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ABSTRACT: The investigation of sudden unexpected death in psychiatric patients and the ensu- 
ing litigation has brought to our attention many unusual features important in the evaluation of 
such deaths. Certain pathophysiologic mechanisms of death, rarely encountered in routine foren- 
sic science practice, may be important in determining the cause of death in psychiatric patients, 
especially in cases where the autopsy is unrevealing. Of particular concern is a tendency in the 
current literature to implicate phenothiazines as a cause of death when the death investigation 
and the autopsies are incomplete. Thus, based on our experience and on a review of the current 
literature, we have set forth factors that the forensic pathologist should consider when faced with 
a sudden psychiatric death. A case report illustrates these unique aspects of scene investigation 
and analysis of terminal events and autopsy findings. 
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Medicolegal investigation of sudden death in psychiatric patients forms a special diagnos- 
tic subset of cases reported to the medical examiner 's office. Since such cases may achieve 
high visibility within the community, it behooves the medical examiner to establish certain 
facts at the outset which will allow the greatest chance for just resolution of any subsequent 
disputes based on objective data, rather than allow for open-ended arguments based on 
speculation as to what might have happened to the deceased. The greatest difficulties are 
presented by the sudden death of a psychiatric patient where the autopsy fails to reveal a 
cause of death. Thus, we address aspects of the scene investigation, postmortem examina- 
tion, toxicology evaluation, and pathophysiologic mechanisms which will be helpful in cor- 
rectly assessing the cause of death or factors contributing to it or both in these difficult cases. 
Since phenothiazines are commonly used in the treatment of psychiatric patients and have 
been reported to cause sudden cardiac death, particular emphasis is placed on possible 
phenothiazine associated causes of death. 
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Scene Investigation 

After a death in a psychiatric ward is reported, it is advisable for the medical examiner to 
visit the scene, preferably before the body is removed. In addition to routine scene investiga- 
tion, particular note of the temperature of the room and the postmortem body temperature 
(preferably core liver temperature) as soon after death as possible is important because 
phenothiazine medication is known to predispose to fatal hyperthermia [ 1]. In this situation 
core body temperature is 104~ (40~ or above. The skin of the deceased may be moist from 
excessive perspiration, since anhidrosis is not found in phenothiazine associated hyperther- 
mia. The mechanism postulated involves drug induced alteration of the central nervous sys- 
tem thermoregulatory center in addition to anticholinergic effects which inhibit peripheral 
mechanisms of heat loss. In particular, if the weather is hot and humid or the patient is 
agitated or exercising, or both, phenothiazine treatment increases the risk of fatal hyperther- 
mia. Since the autopsy findings of hyperthermia are nonspecific, this diagnosis cannot be 
made if temperature measurements are neglected. 

If possible, all hospital records including nurses' notes, doctors' notes, and drug adminis- 
tration check sheets should be obtained for study before the autopsy. For example, correla- 
tion of the number and location of injection sites with the treatment record can become an 
important issue when improper medication is implicated as a cause of death. 

The presence of patient restraint apparatus is a significant observation since sudden unex- 
pected deaths have been reported in patients as well as experimental animals who struggle 
against restraints [2,3]. 

Finally, reliable witnesses, if any, to the terminal event should be found and detailed state- 
ments obtained from them. The behavior and complaints of the patient immediately before 
death is essential to establish a pathophysiologic mechanism of death. Thus, the value of 
information obtained from reliable witnesses cannot be overemphasized. 

