
‘Worst Headache’ 
and Subarachnoid Bleeding

A B S T R A C T  &  C O M M E N T A R Y

Source: Morgenstern LB, et al. Worst headache and subarachnoid hemor-
rhage: Prospective, modern computed tomography and spinal fluid analy-

sis. Ann Emerg Med 1998;32:297-304.

Morgenstern and colleagues sought to determine the
frequency of subarachnoid hemorrhage (SAH) not detected by

modern CT imaging. All patients presenting to an urban ED were
asked at triage if they had a headache and, if so, if it was “the worst
headache of your life” or a headache they would rate as 10 out of 10
in severity. Those who answered either question affirmatively were
eligible for the study. Patients with recent head trauma, fever, cancer
or brain masses, focal neurologic deficits, or coagulopathy were
excluded. Study patients underwent a CT of the head, and a lumber
puncture (LP) was performed if the CT was negative for SAH. The
LP was considered diagnostic of SAH if the red cell count in tube 1
was greater than 1,000 and did not decline by greater than 25% in
tube 4, and the fluid showed xanthochromia (either visually or by
spectrophotometer), or a D-dimer assay was positive. 

Over a 15-month period, 455 patients presented with headaches,
of which 170 (37%) had “worst headaches” and 107 agreed to the
study. Eighteen patients (17%) had a SAH on CT. Of the remainder,
79 consented to an LP, which was positive for SAH in two (2.5%).
Morgenstern et al conclude that CT can reliably exclude SAH in
97.5% of patients presenting with “worst headache” symptoms.

■ COMMENTARY BY DAVID J. KARRAS, MD, FACEP
A quick skim of this article could lead a reader to assume that the

CT detects 97.5% of subarachnoid bleeds. This figure is, in fact, the
negative predictive value of the CT (the chance that a negative CT
predicts the absence of SAH) and its high magnitude simply reflects
the fact that most patients with severe headaches do not have bleeds.
The study’s limitations make even this conclusion tenuous. 

The sample is highly biased, and those enrolled are probably
not representative of all emergency department patients with
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“worst headaches.” Complaints were prompted by the
triage nurse. Patients who agreed that they had a “10
out of 10” headache were included, along with those
reporting the “worst headache of [their] life”—we
don’t know how many study patients simply had a
recurrent severe headache. One-third of patients pre-
senting to the ED with a headache met their inclusion
criteria. Of this group, 38% declined to participate in
the study, and further analysis showed that those who
did not consent had less severe symptoms than those
who did participate. 

To draw conclusions about the diagnostic yield of the
CT, one would need to perform a gold standard (or at
least standard of care) test in all study patients—in this
case, an LP. Only 74% of study patients underwent this
test. The criteria for a positive LP are drawn from a num-
ber of different sources and do not reflect any widely-
accepted standard for LP diagnosis of SAH. Indeed, 17
patients undergoing LP (22%) met some of the criteria
for SAH even though they had trivial red cell counts.
There was very poor diagnostic agreement between the
criteria used to assess LP results, calling into question
the validity of these measures.

Surprisingly, Morgenstern et al do not state what I
believe to be the single most important study finding:

The CT missed two of the 20 patients diagnosed with
SAH, yielding a CT sensitivity of only 90%. This rate is
consistent with prior studies and does not warrant a
change in our practice. No other conclusions regarding
the diagnostic utility of the CT can be inferred from this
study.   ❖

Regarding emergency department diagnosis of subarachnoid hem-
orrhage:
a. the CT is almost 98% sensitive in detecting the bleed.
b. modern CTs may miss as many as 10% of bleeds.
c. LP is rarely necessary if the CT is normal.
d. a normal LP requires that D-dimer and xanthochromia tests be

negative.

Epidemiology of
Haemophilus Influenzae
Invasive Disease in Children
A B S T R A C T  &  C O M M E N T A R Y

Source: CDC. Haemophilus influenzae invasive disease
among children aged younger than 5 years—California, 1990-
1996. MMWR Morb Mortal Wkly Rep 1998;47:737-740.

Haemophilus influenzae type b (hib) conjugate
vaccines were introduced in 1988 for use in chil-

dren aged 18 months to 5 years, and in 1990 they were
recommended for use beginning at 2 months of age. As a
result, the incidence of invasive Hib disease in children
younger than 5 years during 1989-1995 has declined by
95%.1 The decline of Hib invasive disease has raised
concerns about an increase of Haemophilus influenzae
(Hi) invasive disease caused by other serotypes (a, c, d,
e, f, and nontypeable). This Centers for Disease Control
and Prevention (CDC) report analyzed reported cases of
Hib and nontype b Hi invasive disease in children
younger than 5 years in California from 1990-1996.

