
ST Elevation: 
More than Meets the Eye
A B S T R A C T  &  C O M M E N T A R Y

Source: Brady WJ, et al. Cause of ST segment abnormality in ED 
chest pain patients. Am J Emerg Med 2001;19:25-28.

PATIENTS WITH ACUTE CHEST PAIN AND ST ELEVATION (STE) ON ECG

generate intense clinical apprehension and decision pressure in
any emergency department (ED). In the presence of acute myocar-
dial infarction (AMI), rapid reperfusion is critical and requires speed
and competence on the part of the ED physician. However, earlier
studies have acknowledged that STE may arise from a number of
causes unrelated to life-threatening coronary syndromes, in which
immediate reperfusion attempts are inappropriate and potentially
hazardous.

To assess the relative frequencies of AMI vs. non-AMI events
associated with STE, Brady and colleagues at the University of Vir-
ginia studied 902 patients presenting to an ED-based chest pain cen-
ter over a three-month span in 1996. Of these, 202 (22%) had atrau-
matic chest pain and STE as defined by: 1) elevation in two anatomi-
cally contiguous leads, and 2) greater than 1 mm elevation in limb
leads or greater than 2 mm in precordial leads. Average age was 62
years, with a range from 26 to 101 years. Fifty-four percent were
female. ECGs initially were interpreted by the treating ED physician
and later were reviewed by a cardiologist who was blind to final clin-
ical diagnoses.

In this cohort, 31 of 202 patients (15%) were proven to have AMIs
that were responsible for STE, whereas STE in 171 patients (85%)
was attributed to non-AMI etiologies. The nine non-AMI conditions
and frequencies included: left ventricular hypertrophy, 25%; left
bundle-branch block, 15%; early repolarization, 12%; right bundle-
branch block, 5%; intraventricular conduction delay, 5%; ventricular
aneurysm, 3%; pericarditis, 1%; paced rhythm, 1%; and undefined
cause, 17%. Agreement in ECG interpretation between initial ED
physician interpretation and subsequent cardiologist review was 94%
for AMI and 90-100% for six of nine non-AMI diagnoses.

INSIDE
Fomepizole 

for methanol

poisoning

page 90

Enoxaparin 

vs. heparin 

for thrombo-

embolic disease

page 91

Special Feature:

Atypical 

shoulder 

dislocations:

Posterior and

inferior 

glenohumeral

dislocations

page 92

EDITOR
Richard A. Harrigan, MD, FAAEM
Associate Professor of Medicine,
Temple University School of 
Medicine, Associate Research
Director, Division of Emergency
Medicine, Temple University 
Hospital, Philadelphia, PA

EDITORIAL BOARD
Stephanie B. Abbuhl, MD, FACEP
Medical Director, Department of
Emergency Medicine, The Hospital
of the University of Pennsylvania;
Associate Professor of Emergency
Medicine, University of Pennsylvania
School of Medicine, Philadelphia, PA

William J. Brady, MD
Associate Professor of Emergency
Medicine and Internal Medicine,
Residency Director, 
Emergency Medicine
University of Virginia, Charlottesville

Theodore C. Chan, MD, FACEP
Associate Clinical Professor of 
Medicine, Emergency Medicine,
University of California, San Diego

Michael Felz, MD
Associate Professor
Department of Family Medicine
Medical College of Georgia
Augusta, GA

Michael A. Gibbs, MD, FACEP
Residency Program Director, 
Medical Director, Medcenter Air,
Department of Emergency Medicine,
Carolinas Medical Center, 
Charlotte, NC

Ken Grauer, MD
Professor and Assistant Director,
Family Practice Residency Program,
University of Florida, ACLS Affiliate
Faculty for Florida, Gainesville, FL

Richard J. Hamilton, MD, FAAEM,
ABMT
Associate Professor of Emergency
Medicine, Program Director, 
Emergency Medicine, MCP
Hahnemann University, 
Philadelphia, PA

