Presentations of Acute Phenytoin Overdose
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A 15-year-old boy ingested 19.6 g (15 g verifiable) phenytoin
sodium approximately four hours before emergency department
presentation. The patient survived the suicide attempt with only
supportive care, despite the ingestion of 392 mg/kg and a peak
serum level of 100.8 pg/mL. A wide spectrum of physical find-
ings consistent with acute massive ingestion of phenytoin was
noted. This case report and a review of cases reported in the
English literature of acute single anticonvulsant ingestion further
delineate the clinical presentation of acute phenytoin overdose.
(Am J Emerg Med 1989;7:61-67. © 1989 by W.B. Saunders
Company.)

Phenytoin has been used as an anticonvulsant since
its therapeutic benefit was first reported in the late
1930s.® Subsequently, the therapeutic usefulness of
this medication has been well established.

Following the introduction of phenytoin, reports of
various adverse effects and descriptions of gradual and
acute intoxications began to appear in the literature.
For gradual intoxication, clinical presentation and
other adverse effects have been well described. How-
ever, the presentation following acute oral overdose
and intoxication seems less well delineated. There-
fore, in this report the signs and symptoms of acute
phenytoin ingestion and intoxication are specifically
reviewed. This presentation was accomplished by
means of a review of the English literature and our
own report of a case of massive ingestion.

CASE REPORT

On November 15, 1985 a 15-year-old white boy with a
history of absence seizures presented to the emergency de-
partment (ED) of Brooke Army Medical Center (San Anto-
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nio, TX) after acutely ingesting a large number of phenytoin
capsules over a two-hour period. When awakening the boy
for school his parents found him lying on the bedroom floor
in a pool of pink vomitus and surrounded by several empty
Dilantin (Parke-Davis, Morris Plains, NJ) bottles. History
elicited from the family revealed a past diagnosis of border-
line schizophrenia and multiple suicide threats over the past
week.

On presentation the patient demonstrated the following
vital signs: BP, 108/80; pulse, 68/min; shallow respirations,
24/min; and temperature, 99.4°F. General physical examina-
tion demonstrated a thin and seemingly mute adolescent boy
with intermittent body movements best characterized as
choreoathetoid. Physical contact with the patient resulted in
marked increases in these movements and occasional
opisthotonic posturing. The patient would open his eyes to
command but did not or could not communicate through
speech. The pupils were midposition and reactive to light,
and the patient appeared unable to fixate his eyes. Exami-
nation of the pharynx with a tongue blade resulted in parox-
ysms of retching, opisthotonic posturing, and vomiting.
Chest examination demonstrated shallow movements of the
thorax. The lungs were clear to auscultation. Examination of
the heart demonstrated a normal rhythm and no murmurs.
The extremities demonstrated brisk, ITI-IV/IV, symmetrical
deep tendon reflexes, a three-beat ankle clonus, and upward
going toes. The presence of ataxia or tremor could not be
determined because of the dominant choreoathetoid and
opisthotonic presentation.

Initial treatment in the ED consisted of airway protection
by nasotracheal intubation in preparation for gastric lavage
with a large-bore tube. Gastric lavage with a total of 4 L
normal saline was performed. Subsequently, 300 mL mag-
nesium citrate with 60 g charcoal was administered through
the lavage tube. Due to the remote possibility of a mixed
overdose and the patient’s hypoventilation, 3.2 mg naloxone
hydrochloride (Narcan; Endo Pharmaceuticals, Inc, Puerto
Rico) was administered intravenously (IV).

Laboratory data in the ED demonstrated an initial arterial
blood gas of pH, 7.406; PCO,, 46.8; PO,, 90.3; and HCO,,
29.4. Serum electrolytes were as follows: sodium, 139; chlo-
ride, 101; potassium, 4.0; CO,, 27; BUN, 11; Cr, 0.1. The
Dilantin level was 45 pg/mL on arrival to the ED. The WBC
count was 3.3, hemoglobin was 17.2, and hematocrit was
50.7. The chest x-ray demonstrated appropriate nasotracheal
tube placement and no evidence of pulmonary aspiration.
ECG findings were appropriate for age and demonstrated no
conduction or rhythm abnormalities. The patient was admit-
ted to the pediatric intensive care unit (ICU) for continued
therapy and monitoring.