Cases were collected from clinics, laboratories, and
hospitals in California, a state where Hi invasive disease
has been a reportable disease since 1989. During the
1990-1995 study period, 1014 cases of invasive Hi dis-
ease were reported in children younger than 5 years: 591
(58%) with Hib, 160 (16%) with nontype b Hi, and 263
(26%) with unknown Hi serotype.

In 1990, there were 346 reported cases of invasive
Hib disease (14 per 100,000), while in 1996 there were
only four reports (0.1 per 100,000)—a decrease of
99%. Likewise, the number of reported Hi cases of
unknown Hi serotype decreased by 93% from 1990 to
1996. During the same time period, the incidence of

50 December 1998 

Subscriber Information
Customer Service: 1-800-688-2421

Customer Service E-Mail Address: custserv@ahcpub.com

Editorial E-Mail Address: suzanne.zunic@medec.com

World-Wide Web: http://www.ahcpub.com

Subscription Prices
United States: $189 per year (Resident rate: $95)

Canada: $219 per year plus GST (Resident rate: $110)

Elsewhere: $219 per year (Resident rate: $110)

Accreditation
American Health Consultants is accredited by the Accredi-

tation Council for Continuing Medical Education (ACCME)

to provide CME for physicians. American Health Consul-

tants designates this CME activity for 20 credit hours of

Category 1 of the Physician’s Recognition Award of the

AMA. Emergency Medicine Alert is also approved by the

American College of Emergency Physicians for 20 hours

of ACEP category 1 credit. This CME activity was planned

and produced in accordance with the ACCME Essentials.

This program has been reviewed and is acceptable for up

to 20 Prescribed hours by the American Academy of Fam-

ily Physicians. Term of approval is for one year from begin-

ning distribution date of 6/98 with option to request yearly

renewal. For CME credit, add $50.

Questions & Comments

Please call David Davenport, Managing Editor,
at (404) 262-5475 or Suzanne Zunic, Copy Edi-
tor, at (404) 262-5444 between 8:30 a.m. and
4:30 p.m. ET, Monday-Friday.

Emergency Medicine Alert, ISSN 1075-6914, 

is published monthly by American Health 

Consultants, 3525 Piedmont Rd., NE, Bldg. 6,

Suite 400, Atlanta, GA 30305. 

Publisher: Brenda Mooney.

Managing Editor: David Davenport. 

Copy Editor: Suzanne Zunic.

Marketing Manager: Debra Zelnio. 

GST Registration Number: R128870672. 

Periodical postage paid at Atlanta GA 30304.

POSTMASTER: Send address changes to

Emergency Medicine Alert, P.O. Box 740059,

Atlanta, GA 30374. 

Copyright © 1998 by American Health Consul-

tants. All rights reserved. No part of this newsletter

may be reproduced in any form or incorporated

into any information-retrieval system without the

written permission of the copyright owner. 

Back issues: $15. One to nine additional copies,

$57 each; 10 or more additional copies, $38 each.

This is an educational publication designed to pre-

sent scientific information and opinion to health

professionals to stimulate thought and further

investigation. It does not provide advice regarding

medical diagnosis or treatment for any individual

case. It is not intended for use by the layman.

Statement of Financial Disclosure
American Health Consultants does not receive material commercial support for any of its continuing medical education publications. In

order to reveal any potential bias in this publication, and in accordance with Accreditation Council for Continuing Medical Education guide-

lines, a statement of financial disclosure of editorial board members is published with the annual index.



nontype b Hi invasive disease remained constant at 0.9
per 100,000.

■ COMMENTARY BY LEONARD FRIEDLAND, MD
I recall the day in 1988 when I gave my first dose of

Hib conjugate vaccine to a patient in my resident clinic.
What was once a common cause of invasive disease in
young children has miraculously become a very rare
disease. I am pleased to have seen this happen during
my career. On the flip side, however, it will now be
possible for a newly trained emergency physician to
never encounter a case of invasive Hib disease! This
report documents that, while the introduction of the
highly effective Hib conjugate vaccine offers no pro-
tection against invasive Hi disease caused by serotypes
other than b (nontypeable and a, c, d, e, f), the inci-
dence of nontype b Hi invasive disease has not
increased. Consider nontype b Hi invasive disease in
your differential of severe clinical illness in children as
the clinical presentation of Hi invasive disease may not
vary by serotype.   ❖

References
1. Bisgard KM, et al. Haemophilus influenzae invasive

disease in the United States, 1994-1995: Near disap-
pearance of a child vaccine preventable disease. Emerg
Infect Dis 1998;4:229-237.

