
West Nile Virus Spreads
Across Eastern U.S.

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

Source: West Nile virus activity—Eastern United States, 2001. MMWR
2001;50:617-619.

Meningoencephalitis from the west nile virus (wnv)
first was reported in this country in 1999. The first cases were

in Queens, NY, and all cases that year were localized to the New
York City area. A national surveillance system since has been devel-
oped to monitor the spread of the virus and identify areas at risk for
WNV infections. 

This year, the first human case of WNV was identified in July in
an elderly Florida man. Animal surveillance so far this year has
detected disease in birds in nine states—Connecticut, Florida, Geor-
gia, Maryland, Massachusetts, New Jersey, New York, Rhode Island,
and Virginia—and the District of Columbia. Twice as many diseased
birds have been detected this year compared to 2000. Because birds
serve as reservoirs for this mosquito-borne virus, the geographically
diverse distribution of infected birds indicates that residents of most
of the densely populated areas of the Eastern United States are at risk
for contracting WNV.

n COMMENT BY DAVID J. KARRAS, MD, FAAEM, FACEP
WNV is a flavavirus closely related to the St. Louis encephalitis

virus. Birds, particularly crows, are reservoirs of disease that is spread
to humans by common culex-species mosquitoes. In WNV-endemic
regions of Africa, Europe, and Asia, WNV infection is characterized
by a mild febrile illness. The outbreaks of severe disease in the United
States are characteristic of illnesses in populations with low levels of
disease immunity.1

Detailed data recently have been published regarding the initial
WNV outbreak in the United States during the summer and fall of
1999.1 Of 59 hospitalized patients with confirmed WNV infections,
63% had encephalitis and 29% had meningitis alone. The median
age of the victims was 71 years. Almost all had fever; weakness,
nausea, vomiting, headache, and altered mental status each were
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noted in about half of patients. Ten percent had diffuse
flaccid paralysis. Cerebrospinal fluid showed evidence
of viral infections, with modest elevations in  white
blood cell count (38 ± 12 cells/mm3) and protein (104 ±
117 mg/dL). Seven patients (12%) died.

The mosquito season, and thus the risk of WNV
infection, continues until late fall. Physicians in the
Eastern United States should suspect WNV infection in
any patient who presents with signs of encephalitis or
viral meningitis, particularly when the patient is older or
has muscle weakness. v

References
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Febrile Seizures and the 
Incidence of Underlying 
Serious Bacterial Illness
A B S T R A C T  &  C O M M E N T A R Y

Source: Trainor JL, et al. Children with first-time febrile
seizures are at low risk of serious bacterial illness. Acad
Emerg Med 2001;8:781-787.

This retrospective, multicenter study from
five community emergency departments (EDs) and two

tertiary pediatric EDs sought to determine the rates of seri-
ous bacterial illness (SBI) in children ages 6-60 months pre-
senting to the ED with first-time simple febrile seizures. A
simple febrile seizure was defined as: triage temperature 
greater than 38.0°C, history of a single, generalized tonic-
clonic seizure lasting less than 20 minutes, and a nonfocal
neurologic exam. Exclusion criteria included prior seizure,
anticonvulsant use, known neurologic disease, history or
clinical suspicion of head trauma, no description on the
chart of level of consciousness, and cases in which the
patient’s highest recorded level of consciousness was
unarousable or comatose. Primary outcomes measured
included rates of meningitis, pneumonia, bacteremia, uri-
nary tract infection (UTI), and bacterial enteritis.

Among the seven hospitals, 455 children were identified
as meeting inclusion criteria. The mean age of the children
was 21 months, and the mean temperature was 39.6°C.
Blood cultures were drawn from 315 children, four (1.3%)
of whom were bacteremic with Streptococcus pneumoniae .
All four children, three of whom had been treated with
antibiotics, had repeat blood cultures that were sterile.
Urine cultures were obtained from 171 children, of which
5.9% grew pathogenic organisms. Two hundred-eight chil-
dren had chest radiographs performed, 13% of which were
interpreted as having focal consolidation consistent with
pneumonia. One hundred thirty-five children had cere-
brospinal fluid (CSF) cultures performed, none of which
grew a bacterial pathogen. Additionally, all records of
patients diagnosed with meningitis were reviewed, and
none of these patients presented with simple febrile seizure.

