
Deciphering Nausea and Vomiting
of Pregnancy

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

Source: Lacroix R, et al. Nausea and vomiting during pregnancy: 
A prospective study of its frequency, intensity, and patterns of change. 

Am J Obstet Gynecol 2000;182:931-937.

This prospective study was undertaken to provide a
detailed description of the natural patterns of nausea and vomit-

ing during normal pregnancy. The study group consisted of 160
pregnant women who provided daily recordings of the frequency,
duration, and severity of nausea and vomiting. The McGill Nausea
Questionnaire was used to rate the intensity of the nausea both
quantitatively and qualitatively. This questionnaire has been validat-
ed in previous work done by one of the authors in patients with nau-
sea and vomiting from chemotherapy. Of 200 potential subjects, five
refused to participate, 15 did not complete the questionnaire, and 20
participants miscarried and were excluded. Women who were
admitted to the hospital for hyperemesis gravidarum were not
included in the study. 

Of the 160 subjects, 118 (74%; 95% CI, 66%-80%) reported
pregnancy-associated nausea and 60 (38%; 95% CI, 30%-45%)
reported vomiting. The mean gestational age at onset of nausea was
5.7 weeks, and nausea lasted a mean of 35 days (range, 1-114 days).
Although 50% of women with nausea reported resolution by 14
weeks, it was not until week 22 that nausea had resolved in 90% of
the women. Week 11 of gestation was the week in which the highest
proportion of women (40%) had nausea and was also the peak week
for vomiting. The mean score on the overall nausea index during
this week was 1.85 (on a 0-5 scale; 0 is no nausea). Nausea was lim-
ited to mornings alone in only 1.8% (95% CI, 0%-7%) of affected
women, and lasted all day in 80% (95% CI, 71%-87%).  

Age, height, and weight of the subjects during the first trimester
were not predictive of nausea and vomiting during pregnancy. Women
with less education were significantly more likely to report nausea
and vomiting and had higher intensity scores. Women with nausea
during a previous pregnancy were significantly more likely to report
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nausea and vomiting during the index pregnancy.
Whether the mothers of the study subjects had experi-
enced nausea during pregnancy was unrelated to the
study subjects’ current experience. The occurrence of
nausea and vomiting did not predict the gender or birth
weight of the child.  

■ COMMENT BY STEPHANIE B. ABBUHL, MD, 
FACEP
Surprisingly little research has been done in this area.

Therefore, a study as simple as defining the natural his-
tory of nausea and vomiting in pregnancy is important.
It should be noted that because this study excluded
patients who required admission to the hospital, the data
do not include those patients with true hyperemesis
gravidarum.  

The first apparent myth of pregnancy (written in major
textbooks) is that the nausea and vomiting of pregnancy
will disappear by the end of the first trimester. However,
the data from this study and others show that the preva-
lence is greatest at 11 weeks gestation and the severity in
those affected peaks at 11-13 weeks. Only half the
women with nausea and vomiting were completely

relieved by 14 weeks, and it was not until week 22 that
nausea had resolved in 90% of affected women. The sec-
ond apparent myth of pregnancy (and the origin of the
misleading term “morning sickness”) is that nausea and
vomiting are worst on awakening and usually will not
outlast the morning. This study found that less than 2% of
women had nausea confined to just the mornings, while
nausea and vomiting lasted all day long for 80% of those
affected. 

Given that other studies have demonstrated similar
results, it may be time to rewrite the textbooks. More
importantly, as physicians, we need to inform our
patients about the natural history of nausea and vomiting
during pregnancy so they can have realistic expectations
about this difficult syndrome. By doing this, both patient
and doctor may avoid unnecessary frustration when the
symptoms persist.   ❖

Clinical Suspicion 
and Diagnostic Imaging 
in Traumatic Aortic Injury
A B S T R A C T  &  C O M M E N T A R Y

Source: Dyer DS, et al. Thoracic aortic injury: How predic-
tive is mechanism and is chest computed tomography a 
reliable screening tool? A prospective study of 1,561 patients. 
J Trauma 2000;48:673-682.