Possible Causes of Unexpected Death Related to Phenothiazine Therapy 

In addition to drug induced alterations in body temperature, the extrapyramidal, anti- 
adrenergic, and anticholinergic properties of phenothiazines may produce potentially fatal 
effects and should be considered in the differential diagnosis of autopsy-negative sudden 
psychiatric death. The extrapyramidal side effects of phenothiazines may present as muscu- 
lar rigidity associated with altered consciousness, autonomic dysfunction (manifested by 
tachycardia, labile blood pressure, diaphoresis, and dyspnea), and possible hyperthermia, 
the symptom complex known as the neuroleptic malignant syndrome (NMS) [ 4]. The poten- 
tial of the particular phenothiazine to induce the NMS parallels its antidopaminergic po- 
tency. Once initiated, NMS can develop rapidly and cause death from respiratory failure or 
cardiac arrhythmia or both within 24 h. Distinct subgroups of phenothiazine induced acute 
extrapyramidal reactions are respiratory dyskinesias which may impair muscular coordina- 
tion of respiratory movement and oxygenation [5] and oral-laryngeal-pharyngeal dystonias 
[ 6] which present as acute airway obstruction with increased oral secretions. Since these 
extrapyramidal syndromes are unusual and can develop rapidly, they may be undiagnosed or 
the symptoms judged not to be of particular significance in the psychiatric patient. These 
reactions may be diagnosed retrospectively by the medical examiner if an adequate clinical 
data base regarding terminal behavior and medical monitoring exists. For example, Moore 
et al. [7] report a case of sudden psychiatric death where, although they implicate 
phenothiazine cardiac toxicity, the signs and symptoms given more clearly describe a fatal 
dyskinetic reaction to fluphenazine consisting of orofacial grimacing and grunting respira- 
tions followed by respiratory arrest. Neither the clinician nor the pathologist recognized the 
significance of these symptoms. 

The antiadrenergic properties of the phenothiazines can result in peripheral vasodilation 
and orthostatic hypotension [ 8, 9]. This alpha adrenergic antagonism may produce postural 
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hypotension, tachycardia, fainting, or dizziness most commonly after the first injection, oc- 
casionally after subsequent injections, hut rarely after an oral dose. Although recovery usu- 
ally occurs spontaneously within 1/2 to 2 h, hypotension may be prolonged and lead to car- 
diovascular collapse. Epinephrine is contraindicated for treatment of hypotension in this 
situation, since its vasoconstrictive properties are blocked. Thus, only its vasodilatory effect 
will be apparent and will result in further lowering of blood pressure. A phenothiazine in- 
duced acute hypotensive reaction that progresses to shock and death may be suggested by 
terminal events such as complaints of dizziness with sudden collapse related temporally to 
drug injection. The anticholinergic properties of phenothiazines predispose to the develop- 
ment of ileus and toxic megacolon [10]. Unlike the above-mentioned autopsy-negative 
deaths, this condition can be diagnosed at autopsy, but may be unsuspected clinically and 
may cause death from colonic rupture or sepsis. For example, Giles et al. [ I1] and Rosati [8] 
describe two cases where ileus was diagnosed clinically and followed shortly thereafter by 
cardiovascular collapse. Although presented as case of phenothiazine induced cardiac 
death, the possibility of cardiovascular collapse from sepsis secondary to the paralytic ileus is 
a diagnosis which is consistent with the history given. 

Phenothiazines have also been reported to lower the seizure threshold [ 12], although some 
dispute this association [ 13]. In a well-controlled epileptic patient, phenothiazines may be 
implicated if seizures appear coincident with initiation of phenothiazine treatment. Lastly, 
allergic reactions to phenothiazine occasionally develop within the first few months after 
treatment. These reactions are usually innocuous and may include dermatitis, jaundice, and 
photosensitivity, but they can also be life-threatening, as with agranulocytosis [ 12]. A history 
of recurrent infections coupled with examination of bone marrow as part of the postmortem 
examination may be helpful in assigning the correct cause of death. Thus, an awareness of 
the potential side effects of phenothiazine treatment along with a careful evaluation of the 
terminal events may in some cases suggest a mechanism and cause of death in an autopsy- 
negative sudden psychiatric death. 