The authors conclude that the incidences of bacteremia
and UTI among children with first time, simple febrile
seizures are very similar to those for their febrile counter-
parts without seizures. They refrain from making conclu-
sions regarding the incidence of pneumonia as an SBI, as it
is difficult to identify definitively the etiologic agent (bacte-
rial, viral, etc.). They also state that their data, in conjunc-
tion with previous studies, support the belief of many that
routine lumbar puncture (LP) using the age-based Ameri-
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can Academy of Pediatrics (AAP) criteria is not neces-
sary.

n COMMENT BY JACOB W. UFBERG, MD
This was a well-done study, but its retrospective design

limits its impact. Not all children received all tests, leaving
us wondering if all children with SBI were identified.
Despite this flaw, the authors’ message is loud and clear.
We should not be treating children who meet the above cri-
teria any differently than we would treat a child with the
same temperature who did not have a seizure.

The AAP states that LP should be “considered” in chil-
dren younger than 18 months old and should be “strongly
considered” in children younger than 12 months old. How-
ever, no patients among the 135 who received CSF cultures
grew a bacterial pathogen. Additionally, no patients who
were diagnosed with meningitis at the seven hospitals pre-
sented with a simple febrile seizure. A study by Green and
colleagues retrospectively evaluated a large group of chil-
dren with meningitis who presented with seizure. They
found no case of bacterial meningitis that presented with a
simple febrile seizure and lacked other clear indications for
lumbar puncture (i.e., nuchal rigidity, multiple or prolonged
seizures). While a sufficiently powered prospective study is
unlikely to be performed due to the huge number of patients
it would require, I believe that this paper and the Green et al
study provide sufficient evidence to avoid routine lumbar
puncture for any simple febrile seizure. However, a high
level of suspicion must be maintained for any child with a
history or physical exam that raises concern about meningi-
tis, and certainly for any child without a completely normal
level of consciousness. v
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ECG Changes in Massive
Pulmonary Embolism
A B S T R A C T  &  C O M M E N T A R Y

Source: Petrov DB. Appearance of right bundle branch block
in electrocardiograms of patients with pulmonary embolism
as a marker for obstruction of the main pulmonary trunk. 
J Electrocardiol 2001;34:185-188.

The electrocardiogram (ecg) is clearly an
imperfect test for diagnosing pulmonary embolism

(PE); several findings have been associated with this entity,

yet none offer adequate sensitivity or specificity. Neverthe-
less, ECG is a rapid, noninvasive test used early and fre-
quently in patients with chest pain and/or dyspnea; there-
fore, familiarity with the various findings associated with
PE is of clinical utility. Early suspicion, perhaps fueled by a
characteristic ECG finding, may aid in the establishment of
the proper diagnosis.

In this study, the ECGs of patients with autopsy-proven
PE were examined; patients with pre-existing ECG criteria
for right or left bundle branch block (BBB) or left ventricu-
lar hypertrophy were excluded (12 cases). The final study
population included 50 patients; 20 had massive embolism
of the pulmonary trunk, and the remainder had peripheral
PE. 