David J. Karras, MD, FAAEM,
FACEP
Associate Professor of Medicine,
Temple University School of 
Medicine, Director of Emergency
Medicine Research, Temple 
University Hospital, Philadelphia, PA

Jacob W. Ufberg, MD
Assistant Professor of Medicine,
Division of Emergency Medicine,
Temple University School of 
Medicine, Philadelphia, PA

Special Clinical Projects and
Medical Education Resources:
Gideon Bosker, MD, FACEP
Assistant Clinical Professor, 
Section of Emergency Services,
Yale University School of Medicine,
Associate Clinical Professor, 
Oregon Health Sciences University,
Portland, OR

Volume 7     •     Number 12     •     May 2001     •     Pages 89-96

American Health Consultants Home Page—http://www.ahcpub.com CME for Physicians—http://www.cmeweb.com

CME Test and Trauma Reports

included in this issue



■ COMMENTARY BY MICHAEL FELZ, MD
The authors conclude that non-AMI etiologies of STE

are far more common than AMI in patients with acute
chest pain. Left ventricular hypertrophy was a more like-
ly explanation by nearly two-fold (25% vs 15%), and a
finding of left bundle-branch block was equal in fre-
quency to AMI (15% for each in this series). Seven other
entities, all relatively benign, accounted for an aggregate
of 44% of STE diagnoses. Although the finding of STE
on ECG in a patient with acute chest discomfort is justi-
fiably worrisome, this study predicts a final diagnosis of
a reassuring, non-life threatening condition by a ratio of
nearly 6:1 compared to AMI. These data are meaningful
not only to ED physicians, but also to primary care prac-
titioners who work in busy offices where patients present
with chest pain of possible cardiac origin. Three state-
ments by the authors are authoritative and worth repeat-
ing: 1) “the presence of STE is demanding and must be
explained;” 2) “precise interpretation of ECGs is a
mandatory skill for ED physicians;” and 3) “STE is a
primary criterion for thrombolysis or angioplasty but
also is an insensitive marker of AMI.” I believe this
study illuminates, in rank-order fashion, the differential

diagnosis of STE in ED (or office) patients with chest
pain, and could be profitable reading for clinicians inter-
preting ECGs in urgent care settings. Although we can-
not afford to miss the AMI that is evident on ECG, we
must not overreact to STE. One might aptly surmise that
there is more to the differential diagnosis of STE than
meets the eye (for AMI). ❖

Fomepizole for Methanol 
Poisoning
A B S T R A C T  &  C O M M E N T A R Y

Source: Brent J, et al. Fomepizole for the treatment of
methanol poisoning. N Engl J Med 2001;344:424-429.

METHANOL POISONING MAY RESULT IN METABOLIC

acidosis, blindness, and death. Fomepizole is a
potent inhibitor of alcohol dehydrogenase. The investi-
gators provide data on 11 consecutive patients who pre-
sented with methanol poisoning and were treated with
fomepizole. Measured outcomes included the preserva-
tion of visual acuity, the resolution of metabolic acido-
sis, the inhibition of formic acid production, the achieve-
ment of therapeutic plasma concentrations of fomepi-
zole with the dosing regimen, residual illness or disabili-
ty, and death. 

Patients were eligible for inclusion in the study if they
had a serum methanol concentration of greater than 20
mg/dL or if there was a history or a strong suspicion of
methanol ingestion. In addition, patients had to present
with at least two of the following three findings: an arte-
rial pH of less than 7.3, a serum bicarbonate concentra-
tion of less than 20 mmol/L, or a serum osmolality gap
(determined by the freezing-point depression method) of
greater than 10 mOsm/kg H2O.