Phenothlazines and Sudden Cardiac Death 

There is disagreement in the current medical literature over whether or not phenothiazines 
can cause sudden cardiac death in an otherwise healthy psychiatric patient. The fact cited 
most frequently in relating phenothiazines to sudden cardiac death is electrocardiogram 
(EKG) changes induced by phenothiazines, in particular clinical reports of QT interval 
changes as well as episodes of congestive heart failure and angina temporally related to 
phenothiazine administration [14,15]. Numerous animal studies both in vivo and in organ 
and tissue perfusion systems have demonstrated alterations in the electrical events of the 
myocardium in response to the acute administration of phenothiazine or its numerous me- 
tabolites or both [16]. Animal experiments to determine the effect of chronic phenothiazine 
administration are somewhat lacking. Although some investigators feel that the 
phenothiazine associated EKG changes are benign and have been misinterpreted [ 17], it is 
recommended that patients with atherosclerotic heart disease or prolonged QT interval syn- 
dromes who are receiving phenothiazines be monitored closely for the development of ar- 
rhythmias [18]. In addition, phenothiazines have been shown to block cardiac catecho- 
lamine receptors and alter plasma cateehotamine concentrations [ 15], both potentially ar- 
rhythmogenic effects. Structural alterations in cardiac muscle, at both the light and electron 
microscopic level, have been reported in patients receiving phenothiazines [I4,18]. These 
include increased glycogen deposition and disordered mitochondria at the ultrastructural 
level; focal fibrosis, myofibriUary degeneration, and hyperplastic intramyocardial arterioles 
containing PAS + material at the light microscopic level. Some of these changes, however, 
are consistent with cardiomyopathies (for example, alcoholic cardiomyopathy [ 14]) or con- 
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sidered nonspecific [ 11]. These structural alterations have not been further substantiated as 
diagnostic of or resulting from phenothiazine administration. 

Thus, in certain clinical and experimental situations, the ability of phenothiazines to alter 
cardiac rhythm in potentially deleterious ways appears clear, and these patients should be 
monitored closely. It is critical, however, that phenothiazine associated sudden cardiac 
death not be used indiscriminately as a cause of death in all cases of autopsy-negative sudden 
death in patients receiving phenothiazine. Only when the medical examiner can document a 
past history of rhythm disturbances or cardiac symptoms in conjunction with episodes of 
phenothiazine administration can phenothiazine alone be considered clearly causative. Cer- 
tification of death as due to phenoth!azine strictly from toxicologic analysis of blood and 
tissue drug levels cannot be advocated at the present time in view of the wide range of thera- 
peutic dosages administered, the wide therapeutic margin of safety, and the multiplicity of 
active and nonactive metabolites [16]. 

Causes of Unexpected Death Unrelated to Phenothiazine Therapy 

Consideration of mechanisms of sudden death unrelated to phenothiazine administration 
are equally important in the evaluation of an autopsy-negative sudden death in patients 
receiving phenothiazines. Three such entities are neurally mediated sudden cardiac death 
related to patient restraint, acute exhaustive psychosis, and inherited sudden death 
syndromes. 

Neurally mediated sudden cardiac arrest has been noted to occur in patients struggling 
against restraints, the application of which in themselves would not cause death. A situation 
that the patient perceives as overwhelmingly stressful may cause death by fatal cardiac ar- 
rhythmia [2,3]. The arrhythmias may be precipitated by increased catecholamines and glu- 
cocorticoids or by vagal and adrenergic excess stimulation [19]. Animals placed in restraint 
situations have an increased frequency of cardiac arrhythmias, and some animals die while 
in the restraints [3,20,21]. At autopsy, myofibrillar necrosis is found in the hearts of some of 
these animals, a lesion associated with high catecholamine levels. Cases in the literature 
reported by Leeshma et al. [12], Hollister et al. [22], and Reinert et al. [23] cite phenothia- 
zines as the cause of sudden cardiac death where the description of the terminal events in- 
cluded violent struggle against restraints. In such instances it seems erroneous to reach a 
conclusion as to the cause of death without consideration of the terminal events. 

Unexpected sudden death in psychiatric patients is not a newly recognized phenomenon 
coincident with the advent of the major tranquilizers. In 1849, Dr. Luther Bell of the 
McLean Asylum in Massachusetts described the occurrence of sudden death in psychiatric 
patients who pursued a continuous manic and agitated course without rest or food and who 
unexpectedly collapsed and died during this period of agitation [24]. As originally described 
by Bell, this type of sudden death is variously known as acute exhaustive mania, Bell's ma- 
nia, lethal catatonia, and acute exhaustive psychosis. As currently postulated by Peele, the 
situation still exists where despite tranquilization, an acutely agitated, combative, excited 
patient will suddenly collapse without apparent reason [25]. The cause of death in these 
situations is probably similar to that postulated for sudden death during emotional stress in 
a nonpsychiatric patient. Such emotional causes of sudden death, a mechanism of death 
leaving no morphologic alteration distinguished at autopsy, is a well-recognized syndrome 
familiar to forensic pathologists [26-28]. Thus, a death occurring in the setting of acute 
agitation may be difficult to attribute solely to phenothiazines, although their contribution 
to such deaths, via their cardiac actions, is likely. It should be noted that vigorous exercise 
has been shown to predispose to the development of exercise induced fatal arrhythmias in 
patients with prolonged QT intervals [29]. 