Eighty percent (16 of 20) of patients with PE involving
the main pulmonary trunk demonstrated a new right bundle
branch block (RBBB) pattern on ECG; in 10 cases it was
complete, while in the remaining six it was incomplete. The
other 20% (4 of 20) of patients with massive PE demon-
strated ST depression and T-wave inversion in leads V1-V4,
as well as right axis deviation. Interestingly, the S1Q3T3

finding was seen in 60% (12 of 20) of trunk embolism
patients. With regard to the 30 cases of peripheral PE, an
assortment of ECG findings were seen, including 12 cases
(40%) with no abnormalities noted, and nine cases (30%)
of sinus tachycardia. The authors concluded that although
PE cannot be diagnosed solely on the basis of ECG, the
clinician should have high suspicion for massive PE (i.e.,
complete obstruction of the pulmonary trunk) in cases of
new RBBB in the presence of clinical evidence of acute
right ventricular cardiac insufficiency.

n COMMENT BY RICHARD A. HARRIGAN, MD, 
FAAEM
The author hypothesizes that RBBB is a marker of acute

right ventricular overload associated with massive PE. It is
theorized that acute dilation of the right ventricle leads to
inhibition of blood flow to subendocardial vessels in the
right bundle, thus causing this ECG change. A variety of
ECG changes have been associated with PE, including
sinus tachycardia, atrial fibrillation, S1Q3T3, T-wave inver-
sions, ST depression, P pulmonale, right axis deviation,
RBBB, left axis deviation, clockwise rotation, and low volt-
age of the QRS complex in the limb leads.1-3 S1Q3T3 classi-
cally has been associated with PE, but has been reported—
in four studies—to occur in only 12-50% of cases.1 Ferrari
and colleagues found T-wave inversion in the precordial
leads to be the most common ECG finding (68%) in their
series of 80 cases, and also found it to correlate with the
severity of the PE.1 This report of the high incidence of new
RBBB in patients with massive trunk PE is an important
addition to the list of telltale ECG findings associated with
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this disease entity.   v
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Special Feature
Diagnosis and Treatment 
of Altitude Illness
By William H. Shoff, MD, DTMH and
Stephanie B. Abbuhl, MD, FACEP

Altitude illness (ai) can be fatal if it is not
diagnosed and treated early enough. Deaths have

occurred as a result of unacclimatized travelers gaining
rapid access to the high altitudes of the world through mod-
ern transportation. High altitude venues are listed in Table
1. Millions of people travel to intermediate altitude (5000-
8000 feet) and high altitude (8000-14,000 feet) locations
each year. A small subset ascend to very high altitude
(14,000-18,000 feet) and extreme altitude (18,000-29,028
feet—the summit of Mt. Everest). Individual response to
altitude varies greatly. While one person may develop AI at
8500 feet, another may be unaffected until reaching 16,000
feet. Everyone, however, is susceptible to AI every time he
or she ascends. 

Pathophysiology
Barometric pressure decreases with increasing altitude,

as does the partial pressure of oxygen, leading to hypoxia.
The PaO2 is 94 mm Hg at sea level in a healthy person; 60
mm Hg at 8000 feet; 44 mm Hg at 15,000 feet; and 28 mm
Hg at 29,028 feet.1 During sleep, hypoxemia is detectable
in normal men at sea level.2 At increased altitude, it is
accentuated and can exacerbate AI.3 Hypoxia initiates a
series of events that may lead to acute mountain sickness
(AMS), mild to moderate cerebral syndrome; high altitude
cerebral edema (HACE), severe cerebral syndrome; and
high altitude pulmonary edema (HAPE). Death may result
in advanced cases. Although the precise sequence of bio-
chemical events is not yet identified, the end stage patho-
physiology involves overperfusion of the microvascular
beds, increased capillary hydrostatic pressure, leakage, and

edema formation.4

The major pathology is in the brain and lungs. In the
brain, hypoxia leads to vasodilatation, increased cerebral
blood flow/blood volume, impaired autoregulation, and
overperfusion.4 Recent data suggest that all persons ascend-
ing to high altitude have brain swelling.4 In a case series
with autopsy data from 11 AI patients,1 brain specimens
demonstrated cerebral edema (9), petechial hemorrhages
(7), venous thrombosis (2), focal tissue destruction, spon-
giosis, and brain herniation (2). In the lungs, hypoxia causes
alveolar hypoxia, pulmonary hypertension, uneven pul-
monary vasoconstriction, sympathetic discharge, increased
pulmonary blood volume, and focal overperfusion.1 At
autopsy, lung specimens demonstrated thrombosis (6),
infarction (5), pneumonia (8), and edema (7).1