Patients were treated with fomepizole until the serum
methanol concentration was less than 20 mg/dL. Patients
underwent hemodialysis after the administration of the
loading dose of fomepizole for any of the following rea-
sons: an initial arterial pH of less than 7.1; a decrease in
either the arterial pH of more than 0.05 units or a serum
bicarbonate concentration of greater than 5 mmol/L,
despite bicarbonate supplementation; an arterial pH that
could not be maintained at 7.3 or higher; a serum
methanol concentration of greater than 50 mg/dL (15.6
mmol/L); any of a predetermined set of visual symptoms
and signs; or a serum methanol concentration that
declined at a rate of less than 10 mg/dL (3.1 mmol/L)
per 24 hours.
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Plasma formic acid concentrations were detectable in
eight patients and correlated with the initial arterial pH
values. In response to fomepizole, plasma formic acid
concentrations fell and metabolic abnormalities resolved
in all patients. 

Of the 11 patients enrolled in the study, 9 survived.
Seven patients initially had visual abnormalities, but at
the end of the trial no surviving patient had any
detectable visual deficits related to methanol poisoning.
Fomepizole had few adverse effects. The two patients
who died had anoxic brain injury that was present at the
time of enrollment. During treatment, methanol had an
elimination half-life of 54 hours.

■ COMMENTARY BY RICHARD J. HAMILTON, MD,
FAAEM, ABMT
This paper serves as a useful guide to the biochem-

istry of methanol poisoning, as well as to the use of
fomepizole. Acidosis and poor outcome do correspond
to formic acid levels—especially at levels greater than
20 mmol/L. Fomepizole is well-tolerated, reverses aci-
dosis, and appears to prevent the development of perma-
nent ocular injury. 

However, fomepizole for methanol poisoning and
fomepizole for ethylene glycol poisoning have one
important difference—unmetabolized ethylene glycol is
cleared by the kidneys and methanol must be exhaled
from the lungs. A number of case reports show that eth-
ylene glycol levels will fall fairly rapidly when fome-
pizole is instituted. Patients without acidosis, with nor-
mal renal function, and ethylene glycol levels of 25-
50 mg/dL (sufficient to produce acidosis and injury
without treatment) will improve with sufficient speed
when fomepizole is used without hemodialysis. This 
is because the elimination half-life of ethylene glycol 
is 16-19 hours when fomepizole is used without
hemodialysis.1,2

Note that in this study the elimination half-life for
methanol, when fomepizole was used without hemodial-
ysis, was 54 hours. In contrast to ethylene glycol, a
methanol level between 25 and 50 mg/dL (sufficient to
produce acidosis and injury without treatment) will
require as much as three days of fomepizole therapy
without hemodialysis. Clearly then, all patients with ele-
vated methanol levels will need hemodialysis unless lev-
els are trivially elevated and hemodialysis would compli-
cate management (e.g., a child with a methanol level of
30 mg/dL without acidosis). 

Fomepizole is an excellent antidote and certainly sim-
plifies the approach to toxic alcohol ingestion. This
study helps define its clinical application. ❖

References
1. Sivilotti ML, et al. Toxicokinetics of ethylene glycol

during fomepizole therapy: Implications for manage-
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Enoxaparin vs. Heparin 
for Thromboembolic Disease
A B S T R A C T  &  C O M M E N T A R Y

Source: Merli G, et al. Subcutaneous enoxaparin once or
twice daily compared with intravenous unfractionated
heparin for treatment of venous thromboembolic disease. 
Ann Intern Med 2001;134:191-202.  

