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ABSTRACT

Features consistent with the syndrome known as excited

delirium (ExDS) have been associated with law enforcement

restraint-related death. The pathophysiology and exact

causative factors of restraint-related death associated with

ExDS remain unclear. We present a case of successful field

resuscitation of a man with ExDS who experienced cardio-

pulmonary arrest while being restrained by law enforcement

officers. Despite the presence of a severe lactic acidosis on

emergency department admission, the patient recovered

following prehospital treatment with advanced cardiac life

support measures and intravenous sodium bicarbonate,

likely in part due to early recognition of the disease process.

RÉSUMÉ

Les manifestations cadrant avec le syndrome appelé délire

actif (DA) sont associées à des décès attribuables à

l’application de moyens de contrainte par les forces poli-

cières. On ne connaı̂t pas très bien la physiopathologie et les

facteurs causaux exacts de la mort associée à l’application de

ces moyens dans le contexte du DA. Il sera ici question d’un

cas de réanimation, réalisée sur place et couronnée de

succès, d’un homme en état de délire actif, qui a subi un arrêt

cardiorespiratoire pendant qu’il était maı̂trisé par les poli-

ciers. Malgré la présence d’une forte acidose lactique à

l’arrivée au service des urgences, le patient a été réanimé à la

suite d’un traitement préhospitalier comportant des moyens

énergiques de maintien des fonctions vitales et l’administra-

tion de bicarbonate de sodium par voie intraveineuse;

l’intervention a probablement réussi grâce en partie à la

reconnaissance précoce du processus morbide.

Keywords: cardiac arrest, delirium, metabolic acidosis,

physical, prehospital, restraint, resuscitation

Features consistent with the syndrome known as
excited delirium (ExDS) have been associated with

law enforcement restraint-related death. The syn-
drome comprises many behaviours and typically
involves agitation, delirium, paranoia, seeming imper-
viousness to pain, and abnormal strength.1 For a
number of reasons, ExDS in-custody deaths have lead
to controversy in both the media and medical
literature. Very little is known about the epidemiology,
pathophysiology, and causative factors of such deaths;
cases frequently involve patients with recreational drug
use and/or psychiatric disease; and often deaths
involving restraint lead to questions of excessive force.1

Research on ExDS in-custody deaths is challenging
for many reasons. Epidemiologic data are difficult to
obtain, in part because the defining symptoms are
often seen in other medical conditions, such as
sympathomimetic abuse, and because the ExDS label
is often applied retrospectively. Furthermore, given the
rarity of the syndrome, a study large enough to
accurately define incidence would be difficult to
perform. Most such deaths occur in the prehospital
setting, where medical personnel and evaluative
modalities are not immediately available and where
patient agitation further challenges effective evalua-
tion. We present a case of a man exhibiting symptoms
of ExDS who was successfully resuscitated in the
prehospital setting after law enforcement restraint-
related cardiopulmonary arrest.

CASE REPORT

Two police officers engaged a 44-year-old man with
no past medical history while serving him an arrest
warrant for assault. The man answered the door but
‘‘was not acting normally’’ and quickly became
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combative, yelling at and resisting the officers. A leg
sweep was used to bring the man to the ground. At this
point, he began to sweat profusely and scream that he
was ‘‘all-powerful.’’ A conducted energy weapon was
deployed, and the probes were imbedded on the man’s
left leg and upper back, resulting in what was expected
to be a good circuit that would incapacitate his skeletal
muscle control. Two cycles discharged from the
weapon failed to even briefly control the man’s
aggressive behaviour. Pain control techniques invol-
ving pressure points and joint locks were similarly
unsuccessful. The man dragged the officers down a
long hallway while they called for backup and was
described as having significantly above-normal
strength. He was also noted to have ‘‘bug eyes’’ and
to grunt throughout the encounter. Ultimately, 10
officers were required to restrain the man, who was
placed prone with his hands cuffed behind his back and
his legs lashed together with zip ties. The law
enforcement officers were concerned that the man
was suffering from ExDS and immediately called for
medical assistance.

On arrival of basic life support (BLS) care providers,
the patient was transferred to a backboard, still in the
prone position, for transport. He began vomiting, and his
head was turned to the side to avoid aspiration. Shortly
thereafter, the BLS personnel noted that the patient’s
breathing had slowed, followed quickly by apnea and
pulselessness. The patient was immediately turned over,
and an automated external defibrillator was applied that
recommended ‘‘no shock.’’ Cardiopulmonary resuscita-
tion was commenced. Advanced life support personnel
arrived 5 minutes after BLS personnel, and at that time,
the patient was found to be in pulseless electrical activity
(PEA). He was subsequently intubated and treated with
2 mg of epinephrine and 100 mEq of sodium bicarbonate
intravenously over 4 minutes, following which he had
return of spontaneous circulation.