Which of the following statements is incorrect?
a. Hib conjugate vaccine offers protection against Haemophilus

influenzae invasive disease caused by serotypes other than b.
b. Since the introduction of Hib conjugate vaccine, the incidence

of invasive Hib disease in children younger than 5 years has
significantly declined.

c. Since the introduction of Hib conjugate vaccine, the incidence
of nontype b Hi invasive disease has not increased.

d. Invasive Hi disease may not vary by serotype with regard to
clinical presentation.

Status Epilepticus 
Management: 
We’ve Been Doing it 
Right All Along
A B S T R A C T  &  C O M M E N T A R Y

Source: Treiman DM, et al. Comparison of four treatments
for generalized convulsive status epilepticus. New Engl J Med
1998;339:792-798.

Treiman and colleagues compared four accept-
ed therapies for generalized convulsive status epilep-

ticus (GCSE) in a five-year, double-blind, multicenter
study. Patients were randomized to receive either
lorazepam (0.10 mg/kg), phenytoin (18 mg/kg), pheno-
barbital (15 mg/kg), or diazepam (0.15 mg/kg) plus
phenytoin (18 mg/kg). Therapeutic success was defined
as resolution of the seizure both by exam and EEG with-
in 20 minutes and no recurrence within 40 minutes.
Patients were classified as presenting with either clini-
cally overt seizures or subtle seizures (coma with EEG
evidence of seizure ± convulsions).

In the 384 enrolled patients presenting with overt
GCSE, lorazepam successfully aborted the seizure in
65% while phenytoin alone aborted the seizure in 44%
(P = 0.002). There were no significant differences in suc-
cess among the other therapies and in other compar-
isons. Among the 134 patients with subtle GCSE, over-
all success was only 15%, and no therapy appeared
superior. Combining overt and subtle GCSE patients,
lorazepam was more effective than phenytoin (52% vs
37%; P = 0.001), and, again, there were no significant
differences in other comparisons. Treiman et al recom-
mend lorazepam as the drug of choice for initial man-
agement of GCSE.

■ COMMENTARY BY DAVID J. KARRAS, MD, FACEP
Initial management of GCSE with a benzodiazepine

(BZD) is a no-brainer for most emergency physicians.
Many neurologists have not embraced BZDs as the
therapy of choice, however, and I’ve had heated
debates with my neurologist colleagues about my deci-
sion to use lorazepam rather than phenytoin as initial
therapy for GCSE. The neurologists’ argument favor-
ing phenytoin is that it is a definitive anticonvulsive
agent; their argument against lorazepam is that it caus-
es prolonged sedation, is not definitive therapy, and
makes later EEG testing unreliable. Nevertheless, I pre-
fer lorazepam as initial therapy because of its efficacy,
rapidity of onset, excellent safety profile, prolonged
duration of action, and incomparable ease of adminis-
tration. Most emergency physicians choose to abort the
seizure as quickly as possible with a BZD and address
long-term control with a definitive agent after the con-
vulsive activity has ceased.

It is nice to see my management approach vindicat-
ed by this study. However, the low success rate of each
of the therapies in aborting GCSE is concerning.
Treiman et al attribute this to their stringent definitions
of both status epilepticus and treatment success. Of
note, 65% of patients with subtle GCSE died within 30
days, perhaps reflecting the difficulty in making this
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diagnosis and the gravity of the associated underlying
conditions.   ❖

In managing generalized convulsive status epilepticus:
a. respiratory depression makes benzodiazepines unacceptable.
b. phenytoin is preferred because of its ease of administration.
c. lorazepam is more effective than phenytoin in promptly abort-

ing the seizure.
d. benzodiazepines offer both short-term control and definitive

therapy.

Handlebar s as 
Hidden Spear s
A B S T R A C T  &  C O M M E N T A R Y

Source: Winston FK, et al. Hidden spears: Handlebars as
injury hazards to children. Pediatrics 1998;102:596-601.