THE PURPOSE OF THIS INTERNATIONAL, MULTICENTER,
randomized, controlled trial was to determine

whether subcutaneous enoxaparin administered once or
twice daily is as effective as continuously infused
unfractionated heparin in acute, symptomatic venous
thromboembolic disease. A total of 900 patients with
symptomatic, lower extremity deep venous thrombosis
(DVT), including 287 (32%) with confirmed pulmonary
embolism (PE), were randomly assigned to one of the
three treatment groups. Patients assigned to enoxaparin
received a weight-adjusted subcutaneous dose: either 1.0
mg/kg of body weight twice daily or 1.5 mg/kg once
daily.  Patients assigned to the non-blinded unfractionat-
ed heparin group received a bolus and infusion based on
approved institution-specific nomograms. Both enoxa-
parin and heparin treatments were continued for at least
five days, and warfarin was started within 72 hours and
continued for at least three months. The primary clinical
end points were recurrent DVT or PE within three
months of randomization. Patients with symptoms of
recurrent DVT underwent confirmatory testing with
venography, ultrasonography, or both. Patients with sus-
pected PE underwent lung perfusion scanning, pul-
monary angiography, or both. 

Equivalent efficacy was seen among all three groups.
Venous thromboembolism occurred in 4.1% of the
heparin group, 4.4% of the once daily enoxaparin group,
and 2.9% of the twice daily enoxaparin group. Com-
pared with unfractionated heparin, the treatment differ-
ence was 0.2% (95% CI, -3.04% to 3.49%) for once
daily enoxaparin and -1.2% (95% CI, -4.2% to 1.7%) for
twice daily enoxaparin. The three treatment groups 
did not differ significantly in safety profile, including all
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hemorrhagic complications, transfusion requirements,
deaths, or thrombocytopenia. 

■ COMMENTARY BY STEPHANIE B. ABBUHL, MD,
FACEP
The low-molecular-weight heparins (LMWHs) have

revolutionized the treatment of venous thromboem-
bolism by simplifying dosing and administration.
Despite their high cost, the savings to a health care sys-
tem for outpatient treatment of DVT can be substantial.1

This unblinded study, which was sponsored by Aventis
Pharmaceuticals, concluded that subcutaneous enoxa-
parin once or twice daily is as effective and safe as dose-
adjusted, continuously infused unfractionated heparin
for the prevention of recurrent symptomatic venous
thromboembolic disease. The power of the study was 0.9
to detect a 10% difference between enoxaparin and
heparin. These results add to the mounting evidence
favoring LMWHs (and specifically, enoxaparin) for the
treatment of thromboembolic disease. 

It should be noted that since various LMWHs differ in
their pharmacokinetic profiles, study results that apply to
one cannot be generalized to another. Enoxaparin was
used in this trial and, along with tinzaparin, is one of two
FDA-approved LMWHs for the treatment of DVT with
or without PE. It is reassuring to see more evidence of
the efficacy and safety of enoxaparin for the treatment of
patients who have not only DVT, but PE as well. At
baseline, 32% of the patients in this study had PE; 95%
had DVT. Additional data supporting the equivalent effi-
cacy for the once daily enoxaparin dose also are useful
because this regimen can further simplify drug adminis-
tration and encourage potential outpatient treatment.

Despite the optimism generated by a study like this, it
is important to remember that the LMWHs are not per-
fect. It is still uncertain if a weight-adjusted dosing regi-
men without laboratory monitoring should be used in
patients who are obese, are pregnant, or have renal insuf-
ficiency; in our institution, these patients have anti-factor
Xa levels checked. Another concern is whether prota-
mine is an effective antidote for LMWHs. Reversal of
anticoagulation with an LMWH is limited to molecules
larger than 400 Da, and many LMWH chains are smaller
than this. Finally, the LMWHs still are associated with a
risk of thrombocytopenia (although lower than that asso-
ciated with heparin), and should not be given to patients
with a history of heparin-induced thrombocytopenia. ❖

References
1. O’Brien B, et al. Economic evaluation of outpatient

treatment with low-molecular-weight heparin for prox-
imal vein thrombosis. Arch Intern Med 1999;159:
2298-2304.

