrome
variants, hypothermia, exogenous intoxication and
hypokalemia®. Moreover, spinal reflexes may be complex
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and lead to misinterpretations on the BD diagnosis®*.
Bellow we synthetized the most common situations
reported.

A. Guillain-Barré Syndrome

The Guillain-Barré syndrome (GBS), is commonly an
ascending acute inflammatory polyneuropathy, despite this
entity may present a wide range of varieties. GBS has been
reported mimicking BD®> 6. The variant Miller-Fisher
syndrome per example, in addition to the limbs palsy, these
patients develop ophthalmoplegia, and Bickerstaff
encephalitis points to disturbance of consciousness and
even brain stem reflexes suppression’. The occurrence of a
complete “locked-in” syndrome harbored in GBS is not an
infrequent situation, been reported previously. The key for
avoiding misdiagnosing this condition, and consequently a
disastrous outcome, is always to proceed with caution when
obtaining clinical history of comatose patients® °.

B. Hypothermia

Hypothermia has been described as the condition most
capable of BD simulation, in out of hospital cases or even
after post-cardiac arrest hypothermic rescue therapy.
Moreover, drug metabolism in this situation is slow, and
CNS depressors may last active for longer periods®. Deep
hypothermia is defined as body temperature less than 30°C,
but even with 32°C is possible the pupils response to light
to be absent, with abolition of brain stem reflexes in
sequence'!. However, the encephalic impact on extreme
hypothermia may be reversible.

Therapeutic hypothermia post-cardiac arrest has
become a standard of care for its neuroprotective effect.
Diagnosing BD in these patients is more challenging, and
an ancillary test disclosing cerebral circulatory arrest
should be performed instead of the EEG!2. The
neuroprotective effect of hypothermia is affiliate to
reduction of the cerebral metabolic rate, release of
excitatory transmitters, ions influx, lactic acidosis and
vascular permeability, mechanisms particularly important
in the ischemic penumbra.

The AAN guidelines indicate to exclude assessing
patients with hypothermia; the neurological assessment
should be performed exclusively after normalization of
core temperature'® 14,

C. Drug Intoxication

Narcotics, benzodiazepines, tricyclic antidepressants,
bretylium?®, anticholinergics, and barbiturates have been
associated with brain death mimics. Despite absence of
brain stem reflexes is possible, but pupillary response to
light should remain in drugs overdoses, formal
determinations of brain death have been reported in cases
of intoxication with tricyclic antidepressants'®, valproic
acid', baclofen!®20 and barbiturates??.

The AAN guidelines!®, recommend excluding the

presence of a CNS-depressant drug effect by history, drug
screen, and calculation of clearance using 5 times the
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drug’s half-life, provided that the elimination of the drug is
not interfered by other drugs, organ dysfunction, or
hypothermia. If laboratorial specific measure is available,
drug plasma levels must be below the therapeutic range??.

I11.  REVIEW ON INTRACRANIAL BLOOD FLOW
ASSESSMENT

We presented in this paper a rare cause of brainstem
encephalitis mimicking BD. Similar cases have been
reported, with BD diagnosis being precluded because of
ancillary testing” 2. Otherwise, as one of the most
important diagnoses in medical practice, elevation in
diagnostic confidence is profitable for physicians,
indicating the association of ancillary testing with
neurological assessments as the best practice currently,
although there is still no consensus about this subject? . If
ischemic derangement spreads to whole brain after
disastrous injury, leading to cell membrane impairment,
brain-blood barrier disruption and free entrance of liquid in
each Dbrain cell and perivascular compartment, the
consequent rise of intracranial pressure will lead to its own
circulatory arrest?®. Thus, the absence of intracranial blood
circulation is an affordable proof of brain death, although
this assessment is limited under each technique particular
features.

> Digital Subtraction Angiography (DSA)

DSA remains the gold standard for BD diagnosis
complementation?® 27, This technique was created in 1927
by portuguese physician Egas Moniz?®. Catheter
angiography is an invasive, time consuming procedure,
which needs an experienced neuroradiologist, the
availability of an angiography suite, patient transportation
and the use of high amount of contrast material®®. As for all
techniques that analyses brain blood circulation, it is
imperative the blood pressure to be monitored, as such
patients can be hemodynamically unstable.

Early recommendations suggested that a certain
amount of time, e.g., one minute, should elapse before
concluding that the contrast material does not enter the
intracranial cavity. A limitation for all techniques in the
assessment of brain circulation, is the possibility for brain
death to exist without intracranial pressure exceeding mean
arterial blood pressure; there can also be a gradual
evolution from some intracranial arterial filling, especially
in cases of large skull defects and severe damage to the
brainstem exclusively®®. Sawicki et al.*! investigated the
delayed filling phenomenon using CTP and concluded that
the mean blood circulation time in this phenomenon is
incompatible with neuronal survival.