The objectives of this single-institution,
prospective, cross-sectional surveillance study

were to describe the mechanism of serious bicycle han-
dlebar-related injuries in children and to make recom-
mendations for prevention and redesign. The Injury
Circumstance Evaluation Study was devised to identify
injury hazards to children, describe in detail injury
mechanics, and use that information to develop inter-
ventions. An example of this study method is the
description of airbag-related injuries in children and
the preventive strategies developed in that scenario.
Injury studies like this incorporate several disciplines,
including engineers, clinicians, and epidemiologists.
Surveys are employed to gather detailed information
from many different sources, and on-site crash investi-
gations are comprehensive.

During the two-year study period, 107 seriously
injured children were identified. Seventeen of these
children were injured exclusively by the handlebar
apparatus of the bicycle (handlebars, stemcrown, or
crossbar). Thirteen of these 17 had primarily abdomi-
nal/pelvic injuries. The majority of handlebar injuries
resulted from relatively minor mechanisms of injury
(simple fall while riding), as opposed to being struck
by a car. Typically, as the child began to fall, the front
wheel rotated into a plane perpendicular to the child’s
body, and the child fell on the handlebar apparatus that
was directed at the child’s trunk. Resultant injuries
included liver lacerations, splenic injuries, pancreatic
lacerations, and flail chest with pneumothorax.

■ COMMENTARY BY GLENN C. FREAS, MD, JD

This article is interesting reading for a couple of
reasons. First, it clearly describes the mechanism of
handlebar injuries and the injury patterns that result.
Second, it is a primer for the uninitiated on injury pre-
vention and biomechanical epidemiology. One can
only hope that a larger population from a multi-insti-
tution study will produce the second major objective
of this study: use the detailed data to make recom-
mendations for design improvements and preventive
strategies.

The differences between handlebar impact and non-
handlebar impact injuries were striking. The majority
of the handlebar impact injuries resulted from minor
mechanisms of injury and were abdominal in location.
The majority of non-handlebar impact injuries resulted
from severe mechanisms of injury (struck by car) and
involved the head or extremities. This alerts emer-
gency physicians to the very real possibility that chil-
dren with relatively minor falls from bicycles may har-
bor serious intra-abdominal injuries. Several of the
children in this study with major intra-abdominal trau-
ma had no external evidence of injury. Most had only
minor bruising. The importance of obtaining a detailed
history of the fall is clear. Most of these children are
not head-injured and should be able to relate the events
that caused them to fall, whether they struck the han-
dlebar apparatus, and whether they have truncal pain.
If they did strike the handlebars and/or they present
with abdominal pain, the potential for serious injury is
clear.   ❖

Children who sustain injuries from the handlebar apparatus of
their bicycles typically:
a. have head injuries and are unable to relate a coherent history.
b. have extremity fractures.
c. have truncal trauma resulting in intra-abdominal injuries.
d. are struck by cars.
e. are not wearing bicycle helmets.

Botulism in the United
States: A Re view
D I S E A S E  U P D A T E

Source: Shapiro RL, et al. Botulism in the United States: A
clinical and epidemiologic review. Ann Intern Med 1998;
129:221-228.

Roughly 100 cases of botulism are reported
annually to the Centers for Disease Control and Pre-

vention (CDC), and, with new modes of transmission,
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including black tar heroin abuse and terrorist use of bio-
logical warfare, timely review of the subject seems
appropriate.

Most cases result from toxins A, B, or E, but seven
distinct forms of neurotoxin (A to G) are recognized,
produced by (at least) three genetically distinguishable
forms of Clostridium botulinum, a ubiquitous, anaero-
bic, gram-positive, spore-forming bacillus. Food
preservation, which usually kills nonsporulating
organisms, is ineffective against the heat-resistant
spores that excrete exotoxin, which irreversibly binds
to the presynaptic nerve terminal, inhibiting acetyl-
choline release and causing autonomic and voluntary
muscle paralysis.

In foodborne botulism, following a gastrointestinal
prodrome of nausea, vomiting, cramps, or diarrhea,
neurologic symptoms set in, beginning with dry mouth,
blurred vision, and diplopia, followed by dysphonia,
dysarthria, dysphagia, and descending muscle weak-
ness affecting the arms, respiratory muscles, and legs in
a proximal to distal progression. Recovery requires
weeks to months and correlates with formation of new
neuromuscular synapses. Abscess wounds provide the
anaerobic environment needed for spores to germinate
and excrete neurotoxin in wound botulism, which pro-
duces a neurologic syndrome identical to foodborne
botulism but without the gastrointestinal prodrome.
Median time to onset of symptoms is seven days, com-
pared to 18-36 hours with foodborne botulism. Infant
botulism usually occurs during the first six months of
life, most commonly during the second month, and pre-
sents with constipation, poor suck and swallow, weak
cry, and descending paralysis. GI absorption of toxin is
the presumed mechanism, but, in 85%, the source is
unknown. In 15%, honey ingestion is implicated. The
rare adult infectious botulism is the adult equivalent of
infantile botulism and may result from gastrointestinal
colonization with C. botulinum.