Special Feature 
Atypical Shoulder 
Dislocations: Posterior 
and Inferior Glenohumeral
Dislocations
By William J. Brady, MD

THE VAST MAJORITY OF ACUTE SHOULDER DISLOCATIONS

are anterior (85-90%); they usually are diagnosed
correctly and managed in the emergency department
(ED). Acute traumatic posterior dislocation of the shoul-
der, despite its infrequent occurrence (2-5% of all shoul-
der dislocations), is the most commonly missed joint
dislocation in the body. In fact, more than 50% of poste-
rior dislocations are diagnosed incorrectly and/or poorly
managed during the initial encounter—often by the
emergency physician.1,2 Reflecting the magnitude of this
initial mismanagement, the orthopedic literature is
replete with discussions of the treatment of chronic,
unreduced posterior dislocations. The diagnosis often is
missed simply because the examining physician does
not have a sufficient index of suspicion to look for the
classic and frequently present physical findings. These
injuries should be suspected in all patients with shoulder
injuries and all patients who have suffered a seizure or
electric shock.3

Posterior Shoulder Dislocation
Certain mechanisms of injury are highly suggestive of

posterior glenohumeral dislocation; they generally occur
with the arm flexed forward and slightly internally rotat-
ed. The dislocation can occur when an axial load is
applied while the arm is in this position. Striking a heavy
punching bag or impacting the dashboard with the arm
extended to the front are examples of mechanisms linked
to this type of dislocation. Posterior dislocation more
commonly is the result of indirect forces producing a
combination of internal rotation, adduction, and flexion.
It most commonly is associated with seizures, alcohol
withdrawal, or electrical shock. In these patients, the
diagnosis should be entertained and actively ruled out
even if the shoulder is not a presenting complaint.

Certain classic physical findings of posterior disloca-
tion may be found on physical examination. The patient
will be in tremendous pain; these injuries tend to be
more painful than anterior dislocations. The patient usu-
ally presents with the arm held tightly across the front of
the trunk. The arm is fixed in a position of adduction and
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internal rotation. External rotation, active or passive, is
blocked. Abduction is severely limited. The posterior
aspect of the shoulder is rounded and more pronounced
than the normal shoulder. The anterior aspect of the
shoulder is flattened and the coracoid process is promi-
nent compared to the uninjured side. These contour
changes in the shoulder can be best viewed with the
patient sitting on a low stool, with his/her back to the
examiner and the gown draped beneath the shoulders in
the axillae. This allows simultaneous visualization of the
front and back of the shoulders bilaterally for compari-
son. A more subtle finding, which always is present, is
the lack of wrist supination on the affected side when the
arms are forward flexed. 

Radiography. Appropriate radiographs are obtained
to confirm the diagnosis and to note associated fractures;
the initial diagnosis should be made based on physical
examination of the patient. A routine anteroposterior
(AP) shoulder film usually is sufficient to diagnose the
various types of anterior dislocations. However, it is not
adequate to diagnose posterior glenohumeral disloca-
tion. This type of dislocation may look deceptively nor-
mal on the AP radiograph. (See figures 1A [normal] and
1B [dislocation].) The point should be made that no AP
film made in the plane of the chest is diagnostic of poste-
rior dislocation, although such films may be suggestive
as is seen in Figure 1B. With that caveat in mind, howev-
er, certain radiographic signs seen on the routine AP
view may suggest the diagnosis: 

Absence of the normal elliptical
shadow. On the routine AP view,
there usually is an overlap shadow,
created by the head of the humerus
superimposed on the glenoid fossa.
The shadow is a smooth bordered
ellipse (see figure 1A). In posterior
dislocations, the articular surface of
the humeral head is posterior to the
glenoid and the elliptical overlap
shadow is distorted (see figure 1B). 

Vacant glenoid sign. In the normal
shoulder, the humeral head occupies
the majority of the glenoid cavity. In
posterior dislocations, the head rests
behind the glenoid; thus, the glenoid
fossa appears to be partially vacant.
This finding also has been referred to
as the “positive rim” sign. If the
space between the anterior rim and
the humeral head is greater than 6
mm, a posterior dislocation is likely
(see figure 1B). 