The authors prospectively evaluated blunt
trauma patients to determine mechanism of injury

(MOI) characteristics predictive of traumatic aortic injury
(TAI) and to evaluate the accuracy of chest computed
tomography (CCT) in making this diagnosis. From 1991
to 1996, trauma patients at two trauma centers (Denver
Health Medical Center and the University of Colorado
Hospital) were studied. The treating emergency physi-
cian and surgeon made an initial risk assessment based
on a series of MOI criteria (1 = low risk, 5 = high risk)
and subjective interpretation of the initial chest x-ray
(CXR) (1 = not worrisome for TAI, 5 = very worrisome
for TAI). The decision to perform CCT vs. aortography
in the initial study was based on a combination of these
scores. Patients for whom there was a high suspicion for
TAI (e.g., MOI score = 5 and CXR score = 4 or 5) under-
went immediate aortography. High-suspicion patients in
need of other studies and those with moderate/low suspi-
cion underwent CCT first. Between 1991 and 1993, con-
ventional CCT was used; after that, helical technology
was introduced. 
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Criteria for “positive” findings on CCT included
mediastinal hemorrhage, periaortic hematoma, change in
caliber or contour of the aorta, and the presence of an
intimal flap. Before 1995, follow-up aortography was
performed for patients with positive or equivocal CCT
findings and all patients with a high MOI score. After
1995, the authors concluded that a normal CCT exclud-
ed TAI, and follow-up aortography was not performed if
this was the case. 

A total of 1561 patients were evaluated for TAI. Of
those with MOI characteristics often associated with TAI,
only high speed and injury severity scores were found to
be significant. No significant association was found
between TAI and frontal and side impacts, ejection, asso-
ciated fatalities, sudden deceleration, or vehicle damage.
Aortography was performed in 223 (14%) patients with a
high suspicion for TAI. CCT was the initial study in 1338
patients, and 486 of these had follow-up aortography. A
total of 30 (1.9%) aortic injuries were identified. CCT
had a sensitivity of 100%, negative predictive value of
100%, and positive predictive value of 39%.  

■ COMMENT BY MICHAEL A. GIBBS, MD, FACEP
TAI is the second most common cause of death in

trauma, surpassed only by traumatic brain injury. The
diagnosis cannot be made or excluded at the bedside, as
less than 50% of patients have clinical evidence of chest
injury. Reliance on chest radiography alone is equally
hazardous; findings are often subtle, and up to 7% of
patients will have a normal CXR. While this study has
several important design flaws (e.g., enrollment criteria
not defined, subjective clinical and radiographic assess-
ment criteria), the results support this basic tenet: Histo-
ry and physical plus chest x-ray are not enough.  

This study is important because it supports the two
largest studies published to date demonstrating the accu-
racy of helical CCT in making the diagnosis of TAI.1,2

Some day soon, the trauma arch-aortogram will be a
thing of the past. However, before this diagnostic
approach can be introduced at your hospital, you must
answer the following questions: Do you have helical CT
technology? Are your radiologists experienced? Will
your surgeons operate without an aortogram? Food for
thought.   ❖

References
1. Fabian TC. Prospective study of blunt aortic injury:

Helical CT is diagnostic and antihypertensive therapy
reduces rupture. Ann Surg 1998;213:666.

2. Mirvis SE. Use of spiral CT for the assessment of blunt
trauma patients with potential aortic injury. J Trauma
1998;45:922.

Cocaine Coronary Ischemia:
Platelets at the Heart 
of the Problem
A B S T R A C T  &  C O M M E N T A R Y

Source: Heescha CM, et al. Cocaine activates platelets and
increases the formation of circulating platelet containing
microaggregates in humans. Heart 2000;83:688-695.

The authors designed an experiment to deter-
mine whether there is evidence of platelet activation

following in vivo cocaine administration in humans. In a
randomized, double-blind crossover design, 14 healthy
volunteers were studied twice, receiving cocaine (2
mg/kg intranasally) once and placebo once. Platelet-con-
taining microaggregate formation percentage was
increased at 40 minutes (from 47% to 54%, P < 0.001)
and at 80 minutes (55%, P = 0.04). Bleeding time
decreased marginally following cocaine, from 10 min-
utes to 9 minutes (P = 0.07). Individual bleeding times
decreased in 10 subjects, remained unchanged in one,
and increased in three following cocaine; after placebo,
there was a decrease in five, no change in one subject,
and an increase in eight. No changes in any of the other
measured variables were noted following placebo
administration. The authors conclude that cocaine expo-
sure causes platelet activation, granule release, and
platelet-containing microaggregate formation.  