Clinical Definition and Diagnosis
The Lake Louise Consensus Definition of Altitude Ill-

ness delineates the diagnosis of AMS, HACE, and
HAPE.5,6 The consensus definition does not include alti-
tudes, but those listed below reflect the lowest altitudes gen-
erally associated with the AI syndromes, with few excep-
tions.1,4,7,8 Although the differential diagnosis is important,
any illness at altitude is AI until proven otherwise.4

AMS diagnosis requires a recent gain in altitude 
(> 6,300 feet), and the presence of a headache coupled with
one of the following: 
• gastrointestinal distress (anorexia, nausea, vomiting),
• fatigue/weakness, 
• dizziness/lightheadedness, or
• difficulty sleeping. 

HACE diagnosis requires a recent gain in altitude 
(> 8000 feet) coupled with one of the following: 
• Mental status change or ataxia in the presence of

AMS, or
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Table 1

Altitudes at Various Geographic Locations

Location Altitude (feet above sea level)

Mt. Kilimanjaro, Tanzania 19,210 (summit readily ascended 

without technical equipment)

Cities

La Paz, Bolivia 12,730 

Lhasa, Tibet 12,000

Cusco, Peru 11,300

Santa Fe, NM 10,283 

Mexico City, Mexico 7347

U.S. ski resorts (above 8000 feet at base)

Leadville, CO 10,500

Breckenridge, CO 9630

Telluride, CO 8735

Vail, CO 8200



• Mental status change and ataxia in the absence of
AMS. 

HAPE diagnosis requires a recent gain in altitude 
(> 8000 feet) coupled with both of the following:
• Two or more of the following symptoms: dyspnea at

rest, cough, weakness/decreased exercise performance,
and chest tightness/congestion; and

• Two or more of the following signs: crackles/wheez-
ing in at least one lung field, central cyanosis, tachyp-
nea, and tachycardia.

Epidemiology 
The higher the attained altitude, the greater the inci-

dence of AI.1,7-11 (See Table 2.) Sleeping altitude defines
the altitude attained, not the altitude reached for a brief
period (minutes or hours). Several factors have been
shown to affect the development of AI.1,8,12-15 (See Table
3.) Several other factors relative to AI deserve com-
ment.1,4 AI susceptibility seems to be greater in young
individuals (< age 30) and less in older individuals (> age
50). Women acclimatize better than men, and seem less
susceptible to HAPE, but equally susceptible to AMS.
Physical conditioning does not prevent AI. Conditions not
associated with an increased risk for AI include asthma,
mild chronic obstructive lung disease (normal blood gas),
coronary artery disease, diabetes mellitus, hypertension,
and pregnancy. Conditions associated with pulmonary
hypertension, including primary pulmonary hypertension
and certain types of congenital and valvular heart disease,
increase the AI risk. Obesity also is a risk factor. 

Clinical Presentation
AMS typically develops within 1-48 hours after arriving

at altitude, usually within the first 6-12 hours.1,4,8 When it
occurs in under six hours, it is because of rapid ascent to
very high altitude or heavy exertion upon arrival. Symp-
toms progress on days two and three and subside by days
5-8. They are worse during the night secondary to sleep
hypoxemia. Hultgren reviewed 10 studies conducted at alti-
tudes between 10,000 and 17,500 feet.1 The most common
symptoms were altered mentation/memory, dizziness, dys-
pnea, GI disturbance (anorexia, nausea, or vomiting),
headache, insomnia, and lassitude/fatigue. Headache was
the most predominant symptom, typically worse in the
morning and exacerbated by exercise. Dyspnea occurred
with some exertion but did not occur at rest. Signs included
tachycardia, tachypnea, and peripheral edema (women
more often than men). Blood gas analysis has demonstrated
decreased oxygen content during AMS compared to con-
trols. In one study at 14,430 feet, the PO2 was 34 mm in the
presence of AMS symptoms and 40 mm in the control
group.16 Unless there is progression to HAPE/HACE, AMS
subsides over approximately seven days. 