The “trough” line. If a “trough” line is noted on the
AP radiograph, it is the result of the impaction fracture
of the humeral head caused by the posterior rim of the
glenoid; it is analogous to the Hill-Sachs impaction frac-
ture seen in anterior dislocations. Radiographically, two
parallel lines of cortical bone are visible on the medial
cortex of the humeral head (see figure 1C). One line rep-
resents the medial cortex of the humeral head; the other
line represents the margin of an impaction fracture. 

“Hollowed out” or “cystic” humeral head. In poste-
rior dislocation, the arm is locked in internal rotation.
The x-ray beam, therefore, passes through both the
greater and lesser tuberosities, creating the image of a
hollow or cystic humeral head (see Figure 1D).1,2,4 The
scapular lateral (Y view) radiograph is perhaps the most
clinically useful and patient-friendly of the shoulder
films used to diagnose posterior dislocation—yet it is
used infrequently. The axillary view is the most com-
monly ordered lateral view and is the easiest to interpret.

Management. The use of intravenous sedation and
muscle relaxants, which almost always are successful
when used for the reduction of anterior dislocations,
may be insufficient for posterior dislocations. These
patients may require general anesthesia if initial attempts
at reduction are unsuccessful. The patient should be
placed in the supine position and traction should be
applied to the adducted arm in the line of deformity.
While applying traction, the humeral head should be lift-
ed gently back into the glenoid fossa. The arm should
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not be forced into external rotation. If the head is locked
on the glenoid rim, forced rotation will fracture the head
or shaft of the humerus. If the prereduction radiographs
reveal the head to be locked on the glenoid rim, distal
traction should be combined with lateral traction on the
upper arm. This combined traction approach can be
achieved using a folded towel to apply the lateral contri-
bution. The type of postreduction immobilization is
dependent on the stability of the shoulder after reduc-
tion. If the shoulder is stable, a sling and swathe or stan-
dard immobilizer is adequate. However, if the shoulder
tends to sublux in the sling and swathe, a shoulder spica
cast should be applied with the shoulder in external 
rotation. 

Associated Injuries. Fractures of the glenoid rim,
humeral head, tuberosities, and upper humeral shaft
commonly are associated with posterior shoulder dislo-
cation. The incidence of coexistent fractures is approxi-
mately 50%.5 These fractures actually contribute to the
frequency of misdiagnosis, as they lead physicians to
believe they have identified a source of the pain and
motion loss. Posterior dislocation should be considered
in all proximal humerus or glenoid fractures; a lateral
film must be obtained. Neurologic injuries are far more
common with anterior dislocation, yet they still must be
ruled out with posterior dislocation. Generally, these are
injuries of neuropraxia that recover spontaneously. For-
tunately, vascular injuries also are rare in posterior
glenohumeral dislocations but must be considered. This
consideration is particularly true in the elderly patient
who has atherosclerotic vascular disease with loss of
vessel elasticity. Often, the only physical finding in these
cases is asymmetry of upper extremity pulses.

Inferior Shoulder Dislocation (Luxatio Erecta)
Inferior shoulder dislocation, also known as luxatio

erecta, is a rare form of shoulder dislocation.6 The inci-
dence of luxatio erecta is reported to be 0.5% of all
shoulder dislocations. Luxatio erecta can occur at any
age. The injury most often is unilateral, although simul-
taneous bilateral luxatio erecta has been reported. The
mechanism of injury involves hyperabduction of the arm
at the shoulder with extension at the elbow. The forearm
is pronated. Direct or violent force is applied to the
shoulder from a superior direction, causing inferior
movement of the humeral head relative to the glenoid
fossa. The inferior portion of the glenohumeral capsule
then is disrupted (see figure 2A), and glenohumeral dis-
location occurs. Alternatively, leverage of the humeral
head across the acromion by a hyperabduction force also
can result in inferior dislocation of the humeral head. 