■ COMMENT BY RICHARD J. HAMILTON, MD, 
FAAEM, ABMT
There can be little doubt that cocaine is a cardiotoxic

drug. It causes arrhythmias, hypertension, and coronary
ischemia. The mechanism for the cardiotoxicity has been,
to date, incompletely described. As a consequence, contro-
versy still surrounds the clinical management. For exam-
ple, while toxicologists would agree that beta-blockers are
contraindicated in acute cocaine toxicity, many cardiolo-
gists still use beta-blockers in this population despite com-
pelling evidence that they exacerbate coronary vasospasm. 

Another area of controversy has been the etiology of
cocaine-induced coronary ischemia. Some still treat
cocaine ischemia as a purely vasospastic, anginal condition
with few sequelae. While laboratory data thus far have
been conflicting, most authorities agree that some throm-
botic process accounts for many of the clinical observa-
tions to date, i.e., delay of ischemic symptoms until after
the resolution of the vasoactive effects of cocaine; evidence
that other organ systems are susceptible to thrombosis-
related complications (e.g., bowel infarction, cerebrovas-
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cular accidents); anecdotal evidence for accelerated athero-
sclerosis in cocaine users, etc. This study has developed
solid support for the view that cocaine, even at low recre-
ational doses, may promote thrombosis and predispose
healthy individuals to ischemic events. The value of this
evidence is that it makes the early use of platelet inhibitors
a clear choice in the treatment of cocaine-induced
ischemia. This is welcome news, as the use of aspirin in
acute coronary syndromes is a universally accepted prac-
tice with little additional risk to the patient. Based on this
paper, I would encourage everyone to adopt that practice
for cocaine-induced coronary ischemia as well.   ❖

Low Predictive Value of 
Cardiac Troponin-T in Low-
Risk Chest Pain Patients
A B S T R A C T  &  C O M M E N T A R Y

Source: Peacock WF, et al. Prediction of short- and long-term
outcomes by troponin-T levels in low-risk patients evaluated
for acute coronary syndromes. Ann Emerg Med 2000;35:
213-220.

The authors of this study sought to determine
the ability of serum cardiac troponin-T (cTnT) to pre-

dict both short- and long-term complications in patients
admitted to an ED observation unit for chest pain.
Patients were eligible if they presented to the ED with
chest pain and were judged to be at low risk for acute
myocardial infarction (MI). All had stable vital signs, no
ECG evidence of acute MI, and initial CK-MB index less
than 4%. Serum cTnT levels were obtained at the time of
enrollment and again at four, eight, and 16 hours after
presentation. Adverse outcomes were defined as MI,
unstable angina, need for revascularization procedure,
and death from any cause either during the initial hospi-
talization period or within six months of the index visit.

Of the 266 patients in the study group, two were diag-
nosed with an acute MI during the initial hospitalization;
only one had an elevated cTnT. cTnT was positive in one
of the 18 patients diagnosed with unstable angina and in
two of the five patients undergoing revascularization.
Overall, cTnT was positive in only two of the 20 patients
(10%) sustaining an adverse outcome during the initial
hospitalization and in none of the 20 patients with an
adverse outcome within six months of the initial period.
The authors conclude that cTnT has very low sensitivity
in predicting adverse cardiac outcomes among low-risk

chest pain patients and should not be exclusively relied
upon for making disposition decisions.  

■ COMMENT BY DAVID J. KARRAS, MD, FAAEM, 
FACEP
Most prior studies of the utility of cTnT had found

that the test approaches 100% sensitivity for diagnosing
acute MI within 12 hours after symptom onset. The find-
ing of only 50% sensitivity for cTnT in diagnosing acute
MI must be taken in context; only two patients ruled-in
for MI during the initial visit. The poor overall sensitivi-
ty of cTnT in predicting other adverse cardiac events is
substantially lower than that documented by other stud-
ies. Nonetheless, these findings remind us that no serum
cardiac marker is a valid substitute for clinical judgment.
While positive cTnT (or troponin-I) values are highly
predictive of adverse cardiac outcomes, negative values
at even four hours or longer after symptom onset appear
to have limited prognostic value and must be interpreted
in light of other clinical information.   ❖

Special Feature
Diagnostic Imaging 
for Appendicitis
By Theodore C. Chan, MD, FACEP