HACE begins 1-17 days after arrival at altitude (9000-
20,000 feet). Symptoms (42 cases summarized)1 include
unconscious/semiconscious (67%), ataxia (usually truncal)
(59%), headache (40%), lethargy/weakness (36%), vomit-
ing (33%), and irrational behavior (17%). Signs included
decreased conscious level (74%), ataxia (64%), retinal
hemorrhages (62%), papilledema (55%), bladder dysfunc-
tion (50%), positive Babinski (36%), and limb weakness
(14%). HAPE occurred in conjunction with HACE in 31%
of the cases. Spinal fluid cell counts, protein, and sugar are
usually normal. The opening pressure may be normal or
elevated. Early identification and treatment can be life sav-
ing. If death does not occur, recovery is complete, with rare
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Table 2 1,7-11

Attained Altitude and Incidence of Altitude Illness

Intermediate altitude (6300-8000 feet) Incidence of AMI (%)

AMS 9-25

HACE 0

HAPE 0

Lower high altitude (8000-9700 feet)

AMS 9-25

HACE < 0.01*

HAPE 0.01

Higher high altitude (10,000-14,000 feet)

AMS 13-53

HACE 1.25-1.8

HAPE 0.1-15.5

Very high altitude

AMS 37-77

HACE 1.25-1.8

HAPE 2.5-15.5

* Rare below 9000 feet unless precipitated by HAPE

Table 3 1,8,12-15

Factors Affecting Development of Altitude Illness

• Sleep hypoxemia

• Rate of ascent 

• Prior history of altitude illness

— 60% recurrence of HAPE with rapid ascent to 15,000 feet12

• Permanent residence below an altitude of 3000 feet

• Degree of exertion upon arrival at altitude 

• Resting PO2 of 50 mmHg (saturation 88%) 

— Relative contraindication for travel to high altitude1

• Duration at extreme altitude

— Prolonged stay at extreme altitude results in high altitude 

deterioration

• Re-ascending after acclimatizing to high altitude and descending to a 

lower altitude 

— Adults lose adaptation in approximately 10-14 days

— Children lose adaptation in fewer than seven days



exception.
HAPE typically begins within the first 2-4 days (rarely

later) of ascent to 8000 feet or higher. It is usually associat-
ed with rapid ascent or heavy exertion, or both.1,4 Two
reported series with a total of 286 cases included the fol-
lowing symptoms: dyspnea (particularly at rest) (74%),
cough (69%), headache (44%), malaise (43%), nausea
(29%), coma (24%), vomiting (17%), confusion (12%),
insomnia (12%), and orthopnea (11%).1 Signs include
cyanosis, lack of participation, decreasing effort, irrational
behavior, tachypnea, gurgling respirations, tachycardia,
fever, hemoptysis, rales, and cool/pale extremities. Fever
may occur, but when it is greater than 101°F pneumonia or
other bacterial infection should be suspected. Other associ-
ated conditions are HACE (the most commonly associated
condition), pulmonary embolus, pulmonary infarction,
aspiration pneumonia, and myocarditis.4 The WBC can be
normal or elevated. In a series of 15 cases, the PO2 was 31.7
± 5.5.16 The ECG demonstrates sinus tachycardia and may
show right ventricular strain, right bundle branch block, and
P-wave abnormalities.1,4 Chest x-ray reveals a normal-sized
heart with a range of lung parenchymal findings seen in
noncardiogenic pulmonary edema, including small infil-
trates in the right mid-lung field, patchy infiltrates, diffuse
bilateral infiltrates, or interstitial edema.1 Although patients
may appear very ill, aggressive management often prevents
death; however, death does occur unexpectedly in about
20% of cases.1