Inherited syndromes of sudden death may involve a component of mental handicap, and 
their initial presentation may be in the psychiatric population, their cardiac abnormalities 
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potentially unrecognized. Jervel and Lange-Nielson describe a syndrome with autosomal re- 
cessive inheritance of severe hearing loss and syncopal attacks associated with a long QT 
interval [30]. The Romano-Ward syndrome, transmitted via an autosomal dominant inheri- 
tance, is similar except that the individuals are not congenitally deaf [31]. Individuals with 
these conditions are known to be at risk for sudden death. Thus, study of the medical history 
of the deceased and his or her family for evidence of hearing loss, EKG abnormalities, and 
episodes of sudden death in other family members may suggest the possibility of inherited 
sudden death syndromes not recognized clinically. 

Clearly, nonnatural autopsy-negative deaths form a subset of nonphenothiazine-related 
deaths in psychiatric patients. In particular, in asphyxial deaths, evidence such as bed pil- 
lows or plastic bags may be easily removed by other patients or negligent attendants in an 
effort to cover up the true nature of the death. If the stigmata suggestive of an asphyxial 
death are not present on the body or not recognized as such, the correct cause of death in 
these cases cannot be determined. 

Comment 

As detailed here, many pathophysiologic mechanisms can produce an autopsy-negative 
sudden death in a psychiatric patient, both related and unrelated to phenothiazine adminis- 
tration. In view of this, of particular concern are case reports citing phenothiazines as the 
cause of death based only on positive toxicology and without evidence of adequate postmor- 
tem examination, scene investigation, or knowledge of terminal events or past medical his- 
tory. For example, reports of death as a result of phenothiazines which appear in the older 
literature, still often cited as evidence of phenothiazine associated cardiac death, should be 
viewed more critically since histopathologic changes of early myocardial ischemia had not 
been well described and techniques for examination of the conduction system and its role in 
the evaluation of sudden death were not clearly established [32,33]. Similarly, cases where 
sudden collapse while eating was witnessed and food occluding the oropharynx was found at 
autopsy [7,22] were attributed to phenothiazine induced sudden cardiac death. Currently 
these would be classified as death as a result of aspiration of food, the so-called "Caf6 Coro- 
nary." Many case reports fail to mention the condition of the upper airway passages or ex- 
tend of dissection of the coronary arteries and cite autopsy findings such as cerebral edema 
and visceral congestion as compatible with phenothiazine related death [2,22,34]. In a re- 
port by Smith et al. [35], the pathologist who initially offered phenothiazine as a cause of 
death was asked to reexamine the organs and with further dissection of the coronary arteries 
disclosed an acute thrombus. The accuracy of the finding "no anatomic cause of death" 
must be viewed in light of the extent of the examination performed. Thus, without a descrip- 
tion of the extent of the autopsy including pertinent positive and negative findings, an accu- 
rate conclusion as to the cause of death cannot be reached. Similarly, without complete 
scene investigation, medical history linking prior ingestion of phenothiazine with adverse 
reaction, or a reliable witness to the terminal event, the lack of findings after a complete 
autopsy in a patient taking phenothiazines does not lead to the conclusion that 
phenothiazine caused the death. It is important to note that all information necessary to 
evaluate completely a sudden psychiatric death may not be available or may not be possible 
to obtain within a particular coroner's or medical examiner's jurisdiction. Thus, it is particu- 
larly important in these situations, where an adequate data base does not exist, to resist the 
tendency to assign phenothiazines as the cause of death. This practice is scientifically un- 
sound and will only hinder efforts to identify correctly the cause of death and to delineate 
clearly the risks of phenothiazine therapy. Factors responsible for autopsy negative sudden 
death in psychiatric patients, some of which may be erroneously attributed to phenothiazine 
induced cardiac death, are presented in Table 1. Sudden unexpected deaths of psychiatric 
patients are relatively rare events. The elucidation of causes will only be clarified with time 
and the possible advent of new technology to better evaluate the autopsy negative death. 
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TABLE 1--Factors responsible for autopsy-negative sudden death 
in psychiatric patients receiving phenothiazines. 