With more than 250,000 cases annually in the
United States, appendicitis remains the most com-

mon abdominal surgical emergency confronting physi-
cians. The disease carries a lifetime risk of 7% and occurs
throughout all age groups in both genders, although it
occurs more commonly in young men.1 Despite its preva-
lence, the diagnostic evaluation for appendicitis remains
challenging. Clinical presentation can vary. Often, the clas-
sic findings of periumbilical pain migrating to the right
lower quadrant (RLQ) associated with fever, anorexia,
nausea, and vomiting are not present. Atypical presenta-
tions are common, particularly in young children and
elderly patients. As a result, diagnosis is often delayed,
leading to complications such as perforation, as well as
significant morbidity and mortality.2

Historically, laboratory and other studies have had lim-
ited utility. Although commonly obtained, both the white
blood cell (WBC) count and plain abdominal radiology
have limited use in either diagnosing or excluding appen-
dicitis. As a result, hospitalization and high negative
appendectomy rates (as high as 50%) in order to prevent
delayed diagnosis and complications have traditionally
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been acceptable, leading to significant costs and use of
health care resources.3 In the last 15 years, however,
advances in diagnostic imaging, particularly for ultra-
sonography and computed tomography, have significantly
changed the approach to diagnosing appendicitis. 

Plain Abdominal Radiography. Plain abdominal
radiography remains the first and most common diagnos-
tic imaging test obtained in patients with suspected
appendicitis. Findings consistent with the disease include
an appendolith, RLQ soft tissue mass, distal small bowel
obstruction, focal RLQ ileus (sentinel loop), appendiceal
luminal air or double lucency sign (extraluminal air bub-
bles), indistinct right psoas margin with obliteration of
adjacent properitoneal fat, and pneumoperitoneum in the
case of perforation. Of these, only the appendolith is spe-
cific for appendicitis, yet only 10%-15% of patients with
appendicitis will have this finding on radiograph. Other
findings are neither sensitive nor specific and often can
be misleading. Moreover, a normal plain radiograph does
not exclude the diagnosis. Overall, plain abdominal radi-
ography is of limited utility.4

Barium Enema. Barium enema studies have been
reported to have high accuracy (as high as 91.5%) in the
setting of appendicitis. Findings consistent with the
diagnosis include nonvisualization of the appendiceal
lumen and an apical cecal extrinsic mass impression.
However, to exclude appendicitis, barium must fill the
entire appendiceal lumen up to its bulbous tip. Partial
filling, such as with distal appendicitis, may be mistaken
for complete filling. Moreover, up to 30% of normal
appendices will not fill with barium. In many cases, the
lumen cannot be visualized, resulting in an indetermi-
nate study. The general consensus remains that overall,
barium studies have low sensitivity, low specificity, and
limited utility in this setting.1

Nuclear Medicine Scan. Radioisotope-labeled WBC
scans have long been touted as potentially important diag-
nostic adjuncts for appendicitis, with a few select centers
reporting impressive sensitivities (as high as 98%).5 How-
ever, as the key finding for appendicitis is increased RLQ
isotope uptake, these scans remain highly nonspecific, and
overall accuracy can be quite low. Moreover, scanning
takes a minimum of 2-3 hours, and may require repeat
scanning at 24 hours. Such delay can lead to significant
complications. While newer labels and scanning tech-
niques continue to be developed, the overall utility of
these scans remains questionable for most institutions.

Magnetic Resonance (MR). While commonly used
for nervous and musculoskeletal system imaging, MR of
the abdomen has been limited. In fact, MR has poor abil-
ity to image the normal appendix. However, with
gadolinium enhancement, MR has been reported to have

high sensitivity (up to 97%) and accuracy (up to 95%)
for appendicitis.6 In such enhanced studies, the inflamed
appendix appears as a blind-ending, fluid-filled tubular
structure with a thickened wall. The emergent use of
MR, however, remains limited by its high cost, lack of
easy availability, and long scanning delays. Moreover,
MR is contraindicated for many individuals, further
restricting its use on a widespread basis.