On emergency department (ED) admission, the
patient had a temperature of 35.9uC (96.6uF), blood
pressure of 102/54 mm Hg, and a pulse of 89 beats/
min. His estimated weight was 85 kg, and the resulting
body mass index was calculated to be 23.3 kg/m2. The
patient was paralyzed and sedated. His physical
examination was remarkable only for a small laceration
on his nose and an abrasion on his left thigh.
Laboratory investigations were notable for a normal
potassium (4.1 mEq/L/4.1 mmol/L, ref. 3.5–5 mEq/L/
3.5–5mmol/L); a markedly elevated anion gap (35)

and lactate (. 30 mmol/L); and elevated creatinine
(1.7 mg/dL/150.2 mmol/L, ref. 0.7–1.3 mg/dL/60–
118 mmol/L), glucose (314 mg/dL/17.4 mmol/L, ref.
65–110 mg/dL/3.8–6 mmol/L), international normal-
ized ratio (1.6), creatinine kinase (260 U/L), and
myoglobin (1,527 ng/mL/87.19 nmol/L, ref. 17–
106 ng/mL/1–6.05 nmol/L). Troponin I was negative
(0.02 ng/mL/0.02 mg/L, ref. , 0.04 ng/mL/, 0.04 mg/L).
An arterial blood gas measurement on ED admission
revealed a pH of less than 6.8, carbon dioxide partial
pressure of 70 mm Hg, oxygen partial pressure of
348 mm Hg, and bicarbonate of 6 mEq/L (6 mmol/L).
A blood alcohol level and urine toxicology screening
were negative. An electrocardiogram revealed sinus
tachycardia without ischemic changes or signs of
left ventricular hypertrophy. Peaked T waves were
noted and subsequently resolved after treatment with
150 mEq of sodium bicarbonate, 2 g of calcium
gluconate, and 2 L of normal saline, all intravenously.
He remained hemodynamically stable.

The patient was admitted to the intensive care unit
with the diagnosis of primary metabolic acidosis after
‘‘PEA arrest likely secondary to Taser use.’’ The
patient was extubated on hospital day 3, although his
course was complicated by ventilator-associated pneu-
monia. An echocardiogram on hospital day 5 showed
normal left and right ventricular function and no
evidence of valvular dysfunction. Evidence of hypoxic
brain injury was diagnosed by magnetic resonance
imaging on hospital day 20. The patient showed
evidence of psychosis, with behavioural problems that
resulted in a protracted inpatient course. A psychiatric
consultant diagnosed him with schizophrenia, and
treatment was initiated. Following a 110-day hospital
admission, the patient was transferred to an outside
psychiatric care facility for ongoing management.

DISCUSSION

During the past three decades, there has been
increasing scrutiny of deaths in police custody, with
research directed at ways to identify and respond
appropriately to high-risk encounters.2,3 Deaths most
frequently occur in association with forcible restraint
and drug use,4 but no clear mechanism for these deaths
has been found. The vast majority of restrained
individuals in police custody do not suffer significant
injury,5 and among those who die, drug levels on
autopsy are typically not in a lethal range when drugs
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are present.1 Research indicates that most who die in
custody suffer from a constellation of symptoms
referred to as ExDS, which is now recognized by
many professional societies, including the American
College of Emergency Physicians.6

Because ExDS can emerge from a number of under-
lying medical conditions, presentations during fatal
encounters with law enforcement vary but frequently
include behaviour seen with conditions such as cocaine
or methamphetamine use.2 In addition to delirium and
agitation, behaviours seen with ExDS include violence,
paranoia, attraction to shiny objects, fear, shouting,
guttural sounds, disrobing, resistance to restraint,
superhuman strength, seeming imperviousness to pain,
and sweating. Such patients are frequently found to be
in a sympathomimetic state and may develop acidosis,
rhabdomyolysis, and severe hyperthermia.1,4 Although
none of these conditions invariably develops into a
lethal state, some have suggested that a ‘‘perfect storm’’
may exist in fatal circumstances involving underlying
medical conditions, severe acidosis and other toxic and
metabolic abnormalities, a severe hyperactive stress
response, and a restriction of normal compensatory
mechanisms during a restraint position.7 The frequent
use of conducted energy weapons in these cases has also
been investigated for its contribution to the metabolic
abnormalities and potential lethality.7

To our knowledge, the only other reported case of
survival after ExDS-related cardiopulmonary arrest
occurred in an ED.8 As in the case we report, this
involved a patient with severe acidosis who responded
shortly after intravenous sodium bicarbonate adminis-
tration. Although empirical prehospital use of sodium
bicarbonate treatment in the prehospital setting has been
suggested,8 its administration is not routine. Prehospital
use of sedatives and antipsychotics, which may be of
benefit in patients with ExDS, is increasing but has not
been prospectively studied.1,6,8,9 Other care recommenda-
tions that may improve survival include a focus on
minimizing the amount of and time in restrictive
restraint while still ensuring that field personnel remain
safe and early mobilization of advanced life support
practitioners. Perhaps most importantly, education for
both law enforcement officers and emergency medical
services personnel, as occurs in our system, may help
protect both patients and providers. Such training
should include information to help personnel identify
ExDS and emphasize the importance of rapid medical
evaluation and potential treatments.

Controversy continues regarding restraint-related
death and ExDS, in large part because of the limits of
our knowledge about such events. The rarity of such
events, in combination with the complex and vastly
different circumstances under which they occur and
frequent lack of medical evaluation prior to their
occurrence, make appropriate data collection and
interpretation challenging. As has been suggested by
others, a national database of ExDS cases that included
both survivors and nonsurvivors from the prehospital
and ED setting would be valuable to define both the
range of circumstances in which ExDS occurs and ways
to minimize risk for those being restrained and care
providers.1

CONCLUSION

We report a case of successful field resuscitation
of an ExDS restraint-related cardiopulmonary arrest.
Although it is unclear what, if any, features of this
resuscitation contributed to the patient’s survival, some
are notable. The law enforcement agency involved is
trained extensively on ExDS and the importance of early
involvement of advanced life support personnel, which
in this case allowed for rapid interventions when the
patient arrested. In addition, the paramedic providers,
who also receive training on ExDS, were aggressive in
their management. Despite the presence of a severe
lactic acidosis on ED admission, the patient recovered
following prehospital treatment with advanced cardiac
life support measures and intravenous sodium bicarbo-
nate, likely in part due to early recognition of the disease
process.
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