The presentation of inferior dislocation of the shoul-
der is unique. The patient usually is in distress, with the
involved arm hyperabducted at the shoulder and flexed
at the elbow. The forearm frequently rests behind the
head. Patient or physician attempts at adduction are
extremely painful. The glenoid fossa is empty and the
humeral head is palpitated in the axilla adjacent to the
lateral chest wall. Skin creases are noted on the superior
aspect of the shoulder, indicating the acute angle formed
by the acromion and humerus. Neurovascular compro-
mise may be found. 

Radiography. Radiographic examination in cases of
suspected luxatio erecta includes the following views:
AP views in both internal and external rotation and later-
al views, including the “Y” or axillary approaches. The
AP view often will demonstrate an inferior displacement

of the humeral head relative to the
glenoid fossa (see figure 2B); fur-
thermore, the arm is hyperabducted
at the shoulder. The lateral views,
particularly the axillary view, closely
define the relationship of the humer-
al head and glenoid fossa and conse-
quently are of significant use in the
difficult case.

Management. Treatment in the
ED most frequently involves closed
reduction, with adequate muscle
relaxation and anesthesia. In-line
traction is applied to the fully
abducted arm while firm, cephalad
pressure is maintained on the humer-
al head.7 Counter-traction is used
with a rolled sheet placed superior to
the shoulder. When the humeral head
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Inferior Shoulder Dislocation (Luxatio Erecta)
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is reduced into the glenoid fossa, the arm is adducted
toward the body and the forearm supinated. Post-reduc-
tion, the shoulder is immobilized in the typical fashion
(either a sling and swathe or shoulder immobilization)
and an outpatient orthopedic referral is made. 

Associated Injuries. A variety of injuries related to
inferior dislocation of the shoulder have been described:
disruptions of various shoulder muscles (supraspinatus,
infraspinatus, subscapularis, and pectoralis major); frac-
tures of the clavicle, coracoid, acromion, inferior gle-
noid, and greater tuberosity of the humerus; and neu-
rovascular compromise involving the brachial plexus
and the axillary artery. Concomitant fracture or rotator
cuff injury is reported in 80% of cases. Additionally,
60% of these patients manifest neurologic injury on pre-
sentation, most commonly to the axillary nerve. The
neurologic deficits usually resolve rapidly. A small per-
centage of cases are complicated by vascular injury.
Fracture of the greater tuberosity of the humerus report-
edly spares injury to the rotator cuff.8 The prognosis 
for normal shoulder function in complicated cases usual-
ly is favorable. Recurrent inferior dislocation of the
shoulder is very unusual. Particularly, violent forces 
have resulted in open fractures complicating the inferior
dislocation. ❖

References
1. Paton DF. Posterior dislocation of the shoulder. A diag-

nostic pitfall for physicians. Practitioner 1979;223:
111-112. 

2. Bloom MH, et al. Diagnosis of posterior dislocation of
the shoulder with use of Velpeau axillary and angle-up
roentgenographic views. J Bone Joint Surg Am 1967;
49:943-949. 

3. Ahlgren O, et al. Posterior dislocation of the shoulder
associated with general seizures. Acta Orthop Scand
1981;52:694. 

4. Cisternino SJ, et al. The trough line: A radiographic
sign of posterior shoulder dislocation. AJR Am J
Roentgenol 1978;130:951-954.

5. Messner DG. Posterior dislocation of the shoulder:
With or without associated fracture. J Bone Joint Surg
1966;48A:1220.

6. Brady WJ, et al. Bilateral inferior glenohumeral dislo-
cation: Luxatio erecta, an unusual presentation of a
rare disorder. J Emerg Med 1995;13:37-42.

7. Murrard J. Un cas de luxatio erecta de l’épaule, double
et symétrique. Revue D’Orthopédie 1920;7:423.

8. Neer CS, Rockwood CA. Fractures and dislocations 
of the shoulder. In: Rockwood CA, Green DP, eds. 
Fractures in Adults. Philadelphia: Lippincott; 1984:
819-860.