Hospital Course
After admission to the pediatric ICU at Brooke Army
Medical Center, the patient required only supportive care.
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Aggressive cathartic and charcoal therapy was continued
throughout ‘hospitalization. The patient’s clinical presenta-
tion and associated phenytoin levels are presented below.

The initial phenytoin level obtained in the ED was 45
pg/mL. Peaking of the anticonvulsant level at 100.8 pg/mL
occurred in the afternoon of the second day. Throughout the
first three days of hospitalization the patient’s condition var-
ied between combativeness, agitation, and responsiveness
only to pain. During periods of severe agitation, diazepam
was intermittently required to calm the patient. The phenyt-
oin level obtained in the early morning of the third day was
87.0 wg/mL. By the fourth day of admission he became less
combative and was responsive to verbal stimuli. Serum lev-
els on day 4 were 65.4 pg/mL at 10 AM and 55.0 pg/mL 12
hours later. On day 35, the patient was oriented, eating, and
ambulatory, despite being markedly ataxic. Serum levels
measured 12 hours apart were 42.6 pg/mL and 42.4 pg/mL.
At that time he related that he had ingested 196 pills at 2 AMm
on the day of admission. Nystagmus, both horizontal and
vertical, persisted until day 7 (serum level, 26.4 pg/mL).
After eight days of hospitalization the patient was trans-
ferred to a residential psychiatric facility.

Serious potential consequences of overdose did not occur
in this case. Our patient demonstrated no hypotension or
cardiac arrhythmia as a consequence of the massive phenyt-
oin ingestion.* A febrile response did occur on the second
day of hospitalization. Because the intubated patient had
other potential sources of temperature elevation (ie, at-
electasis) that were not specifically investigated by physi-
cians in the ICU, we cannot attribute this finding to phenyt-
oin intoxication. Nevertheless, fevers have been described
in cases of acute phenytoin intoxications.”*

Laboratory documentation of the patient’s condition dem-
onstrated several abnormalities. These included mild liver
function and marked creatine kinase (CK) abnormalities
(probably caused by agitation and associated muscle
trauma). The highest levels, documented on November 18,
were as follows: CK, 6,267 U/L; LDH, 2247 U/L; total bil-
irubin, 1.4 mg/dL; unconjugated bilirubin, 0.9 mg/dL;
SGOT, 171. These abnormalities resolved gradually over the
remaining hospitalization. Several ECGs obtained during the
course of hospitalization demonstrated no abnormalities in
rhythm or conduction.

METHODS

A search of the English literature since 1966 for all
references to phenytoin was accomplished through
Medline services. Earlier and unlisted references were
obtained by diligent and progressive review of all titles
listed in each report obtained. Subsequently, all case
reports of acute single-drug (phenytoin) ingestions
(Table 1) were reviewed for all described signs and
symptoms. These reported signs and symptoms were
tallied and are presented below (Table 2). For the pur-
poses of this investigation, an ingestion and intoxica-
tion was considered acute if it occurred within a 24-
hour period. Gradual intoxication occurring during
therapeutic dose manipulations and acute mixed inges-
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TABLE 1. Acute Phenytoin Ingestions From the
English Literature

Year Amount (g) Age Reference
1940 4.5 25 yr 7
1941 29 19yr 8
1948 25 18 yr 9
1950 0.6 4.5 yr 10
1951* — 16 yr 11
1956 8.26 20 yr 12
1957 0.88 2.15 yr 13
1957 TA7 3yr 13
1957* 3.2 3.25yr 14
1958 e 2yr 15
1966* 2 4.5yr 16
1966 0.8 20 mo 6
1966 T 2yr 17
1966 T 3yr 17
1968 = 3yr 18
1968 — 3yr 18
1968 2.8 25yr 19
1972 1-2 4 yr 20
1973 45 2yr 21
1973 3.0 4 yr 21
1973 112 3yr 21
1975* — 37 yr 22
1975 o 18 yr 22
1976 2.5-4 16 yr 23
1976 3 46 yr 23
1979 1.5 6 yr 24
1982 1.5-2.0 2yr 25

* Fatal ingestions reported.
1 Two patients shared 4 g phenytoin.

tions that included phenytoin were excluded from this
review,

DISCUSSION

The signs and symptoms associated with acute phe-
nytoin intoxication were extracted from 27 case
reports.®? Significant variability existed between re-
ports in completeness of described physical examina-
tions. Therefore, our tally partially reflects those phys-
ical findings and symptoms considered pertinent to
each author’s presentation. Nevertheless, we feel that
this information collection is unique and reflects the
presentation of intoxication after acute ingestion of
large amounts of phenytoin (Table 3).