Radiation exposure isolated to the head is not
hazardous in the case of organ donation, and even exposure
of the whole body has not been demonstrated to be harmful
on transplantable organs to the date. Further limitations of
DSA include the need of an expert to perform imaging, the
DSA room and device (costly impact), patient
transportation.
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» Transcranial Doppler (TCD)

TCD is very sensitive and specific for assessment of
brain circulatory arrest®>%, A recent prospective and
blinded study evaluating 106 comatose patients with CTA
and TCD found the latter 96% sensitivity and 100%
specificity, 100% of positive predictive value of TCD even
performed 24-12 hours prior to the neurological
assessment®. As this ultrasonographic technique is non-
invasive, inexpensive, safe and repeatable, suitable to
evaluate both supra and infratentorial wvessels, TCD
becomes a high reliable tool to aid uncommon cases
handling. Unfortunately, this technique depends on TCD
operator availability and skills.

» Computed Tomography Angiography (CTA)

CTA is highly sensitive and as specific as TCD? 3637,
Similar cases as the illustrated in this paper, with no visible
injury on no-contrast CT, are of low degree of difficult to
be assessed by experienced neuroradiologists. CTA is not
operator dependent, as a technician is able to perform the
examination, while a radiologist can evaluate the images
remotely. Additional advantages of this technique are the
wide availability of devices with 32 channels or more, the
readiness in acquiring images, the need of only a single
peripheral vein, and its ability for additional scanning of the
entire body of a potential organ donor®®. Hindrances on
CTA practice rely on the particular fashion to obtain BD
imaging, with adequate under pressure pump injection of
contrast, and hemodynamic stability of subjects evaluated.
Neurocritical patients, and worse when BD is present, tend
to develop labile hemodynamics and may not able to be
transported to CTA site.

» Computed Tomography Perfusion (CTP)

CTP is able to report isolated brainstem death®. The
technology is capable of discriminating between severe
hypoperfusion (2%, 1.2 mL/100 g/minute) from an absence
(0%). CTP has been used to evaluate stasis filling
phenomenon observed in CTA and DSA, showing
nonviability of the brain, indicating that stasis filling does
not preclude the diagnosis of BD. Whole-brain CTP is a
highly sensitive and specific method for diagnosis of BD.
CTP used together with CTA may increase the sensitivity
of the test, instead this technique is less available than
CTA, also demands patient transportation and contrast
administration?®.

» Magnetic Resonance Angiography (MRA)

As with CTA, the AAN currently does not support the
use of MRA as an ancillary test in the diagnosis of BD 3.
Among several digital imaging reconstructions, the
apparent diffusion coefficient (ADC) is the main feature in
BD* 42, Studies using time-of-flight algorithms or
gadolinium enhancement have shown similar results,
despite  susceptibility —weighted imaging disclosed
considerably number of false positives. There may be some
filling of proximal intracranial vessels, as observed with a
variety of blood circulation assessment techniques*® 44,
likewise, observation of large veins in brain dead patients is
possible, because of drainage from meningeal vessels*,
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although deep cerebral veins are more often absent. The
large duration of image acquisition, availability, patient
transportation, costs and mainly the inability to recognize
blood flow if extreme slow, are main limitations of MRA.

> Nuclear Medicine Perfusion Test (NMPT)

Radionuclide imaging techniques are frequently
applied to brain death assessment*> 6. The agents penetrate
brain parenchyma in proportion to regional blood flow with
SPECT, being currently 99mTc- labelled
hexamethylpropyleneaminoxime (HMPAO) or ethyl
cysteinate dimer utilized, because these agents remain per
hours in the parenchyma. This technique demonstrates the
presence or absence of brain perfusion even of the posterior
fossa*’, which is more interesting than displaying
encephalic circulation exclusively*® .

Despite a promising technique, studies on this subject
to the date are few and of small samples®. Bertagna et al.
have shown persistence of viable spots of brain tissue in
patients clinically brain-dead on SPECT®Y. Such findings
are in accordance with the understanding of BD as a
process, with circulation and still some minimum perfusion
occurring in a deceased organ, and the dependence on the
intracranial pressure to these techniques obtain optimal
sensitivity. Obviously, the main limitation of this method is
the lack of availability and practicality, since it demands a
short half-life radioisotope to be performed and being also
high costly.

IV. DISCUSSION

» Security in Diagnosing BD

Finally, in cases whether drug abuse or the cause of
coma is unclear, but in the absence of CNS depressors high
BD suspicion persists, the patient should be observed for 48
hours to determine whether a change in brain stem reflexes
occurs; if no change is observed, a test of cerebral blood
supply should be performed before apnea test®? 33, A
circulatory arrest observed, plus neurological assessment
(even better if performed more than once by different
trained physicians) and apnea test also positive will indicate
BD with no possibility of mistaken, to the date knowledge.

V. CONCLUSION

For challenging situations when BD is suspected,
cerebral blood circulation evaluation provides guidance for
next steps and should always be performed prior to the
apnea test.
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