Acclimatization, Prevention, and Periodic
Breathing

Acclimatization. When the human body is exposed to
the reduced oxygen tension of altitude, it undergoes imme-
diate adaptations and begins longer-term adjustments to
maintain the oxygen gradient high enough at the cellular
level to support oxidative processes. Immediate adaptations
include increased depth and rate of respiration, shifts in the
oxyhemoglobin dissociation curve at the alveolar and capil-
lary level, and cellular adaptations, such as myoglobin
facilitating oxygen diffusion.1 In addition, the hypoxic
stimulation of the respiratory centers overrides the inhibito-
ry effect of hypocapnea. Over time, normal respiratory
stimulation by carbon dioxide returns, pulmonary diffusion
capacity changes, and red cell mass increases. Athletic per-
formance at intermediate and high altitude is initially
decreased and requires 2-6 weeks to improve; however, sea
level performance is not regained.1,17 Physical conditioning
does not accelerate acclimatization. Acclimatization is suf-
ficient after a few days so that most people can then pro-
ceed with their usual activity.

Prevention. Prevention involves slow ascent, avoiding
heavy physical exertion upon arrival, and the use of aceta-

zolamide or other medications. Recommendations on
ascent adapted from Hultgren are shown in Table 4.1 The
maximum recommended ascent rate is 2000 feet per 24
hours above 8000 feet, with an extra day of rest added for
every additional 2000-4000 feet attained.4 Heavy physical
exertion upon arrival exacerbates AI. (See section on Epi-
demiology.) Acetazolamide leads to a decrease in bicarbon-
ate, pH, and alveolar PCO2; an increase in alveolar PO2;
and has been shown to be efficacious in preventing AI by
accelerating acclimatization.1 These effects are lost by the
fifth day. The recommended dose is 125-250 mg twice a
day beginning one day prior to ascending and continuing
for two days upon arrival. If acetazolamide cannot be used,
dexamethasone (which treats AMS) is an alternative,
beginning the day of ascent with a dose of 2 mg tid on days
one and two, 2 mg bid on day three, and 2 mg on day four.
Other dexamethasone regimens have been published. Gink-
go biloba also has been reported to be effective.4

Periodic Breathing. Periodic breathing (several deep
breaths followed by apnea [usually 8-12 seconds]), may or
may not disturb sleep.1 When the apneic period is longer
than 20-30 seconds, most people awaken. Periodic breath-
ing is less common in women, although above 10,000 feet
it occurs in most individuals. It is eliminated by inhaling
oxygen and reduced by taking acetazolamide (62.5-125 mg
per night).1

Treatment 
To maximize benefit and minimize the potential for pro-

gression to death, it is imperative that AI be recognized and
treated as early as possible. Treatment is centered on
descending 1500 feet to a lower altitude, evacuation, oxy-
gen therapy, medications, and hyperbaric therapy. The fol-
lowing recommendations are adapted from Hackett and
Roach:4

• Mild AMS—Initiate one or more of the following:
descend or stop ascent and rest for at least 24 hours;
take acetazolamide (125-250 mg bid); use analgesics
as required.

• Moderate AMS—Initiate one or more of the follow-
ing: follow mild AMS treatment guidelines; if unable
to descend, use a portable hyperbaric chamber; admin-
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Table 41

Recommendations for Altitude Ascent

• When ascending to high altitude, sleep at an intermediate altitude for 

1-3 nights

• When ascending to very high altitude with further rapid ascent antici-

pated, sleep at an altitude between 9000 and 12,000 feet for 4-5 

nights

• When ascending above very high altitude and higher, ascend no faster

than 1500 feet per day



Emergency Medicine Alert 39

ister nasal oxygen at 1-2 liters/minute; administer
acetazolamide 250 mg bid, dexamethasone 4 mg
PO/IM q 6h, or both until symptoms subside;

• HACE—Initiate immediate descent or evacuation; if
descent not possible, use a portable hyperbaric cham-
ber; administer nasal oxygen at 2-4 liters/minute;
administer dexamethasone 8 mg PO/IM/IV immedi-
ately, then 4 mg q 6h; administer acetazolamide 250
mg bid;