The observed signs and reported symptoms follow-
ing acute phenytoin ingestion and overdose are depen-
dent on several factors. These factors include the time
from ingestion to ED presentation, the serum levels of
the drug, and yet undefined patient factors that allow
apparent tolerance in some individuals.

Following massive ingestion, serum levels of phe-
nytoin are effected by altered pharmacokinetics. In
acute intoxication the phenytoin metabolizing en-
zymes are saturated. With saturation drug metabolism
switches from first-order to zero-order pharmacoki-
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TABLE 2. Signs and Symptoms of 27 Acute Phenytoin
Ingestions and Intoxications®?°

Sign/Symptom N
Ataxia 17
Response to painful stimuli 13
Lethargy 12
Horizontal nystagmus 10
Coma

Agitation/combativeness
Sluggish pupil/normal size
Hyperreflexia
Somnolent/stuporous
Vomiting

Difficulty, eye fixation
Babinski reflex
Confusion/disorientation
Hyporeflexia
Widebae/staggering gait
Death

Vertical nystagmus
Abdominal/cremasteric reflexes
Pupils normal

Seizure

Nausea

Diplopia

Hallucinations
Vertigo/dizziness
Slurred speech
Dysarthria

Tremor

Ankle clonus

Irregular respirations
Absent corneal reflexes
Opisthotonic posturing
Blurred vision
Diaphoresis

Headache

Euphoria

Intention tremor
Hypotension

Miotic pupils

Shallow respirations
Weakness

Loss of oculovestibular reflexes
Apnea

Tongue fasciculations
Hypotonia

Photophobia

-
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netics and the drug is metabolized at a fixed rate.?6-2®

With gradual intoxications, attempts have been made
to correlate serum levels and specific signs and
symptoms.?3! Because the literature reflects the fact
that serum level quantitation is only recently available,
this review makes no attempt to correlate serum levels
and observed signs and symptoms.

Choreoathetoid Movements

Transient chorea induced after acute IV loading of
phenytoin has been previously described.??:*?
Choreoathetoid movements are also described with

TABLE 3. Signs and Symptoms of Acute Phenytoin Overdose

“"CHOREOATHETOID"

C—choreoathetoid movements
H—hyperactive/hypoactive deep tendon reflexes
O—opisthotonic posturing
R—respiratory pattern changes
Irregular
Shallow
Apnea
E—emesis and nausea
O—obtundation
Stuporous
Somnolent
Pain response only
Coma
A—ataxia and gait changes
T—tremor
H—hallucinations
Visual
Auditory
E—extensor response, toes
T—thought and speech disturbances
O—ophthalmologic findings
Pupillary light reflex changes
Nystagmus
Absent corneal, oculovestibular, oculocephalic reflexes
Diplopia
I—irritability
Often fluctuations between agitated and semicomatose
states
D—dizziness/vertigo

gradual phenytoin intoxications.??*** Our case ap-
pears to be the first case of acute oral overdose pre-
senting with choreoathetoid movements reported.

Hyperactive Reflexes

Hyperreflexia was described frequently in the cases
reviewed.®!*17:19:20 Our patient demonstrated brisk
reflexes on presentation to the ED. However, on pre-
sentation to the ICU his deep tendon reflexes were
documented as I/IV. Other reports hinted at simi-
lar variability in physical examination. Six patients
were described as having decreased deep tendon re-
flexes.”11:1423.24 Additionally, ankle clonus was de-
scribed in three cases.®%*

Opisthotonic Posture

At initial presentation our patient demonstrated
spasms of bowing the body forward, with the head and
heels were bent backward. This posturing would occur
transiently following tactile or noxious stimuli.
Opisthotonic posturing has previously been described
with gradual intoxications and with levels as low as 40
ug/mL.*"*2 Similar presentations are described in re-
ports of three other cases of acute intoxication.'>'*?*
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