Diagnosis is suspected on clinical grounds and may
be confirmed by detecting toxin in serum, stool, or food
samples using the mouse innoculation test that can be
performed by the CDC; the emergency 24-hour tele-
phone number is (404) 639-2888. Stool cultures for C.
botulinum are also considered diagnostic. Supportive
measures (primarily mechanical ventilation) remain the
mainstay of treatment, with gastric lavage if food expo-
sure was recent and cathartics or enemas, in the absence
of ileus, to remove unabsorbed toxin from the gastroin-
testinal tract. Surgical debridement and antibiotics are
indicated for wound botulism.

Trivalent equine antitoxin contains antibodies to
types A, B, and E and is administered intravenously

(10 cc) to neutralize unbound toxin. When adminis-
tered early, it prevents progression, shortens the need
for ventilatory support, shortens hospital stay, and
decreases mortality. Up to 9% of patients have a hyper-
sensitivity reaction, and, consequently, equine antitoxin
is not recommended for infantile botulism. As of June
1998, human botulism immune globulin is available in
the United States solely for infantile botulism under an
Investigational New Drug Protocol and may be
obtained by calling the California Department of
Health at (510) 540-2646. (Michael Rubin, MD, is
Associate Professor of Neurology, New York Hospital-
Cornell Medical Center.) ❖

Which of the following statements about botulism is correct?
a. Eight distinct forms of neurotoxin (A to H) are recognized.
b. Wound botulism has a median time to onset of symptoms of 18-

36 hours. 
c. The presumed mechanism of infant botulism is honey ingestion

in 85%.
d. Diagnosis of botulism may be confirmed by detecting toxin in

serum, stool, or food.
e. Stool cultures for C. botulinum are not considered diagnostic

due to the ubiquitous nature of the organism.

Special Feature
Case Studies in Toxicology:
The Despair of Ecstasy

By Robert Hoffman, MD

A25-year-old female was brought to the hos-
pital after a witnessed seizure. The patient, who had

no significant medical, surgical, or psychiatric history,
went to a rave party with some of her friends. The
friends denied any use of cocaine, opioids, or ethanol,
but admitted to taking Ecstasy. Since the patient had not
used Ecstasy frequently, the friends reminded her to
drink water because it was known that Ecstasy use could
lead to severe dehydration. The patient and her friends
danced for many hours without complaints, and the
friends recalled that the patient drank water and juice
frequently. When the patient arrived home, she felt weak
and had a headache. Thinking she was still dehydrated
she drank several glasses of water, took some aceta-
minophen and went to bed. Her family awoke to a loud
sound coming from the patient’s room, and found her in
the midst of a seizure. A call was placed to EMS and to
her friends.

When the ambulance arrived shortly thereafter, the
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paramedics found a young woman who was minimally
responsive to pain. Initial vital signs were: blood pres-
sure, 140/80 mmHg; pulse, 110/minute; and respira-
tions, 24/minute. En route to the hospital, the para-
medics gave oxygen, naloxone, and dextrose without
response.

In the emergency department, the patient’s vital signs
were unchanged. A temperature was recorded as 98.9°F,
and a pulse oximeter read 98% (room air). Her examina-
tion was notable for 4 mm pupils that were reactive, a
supple neck, clear lungs, and normal heart and bowel
sounds. Her mental status had improved somewhat in
that she moved spontaneously, mumbled incoherently,
and localized pain. An ECG showed sinus tachycardia,
and Foley catheter drained 600 mL of clear urine. An
arterial blood gas, electrolytes, and complete blood
count were sent to the laboratory and the patient was
immediately taken for a noncontrast CT scan of her
head.

Upon returning from CT (which was negative), the
resident was notified that the patient’s serum sodium
was 115 mEq/L. Urine osmolarity was ordered and the
patient was given 1 mL/kg of 3% saline over 30 minutes
and was admitted to the ICU. In the ICU, a lumbar punc-
ture was unremarkable. The urine and serum osmolari-
ties were 450 mOsm/L and 243 mOsm/L, respectively.
The patient was treated with fluid restriction and
regained her mental status over the next 24 hours as her
sodium increased. She was discharged after 48 hours,
without complication.