Diagnosis 

Conditions Useful for Diagnosis 
(After Complete Autopsy, Toxicology 

and Histologic Examination) 

CAUSES OF DEATH UNRELATED TO PHENOTHIAZINES 

Natural 
sudden cardiac death during restraint witnessed terminal events 
sudden cardiac death during agitated or witnessed terminal events 

manic behavior 
inherited sudden death syndromes (for exam- h/o EKG changes (prolonged Q-T interval); 

pie, JerveI-Lange-Nielson, Romano-Ward) + hearing loss; q- family history 
Nonnatural 

asphyxia witnessed terminal events 
(homicidal or suicidal) (information may be withheld by witnesses) 

CAUSE OF DEATH POSSIBLY RELATED TO PI~ENOTHIAZINES 

hyperthermia elevated core body temperature; 

neuroleptic malignant syndrome 

respiratory dyskinesias 
laryngeal-pharyngeal dystonias 

hypotension 

seizure 

phenothiazine-associated sudden death 

q- increased physical activity 
muscular rigidity and incoordination; autonomic 

dysfunction; • hyperthermia; witnessed 
terminal events 

muscular incoordination limited to particular 
muscle groups; witnessed terminal events 

symptoms of dizziness, hypotension, and tachy- 
cardia followed by cardiovascular collapse 
temporally related to phenothiazine 
administration 

appearance of fatal seizure in previously well- 
controlled epileptic coincident with 
phenothiazine administration 

prior history of EKG changes, CHF, or angina 
concomitant with phenothiazine administra- 
tion and disappearing after drug withdrawal 
in a witnessed autopsy-negative death 

Meanwhile, reporting of such cases in detail is essential to clarify the role of psychiatric 
medication in sudden death. 

Some of the factors important  in the evaluation of the sudden death of a psychiatric pa- 
tient are illustrated by the following case report. 

Case Report 

A 28-year-old white, single male with a long history of behavior problems was admitted to 
the psychiatric ward from the emergency room with a 2-week history of agitated behavior, 
most recently having threatened members of his family. His past medical history, admission 
physical exam, and laboratory data were recorded as unremarkable in the hospital chart. 
During his 3-day hospital course he was moderately hyperactive and uncooperative and was 
begun on chlorpromazine 100 mg three times a day (t.i.d.) and 100 mg at bedtime. As deter- 
mined from witnesses' statements and the hospital chart, the following events took place on 
the afternoon of his death: 

3:15 p .m. - -pa t i en t  running in the halls looking for an exit; 50 mg chlorpromazine admin- 

istered intramuscularly (IM). 
4:00 to 4:30 p .m. - - runn ing  shirtless in the halls, agitated, fighting with aides and vio- 

lently resisting staff efforts to prevent him from hurting himself and others. 
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4:00 to 5:00 p.m.--maintenance dose of chlorpromazine increased to achieve control of 
patient before evening shift arrived. 

5:05 p.m.--100 mg chlorpromazine IM. 
6:00 p.m.--200 mg chlorpromazine concentrate orally; patient was seen to recline on hos- 

pital bed. 
6:15 p .m.--a ides  tried to arouse patient and found him unresponsive. 
6:18 p.m.--cardiopulmonary resuscitation (CPR) started; oral airway placed, then endo- 

tracheal intubation accomplished; heart rate 85; blood pressure 58/60 mm/Hg; respiratory 
rate 12, idioventricular rhythm with periods of asystole and ventricular fibrillation noted 
on EKG. 

7:20 p .m. - -CPR terminated. 

A mildly agitated patient and two staff aides were also present in the room, but did not 
directly observe the deceased. The deceased was never alone with just one person. The room 
was 70 to 72~ (21.1 to 22.2~ and the outside temperature was 96.4~ (35.7~ The 
patient had been restrained by aides for the IM injections. However, no restraining devices 
were used. 