CME Questions
39. In the study by Brady and colleagues examining the ECG in

ED patients with chest pain, the most common cause of ST
segment elevation was:
a. acute myocardial infarction.
b. early repolarization.
c. left ventricular hypertrophy.
d. left bundle-branch block.

40. When considering fomepizole for the treatment of methanol
vs. ethylene glycol poisoning, an important differentiation
between methanol and ethylene glycol is:
a. renal clearance of ethylene glycol is faster than methanol.
b. renal clearance of methanol is faster than ethylene glycol.
c. unlike ethylene glycol, methanol is not metabolized by the

liver.
d. unlike methanol, ethylene glycol is not metabolized by the

liver.

41. All of the following are true about the study comparing 
enoxaparin to heparin in the treatment of venous thrombo-
embolic disease, except: 
a. Once daily enoxaparin, twice daily enoxaparin, and continu-

ously infused unfractionated heparin were all equivalent in the
treatment of DVT.

b. Patients with DVT and PE were excluded from the study.
c. The three treatment groups did not differ significantly in terms

of safety measures.
d. Enoxaparin was administered in a weight-adjusted subcuta-

neous dose. 
e. The primary clinical end points were recurrent DVT or PE

within three months of randomization.

42. Choose the correct statement regarding glenohumeral 
dislocations:
a. Inferior shoulder dislocations are the second most frequently

encountered form of glenohumeral dislocation.
b. Forceful muscular contractions rarely contribute to genesis of

posterior shoulder dislocations.
c. Inferior shoulder dislocations are diagnosed easily via physical

examination and radiographs.
d. Injury to an unrestrained front seat passenger with outstretched

arm after abrupt deceleration would most likely cause anterior
shoulder dislocation. 

43. Radiographically, the trough sign, cystic humeral head sign,
and vacant glenoid sign are suggestive of which of the follow-
ing shoulder dislocations?
a. Anterior
b. Posterior
c. Inferior
d. Superior

44. A patient presents after trauma with a hyperabducted shoul-
der with flexion at the elbow, and the crux of the elbow rests
just adjacent to the occipital region of the head. The patient
likely has:
a. luxatio erecta.
b. posterior shoulder dislocation.
c. superior shoulder dislocation.
d. anterior shoulder dislocation.



Clinical Scenario: The ECG shown in the Figure was
obtained from a 60-year-old woman with chest pain. The
QRS complex is predominantly negative in lead I and
positive in lead aVR. Is this another case of lead mis-
placement? Is there any additional information that can
be surmised from this tracing?

Interpretation: The ECG in the Figure is unusual
in several ways. The rhythm is regular at a rate of
about 80 beats/min, but the nature of atrial activity is
uncertain. That is, although an upright P wave is
clearly seen and obviously conducting (constant 
PR interval) in lead III, no definite P wave is seen in
lead II.

The most common form of lead misplacement results
from interchange of the left and right arm electrodes.

This technical mishap produces a picture of global neg-
ativity (of P wave, QRS complex, and T wave) in lead
I—and an upright complex in lead aVR. However, limb
lead misplacement should not affect QRS morphology
in the precordial leads, since chest lead placement is not
changed in any way. The Figure in this case shows a
precordial lead pattern consistent with reverse R wave
progression (small r wave in lead V1 that gets even
smaller as one approaches lead V6). This strongly sug-
gests that this patient has true dextrocardia, a finding
confirmed on physical examination and repeat ECG.
The unusual finding about this dextrocardia tracing is
that instead of global negativity in lead I, the T wave is
peaked and upright—a subtle finding suggesting
ischemia as the cause of her chest pain. ❖
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ECG Review
Lead Misplacement and Chest Pain?

Figure. ECG obtained from a 60-year-old woman with chest pain. Is there lead misplacement?
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