Ultrasonography (US). While long used for gyneco-
logic imaging, US use for appendicitis has markedly
increased in the last 15 years. Because of its easy availabil-
ity, low cost, and lack of ionizing radiation, ultrasound
appears to have a number of advantages. The key tech-
nique of “graded compression” was first described in 1986,
in which the probe is used to gradually compress the RLQ
until the appendix is visualized anterior to the iliac vessels
and psoas muscle. The normal appendix is compressible
like other bowel, nontender, and less than 6-7 mm in diam-
eter. The inflamed appendix is noncompressible, fluid-
filled, tender, and usually greater than 7 mm in diameter. A
hyperechoic appendolith with acoustic shadowing is very
specific for the disease. Other findings include periappen-
diceal inflammatory mass, RLQ fluid collection, and
regional adenopathy. The use of Doppler to visualize
increased flow in the appendix wall and periappendiceal
region has recently been described.7 Unfortunately, RLQ
inflammation and adenopathy are nonspecific and may be
seen in other diseases, such as diverticulitis. In such
instances, visualization of a normal appendix on ultra-
sound can be extremely helpful. Yet, in up to 50% of non-
appendicitis cases, the organ cannot be visualized. Other
pitfalls include the fact that ultrasound is operator-depen-
dent and can be more difficult in patients who are obese,
have variant RLQ anatomy, or are already perforated.
Reports have varied regarding the sensitivity (ranging from
68% to 96%), specificity (73% to 100%), and overall accu-
racy (71% to 95%) of ultrasound. Greater success has been
reported in Europe, where ultrasound is performed by
physicians.8,9 Reports from the United States are less con-
clusive. Wade reported that nearly one-quarter of patients
with normal ultrasound findings ultimately had appendici-
tis.10 Other reports suggest a decreased diagnostic accuracy
with ultrasound.11 Even in children, where US is more
commonly used for appendicitis, reported sensitivities
have varied from as low as 44% to as high as 92%.12,13

Additionally, some have questioned whether ultra-
sound has a beneficial effect on patient outcome. In a
review of 231 pediatric cases, Roosevelt reported the use
of ultrasound did not result in earlier diagnosis, did not
reduce overall perforation and complication rates, and
delayed surgery in those with the disease.14 In a meta-
analysis involving more than 3000 cases, Orr reported an
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overall sensitivity of 85% and specificity of 92% with
ultrasound. Interestingly, Orr found ultrasound to be the
least helpful in cases in which the pre-test probability
and clinical suspicion for appendicitis were either high
or low. The investigators suggest that ultrasound only be
utilized in cases in which clinical suspicion for the dis-
ease is intermediate.15 Overall, the role of ultrasound for
appendicitis continues to be debated. Its use will contin-
ue to be focused on children (given concerns regarding
radiation exposure) and women of childbearing age (in
whom gynecologic disorders must be considered).

Computed Tomography (CT). In large measure, CT
remains the imaging modality of choice for the abdomen.
Early studies on the use of conventional abdominal CT
with oral and intravenous (IV) contrast suggested an
excellent sensitivity (96%-98%) and high accuracy 93%-
94%) for appendicitis. Moreover, CT had higher rates of
visualizing the normal appendix when it was present and
enabling determination of an alternative diagnosis for
non-appendicitis cases.3 On CT, the normal appendix
appears as a tubular structure with a collapsed or patent
lumen (filled with air or contrast), having a maximum
diameter of 7 mm. The specific finding of an appendolith
is seen in up to 46% of true appendicitis cases. Other find-
ings include an enlarged appendix that fails to completely
fill with oral contrast, wall thickening and enhancement,
extraluminal air, evidence of periappendiceal inflamma-
tion (fat stranding, mistiness, or haziness), RLQ inflam-
matory mass, cecal apical thickening, and evidence of
pneumoperitoneum from perforation.  

Conventional CT with oral and IV contrast, however,
has significant drawbacks. First, the study requires time 
for contrast administration and scanning. Second, many
patients cannot tolerate oral contrast. Third, IV contrast
itself presents significant risk for adverse events. In 
this respect, the advent of helical CT in which scanning

is performed continuously during a single inspired
breath represents a major advance. Helical CT has the
advantages of reduced scanning time, decreased image
noise and artifact from respiration, and reduced need for
contrast.16 Recent reports suggest that helical abdominal
CT without any contrast has excellent sensitivity (as
high as 96%), specificity (99%), and accuracy (97%) for
the disease.17 In addition, Rao has reported that a
focused lower abdominal helical CT with only
rectal/colon contrast has sensitivity and specificity for
appendicitis equal to those of conventional abdominal
CT with IV/oral contrast. This appendiceal CT results in
one-third the radiation and significantly shorter scanning
times. Rao reported that CT use changed the manage-
ment of 59% of patients with suspected appendicitis,
avoiding unnecessary surgeries and hospitalizations, and
resulting in significant cost savings.18 Because of the
success of CT, many centers have developed algorithms
for scanning patients suspected of appendicitis. Our par-
ticular institution calls for an initial abdominal helical
CT scan without contrast in those with intermediate
clinical suspicion. If evidence of appendicitis is seen or
the normal appendix is visualized, the scan is complete.
For indeterminate scans, contrast is administered.