Postmortem body temperature taken at the scene was 99~ (37.2~ The autopsy was 
performed 14 h after death. The body was that of a normally developed white male, 165 lbs 
(75 kg) and 691/2 in. (176.5 cm). Internally, all organs were normally developed and without 
signs of natural disease. The mouth and upper airways were unobstructed aside from a small 
amount of vomitus. The heart weighed 400 g and was grossly normal, the coronary arteries 
were serially sectioned every 2 to 6 mm for their entire lengths. All organs were examined 
microscopically, including numerous sections of the heart and conduction system, and no 
significant abnormalities were found. The brain was examined after formalin fixation and 
revealed no gross or microscopic abnormality aside from slight blunting of the anterior horn 
of the left lateral ventricle. Examination of the subcutaneous tissues of the buttocks revealed 
no sites of hemorrhage. 

Numerous resuscitation injuries were present: contusions of the chest, fractured sternum 
and 4th and 5th ribs on the left, pulmonary contusions, gastric rnucosal lacerations, lacera- 
tion of hilum of spleen, contusions of mesentery and diaphragm, vomitus in the trachea, 
recent abrasions of the lips, hemorrhage at the base of tongue and epiglottis, defibrillator 
paddle marks on skin of chest, small contusions on right and left parietal scalp and postau- 
ricular scalp; discoloration of base of neck with subcutaneous hemorrhage (subclavian 
lines), puncture wounds in antecubital tissue and groin, bone marrow emboli in lungs (mi- 
croscopic). These resuscitation injuries were immediately brought forth by particular inter- 
est groups as evidence of homicide. In this regard it should be remembered that resuscitation 
efforts may often be intense in the situation where a young, physically healthy person suffers 
an unexpected cardiac arrest and may be performed by staff relatively inexperienced at 
CPR. In a resuscitation effort lasting 30 rain, 1800 separate chest compressions may be com- 
pleted. Hemopneumothorax, ruptured liver, heart, spleen or stomach, flail chest, pulmo- 
nary laceration, broken sternum, mesenteric hemorrhages and diaphragmatic contusions 
have all been reported as injuries produced by resuscitation [36-38]. Similarly, neck and jaw 
manipulation required to place the mouth and pharynx in alignment for intubation may 
produce contusions about the neck. Fractures of the hyoid bone or thyroid cartilage or both 
have been reported, which could be misinterpreted as evidence for manual strangulation if 
the association with vigorous resuscitation efforts is not recognized [39]. 

Toxicological analysis was positive for chlorpromazine (1 /~g/mL blood; 15.7 /zg/gm 
liver). Quantitative chlorpromazine determinations were by gas liquid chromatography with 
a nitrogen detector [40]. 

The thorough investigation of his past medical history revealed no history of deafness or 
dizzy spells, no EKG abnormalities, no prior reactions to chlorpromazine, and no episodes 
of sudden death in the family. The chlorpromazine had been given accordi~ng to guidelines 
found in the Physicians Desk Reference. Although chlorpromazine may have contributed to 
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the ultimately fatal pathophysiology, it in itself cannot be implicated as the sole factor re- 
sponsible for death in this case. 

Thus, no trauma,  toxin, or disease could be clearly implicated as a cause of death. The 
case was viewed as an autopsy-negative sudden adult death with toxicology positive for 
chlorpromazine. The death certificate was signed "cause of death unable to be determined 
after autopsy, toxicologic, and histologic examination."  The manner of death was consid- 
ered undetermined. 

Summary 

The investigation of the sudden death of a psychiatric patient forms a special subset of 
medical examiner cases with unique problems related to the frequent lack of autopsy find- 
ings and unusual mechanisms of death. Without proper scene investigation, knowledge of 
past medical history and terminal events, and adequate autopsy, the cause of death may be 
incorrectly assigned. Unfortunately, in many cases where phenothiazines are cited as the 
cause of death, other causes have not been ruled out. Further, in view of the reflex mecha- 
nisms responsible for sudden death which leave no structural alterations, a positive drug 
screen for phenothiazines in the face of a negative autopsy does not always implicate the drug 
as a cause of death. 
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