Emergency Department’s
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Case of the Month

“Doctor, he won’t stop shaking!”

Michael Stewart, MD (2008); and Bijon Das MD, CCFP(EM)

Joshua’s case:

Joshua, 44, has fallen to the ground near a
bus stop. All his extremities are shaking
violently. A bystander calls 911 and
paramedics transfer him to the local ED.
He arrives within 10 minutes and it is
observed that he has a decreased level of
consciousness and is sweating profusely.

On exam, his vital signs are:

e Heart rate: 110 bpm

¢ Respiratory rate: 24 breaths per minute

e BP: 148/96 mmHg

e Oxygen saturation: 96% on 40%
oxygen by face mask

e Temperature (rectal): 37.2 C
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A head CT scan is obtained, revealing no
obvious abnormality. Blood tests, including
a complete blood count, electrolytes,
blood urea nitrogen, creatinine,
international normalized ratio, CA2+ and
Mg2+ are all within normal limits.

Joshua is maintained on a 8 mg/minute
drip of propofol and neurology is consulted
for admission and continuous EEG
monitoring.
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Questions & Answers
1 How do we determine if the patient is in SE?

The widely used criterion for defining status epilepticus (SE) is continuous seizure
activity lasting > 30 minutes without return to normal neurological function. This
definition has been supported by results from animal studies that demonstrated sig-
nificant brain damage after 30 minutes of seizing. This definition is a source of
considerable controversy.
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pite the most common cause of SE being the discontinuation of anticonvulsant med-
ication (especially the abrupt withdrawal of phenobarbital), over half of the patients who
develop SE have no prior history of epilepsy. In pediatric populations, infectious causes

account for 50% of SE cases. The acute causes of SE in adult patients are:
 Stroke
 Alcohol intoxication

» Hypoxia * Metabolic derangements

* Drug toxicity * Withdrawal

3 How does SE present?

The initial presentation of most patients with generalized convulsive SE is unre-
sponsiveness and clinically overt tonic, clonic, or tonic-clonic movements of the
extremities. As the seizure progresses, motor activity may become minimal and dif-
ficult to detect. However, patients may still demonstrate ictal activity on EEG.
Almost all seizure types may become prolonged and manifest as convulsive or non-
convulsive SE. Non-convulsive SE can have a variety of clinical presentations,
ranging from subtle confusion or altered affect, to an unresponsive state lasting for
hours or even days. The potential lack of clinical signs makes the diagnosis of non-

convulsive SE dependant on EEG evaluation.
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Table 1
First-line therapy for status epilepticus (SE)

Table 3
Refractory therapy

Benzodiazepines are effective in 60% to 90% of patients
as first-line therapy for SE. Benzodiazepines are potent,
have a rapid onset of action and carry the risks of
hypotension and respiratory suppression.

Diazepam, lorazepam and midazolam show equivalent
effectiveness in terminating seizure activity, although
lorazepam may have a slight advantage over diazepam
due to its longer redistribution half-life. Diazepam also has
the advantage of being administered rectally if IV access
cannot be established. Midazolam can be administered
rectally or intramuscularly (IM).

Table 2
Second-line therapy for SE

Successful seizure termination with a benzodiazepine
should be followed by the administration of a long-term
anti-seizure drug to prevent recurrence. Phenytoin has a
prolonged anti-seizure effect after successful seizure
termination with a benzodiazepine and also terminates
seizure activity in up to half of the patients that do not
respond to an initial benzodiazepine. Phenytoin is not used
as the first-line therapy because, in this situation, it has
been shown to be less effective than benzodiazepines.

A disadvantage of phenytoin is that it is suspended in a
propylene glycol dilute and must be administered slowly to
prevent infusion reactions. Even when administered at its
maximum recommended rate of 50 mg/minute, it may
cause hypotension in half of the patients and cardiac
arrhythmias in a small number. Phenytoin takes effect in
10 minutes to 30 minutes after administration.
Fosphenytoin is a water soluble pro-drug of phenytoin that
can be safely administered quickly intravenously and IM
since it does not require the propylene glycol vehicle. It
achieves therapeutic levels of phenytoin more rapidly, with
less infusion site reactions and has shown equal
effectiveness in terminating seizure activity when
benzodiazepines fail.

Barbiturates are also useful. Phenobarbital has shown
equivalent efficacy to lorazepam, but has significant
depressant effects on BP and the respiratory drive that can
complicate management and thus, should be reserved for
when benzodiazepines and phenytoin fail. However, the
effectiveness of phenobarbital, after benzodiazepine and
phenytoin failure, has not been clearly established and it
has been suggested that the response rate may be as low
as 2%.

Ongoing seizure activity, despite the use of two first-line
agents, usually a benzodiazepine plus phenytoin or
phenobarbital, is considered to be refractory to treatment.
Refractory SE occurs in 9% to 31% of patients at which
time anesthesia is required to control seizure activity. The
administration of anesthetic medications will further
depress respiratory drive and BP. Consequently, the patient
should be intubated and mechanically ventilated with
continuous EEG, BP and cardiac monitoring. Commonly
used are propofol, midazolam and pentobarbital. There
have been no prospective controlled trials evaluating the
use of these anesthetic drugs in refractory SE. One
retrospective review suggests that pentobarbital may have
a slight advantage in terminating refractory SE, although no
effect on mortality was seen. Another retrospective case
series found the outcome to be independent of which
coma-inducing agent is used.
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4 How should SE be managed in the ED?
[ J

SE creates a state of physiological compromise that can be life threaten-
ing. Initial management focuses on establishing an airway, breathing and
circulation and closely monitoring vital signs. Oxygen therapy should be
initiated via nasal cannula or a nonrebreathing mask, an oral or nasopha-
ryngeal device considered to maintain airway patency. If the patient is
persistently apneic, or if there is an unavoidable threat to the airway, the
patient should be endotracheally intubated. One also needs to establish
intravenous access and initiate fluid replacement. This should be followed
by determining blood glucose level and administering 50 ml of 50% dex-
trose intravenously and 50 mg to 100 mg of thiamine intramuscularly in
hypoglycemic or apparently malnourished patients. (First-line and sec-
ond-line therapies can be found in Table 1 and Table 2. Table 3 provides
information on refractory therapy). E

For resources, please contact: diagnosis@sta.ca
This department covers selected points to avoid pitfalls and

improve patient care by family physicians in the ED.
Submissions and feedback can be sent to diagnosis@sta.ca.
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