• HAPE—Administer nasal oxygen immediately at 4-6
liters/minute followed by 2-4 liters/minute when
symptoms improve to conserve oxygen; descend as
soon as possible with minimal effort by patient; if
descent not possible or oxygen unavailable, use a
portable hyperbaric chamber; administer nifedipine 10
mg PO followed by 30 mg extended-release q 12-24h;
administer dexamethasone as in HACE, if neurologic
deterioration occurs.   v
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CME Questions
31. Each of the following is a characteristic of a simple febrile

seizure except:
a. Duration < 20 minutes
b. Temperature > 38.0°C
c. Nonfocal neurologic exam and normal level of consciousness
d. Multiple seizures

32. West Nile virus should be suspected in patients presenting with
viral meningitis and/or encephalitis, especially if accompanied
by:
a. dysphonia.
b. aerophobia.
c. flaccid paralysis.
d. diarrhea.

33. Massive trunk pulmonary embolism recently was found to be
associated with what finding on the ECG?
a. New right bundle branch block
b. New left bundle branch block
c. New left ventricular hypertrophy
d. New right ventricular hypertrophy

34. ECG findings classically associated with pulmonary embolism
include all of the following except:
a. sinus tachycardia.
b. S1Q3T3.
c. P pulmonale.
d. PAT with block.

35. What is the lowest altitude at which serious, life-threatening
(HACE or HAPE) altitude illness generally occurs? 
a. 6000 feet
b. 8000 feet
c. 10,000 feet
d. 14,000 feet

36. All of the following are associated with an increased risk of
developing altitude illness except:
a. permanent residence below an altitude of 3000 feet.
b. heavy exertion upon arrival at altitude.
c. rapid rate of ascent.
d. asthma.
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ECG Review
Lateral Atrial Flutter?

Clinical Scenario: The ECG shown in the figure was
obtained from a patient with an acute exacerbation of
long-standing pulmonary disease. In follow-up to last
month’s ECG review (Emergency Medicine Alert
2001;9:5), is the tracing in the figure another example of
atrial flutter, with the arrhythmia in this case being most
evident in leads I and aVL?

Interpretation: Initial inspection of leads I and aVL
suggests that the rhythm in the figure might be atrial flutter
(with a flutter rate for atrial activity of just under
300/minute). Inspection of QRS morphology in other
leads, however, suggests that this is not the case. The key
to interpretation of this rhythm lies with remembering that
the ECG in the figure is a simultaneous three-channel
recording. Thus, leads I, II, and III are all recorded during
the same period of time (and point X in leads II and III is
recorded at the identical instant in time). Whereas superfi-
cial inspection of lead I might suggest the possibility of
atrial flutter—a very different impression is suggested
from review of lead II. That is, the rhythm in lead II
appears to be sinus, as determined by the presence of an

upright P wave that precedes each QRS complex in this
lead and seems to be conducting. The fine undulations that
alter the baseline of lead II look to be artifactual. Inspec-
tion of the ECG appearance in the third simultaneously
recorded lead in this initial lead grouping (lead III) reveals
an especially erratic and irregular spiky pattern that is
highly characteristic of the presence of artifact.

The key to making a positive diagnosis of artifact lies
with being able to detect the underlying normal cardiac
rhythm that continues throughout—not affected in the
least by artifact activity (as seems to occur here in lead II,
and more subtly in lead III). Although identifying the
underlying cardiac rhythm amidst a background abundant
in artifact is often a task much easier said than done—one
can follow regular QRS activity in lead III of this tracing
despite the distracting artifactual distortion by beginning at
point X, and walking out with calipers (at a regularly
occurring R-R interval) the QRS complexes that occur
throughout the rest of the tracing. Clinically, the ECG in
this figure should be repeated in the hope of improving
recording quality minimizing artifactual distortion.   v

Figure. ECG obtained from a patient with acute pulmonary disease. Are flutter waves most
evident in leads I and aVL?
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