While CT use for appendicitis is increasing, there are
potential pitfalls, including failure to achieve optimal
cecal opacification and discrimination, particularly in
thin patients who have little intraperitoneal fat to help
visualize the appendix. The focused scan also may miss
upper abdominal processes that could provide alterna-
tive diagnoses for the patient’s presentation.

Choice of Imaging Modality. The decision to obtain
an imaging study for suspected appendicitis will still
depend on clinical impression. Likely, patients in whom
there is very high clinical suspicion should not have an
expensive imaging study performed as it is unlikely to
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Emergency Medicine Alert 15

change their care. Similarly, patients in whom there is
very low clinical suspicion will also obtain little benefit
from imaging. The choice of modality will likely depend
on a number of factors, not the least of which include
institutional radiology resources, availability, and exper-
tise. Recent work suggests helical CT scan, with limited
or no contrast, will increasingly become the imaging
modality of choice for most patients.   ❖
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CME questions
8. Which of the following is a true statement regarding traumatic

aortic injury?
a. Suspicion should only arise if the mediastinum is widened on

chest x-ray.
b. 80% of patients with traumatic aortic injury have blood pres-

sure discrepancies in the upper extremities.
c. Helical CT scan of the chest is a good screening test if read by

experienced radiologists.
d. Helical CT scan is necessary only if the transesophageal

echocardiogram is negative.

9. Which of the following medications has a clear, literature-
supported role in the treatment of cocaine-induced anginal
chest pain?
a. Aspirin
b. Acetaminophen
c. Metoprolol
d. Metoclopramide

10. All of the following are true about the natural history of nau-
sea and vomiting during pregnancy except: 
a. Nausea occurs in approximately 74% of pregnant patients.
b. Nausea resolves in 90% of women by 14 weeks gestation.
c. For 80% of women affected by nausea and vomiting, the

symptoms last all day.
d. The occurrence of nausea and vomiting does not predict the

sex or birth weight of the child.

11. Which of the following modified scan techniques has been
shown to have sensitivity, specificity, and accuracy for appen-
dicitis equal to those of conventional abdominal CT with oral
and IV contrast?
a. Conventional CT scan with oral contrast only
b. Focused upper abdominal helical CT scan
c. Ultrasound of the abdomen using color doppler
d. Non-contrast abdominal helical CT scan

12. Traditionally, the most common imaging study obtained in
patients with suspected appendicitis is:
a. plain abdominal radiography.
b. ultrasound of the lower abdomen.
c. focused appendiceal CT scan.
d. barium enema.



Clinical Scenario: The ECG shown in the Figure
was obtained from a 60-year-old woman. Is it likely
that the leads were reversed?

Interpretation: The rhythm appears to be sinus at
a rate of about 75 beats/minute. The most remark-
able finding on this tracing is the negative P wave
and almost complete negativity of the QRS complex
in lead I that occurs in association with a predomi-
nantly positive QRS complex in lead aVR. Normal-
ly, the P wave and QRS complex are both upright 
in lead I and negative in right-sided lead aVR,
reflecting the predominant direction of ventricular
activation toward the left side of the chest. By far,

the most common cause of the findings shown in
leads I and aVR of this tracing is lead reversal,
specifically mixing up the left and right arm elec-
trodes. That said, this is not the cause of these find-
ings in this tracing. Note the complete lack of R
wave progression in the precordial leads of this
ECG. Regardless of limb lead misplacement, if the
heart were contained within the left side of the tho-
rax, one would expect normal R wave progression
with increasing QRS amplitude in the lateral precor-
dial leads. The reason for reverse R wave progres-
sion and QRS negativity in lead I of this ECG is that
the patient has dextrocardia.   ❖
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ECG Review
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Figure. ECG obtained from a patient with chest pain. Is there lead reversal?
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