What is Ecstasy and What are its Toxicities?
Ecstasy, which is also known as Exstasy, X,

ADAM, and MDMA, commonly refers to the amphet-
amine derivative 3,4-methylenedioxymethampheta-
mine. (See Figures 1 and 2.) While this molecule pos-

sesses the basic structure of amphetamine and retains
many of its pharmacological properties, the large
methylenedioxy addition to the benzene ring confers
some unique properties. Amphetamine derivatives,
with bulky side groups at the 3- and 4-positions (as is
the case here), cause serotonergic effects, such as hal-
lucinations. In fact, Ecstasy was investigated for psy-
chiatric use, until animal studies determined serious
side effects.1 Some clinical effects of Ecstasy relate to
its amphetamine-like properties. Patients may develop
hypertension, tachycardia, mydriasis, diaphoresis,
psychomotor agitation, and hyperthermia.2,3 These
effects result directly from an amphetamine-like abili-
ty to promote catecholamine release from presynaptic
neurons. Much like cocaine, death can result from
seizures, hyperthermia, and intracranial hemorrhage.
However, like many serotonergic agents (SSRIs and
diet agents), Ecstasy is an anorexiant, and patients
often forget to eat and drink. This behavior has result-
ed in significant cases of dehydration and myoglobin-
uric renal dysfunction.3 The popular press responded
with a reminder to drink while taking Ecstasy. People
misunderstood this reminder and began to take exces-
sive amounts of fluid, thinking that this would prevent
Ecstasy toxicity. Unfortunately, this behavior uncov-
ered another property of serotonergic agents; their
ability to promote the release of antidiuretic
hormone.4,5 The syndrome of inappropriate antidiuret-
ic hormone (SIADH) is well described following the
use of many antidepressants, especially SSRIs, and
relates directly to central increases in serotonin levels.
Hyponatremia results from persistent urinary sodium
losses. Patients generally appear euvolemic, and have
hyponatremia, low serum osmolarity, low serum uric
acid levels, high urine sodium, and high urine osmo-
larity. Hyponatremia in patients taking Ecstasy is
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often more complicated in that, in addition to an
impaired ability to dilute the urine (SIADH), there
may also be components of fluid overload (psy-
chogenic polydipsia) and dehydration with relative
free water excess. The clues to the proper diagnosis
can be found in a thorough assessment of the patient’s
volume status, serum and urine electrolytes and osmo-
larity, and serum uric acid (which typically falls in
SIADH). The patient described above clearly had
some component of SIADH as noted from the compar-
ison of her urine and serum osmolarities, but some
component of increased free water intake coupled with
an impaired ability to dilute the urine cannot be
excluded.

Urinary retention is another complication of Ecstasy
use that has been occasionally noted.6 The mechanism
for this has not been completely elucidated. In addition,
serotonin syndrome may occur from interaction with
other agents that enhance serotonin levels.7

What is the General Approach to these
Patients? 

Following stabilization of the airway, breathing, and
circulation, general supportive care should be instituted.
Hyperthermia should immediately be recognized and
treated with sedation, rapid external cooling with mist
and fan, or submersion in an ice bath. If serotonin syn-
drome is suspected because of a history of coingestion,
severe rigidity, or “wet-dog shakes,” cyproheptadine or
neuromuscular blockade may be indicated. Other caus-

es of altered mental status,

such as hypoxia and hypoglycemia, should be immedi-
ately diagnosed and treated, and a CT scan of the head
would be indicated in the presence of focal neurologic
findings or suspicion of intracranial catastrophe.

A Foley catheter should be inserted to relieve uri-
nary retention (if present), to follow urine flow, and to
obtain specimens for osmolarity and myoglobin.
Serum electrolytes and renal function should be
checked simultaneously. If hyponatremia is detected,
the cause should be determined and treatment delivered
based on the etiology. When seizures or severe alter-
ations in mental status are attributable to severe
hyponatremia, hypertonic saline, or the use of normal
saline and diuretics, may be indicated. In less severe
cases, fluid restriction or gentle volume resuscitation
will suffice, depending on the cause. If SIADH is pre-
sent, most patients will begin to correct spontaneously
over the next 24 hours.   ❖
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