
Fondaparinux: An Alternative 
Treatment for Deep Vein 

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

Source: Buller HR, et al for the Matisse Investigators. Fondaparinux or
enoxaparin for the initial treatment of symptomatic deep venous thrombo-

sis. Ann Intern Med 2004;140:867-873.

Fondaparinux, a synthetic polysaccharide, represents a
new class of anti-thrombotic agents that specifically inhibit fac-

tor Xa of the clotting cascade and lack activity against thrombin.
Advantages of fondaparinux include its predictable and sustained
anticoagulant effect, complete bioavailability, and lack of binding to
plasma proteins. In addition, because it does not bind platelet pro-
teins and lacks cross-reactivity with heparin-induced antibodies,
immune thrombocytopenia is extremely unlikely.

While previous studies have demonstrated its effectiveness for
deep vein thrombosis (DVT) prophylaxis, no large study has
compared fondaparinux with the low-molecular weight heparins
(LMWH) for the initial treatment of patients with DVT. In this
multi-centered international study, the investigators compared fon-
daparinux with enoxaparin for the initial treatment of DVT. More
than 2,000 patients initially diagnosed with lower extremity DVT
were randomized to receive either fondaparinux 7.5 mg SQ daily
(5.0 mg for patients weighing less than 50 kg, 10.0 mg for patients
weighing more than 100 kg) (1,098 patients) or enoxaparin 1 mg/kg
SQ twice daily (1,107 patients) for at least five days until vitamin K
antagonists induced an international normalized ratio (INR) of 2.0.
Patients could be treated at home or in the hospital based upon
physician discretion. 

During the three-month study period, patients were followed and
assessed for the primary outcome of recurrent deep venous throm-
boembolism, pulmonary embolism, or death in which pulmonary
embolism was a contributing cause. The primary safety outcomes
were episodes of major bleeding and mortality during the three-
month study period. The study was powered with a non-inferiority
margin of 3.5% in absolute difference in recurrence rates. 
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The investigators found no significant difference in
rates of recurrent venous thromboembolism between
the fondaparinux and enoxaparin groups (3.9% vs
4.1%, respectively). There also was no significant
difference in major bleeding rates, occurring in 12
(1.1%) fondaparinux patients and 13 (1.2%) enoxa-
parin patients. Overall mortality rates at the end of
the three-month study period were similar for the two
groups as well (3.8% vs 3.0%, respectively). In addi-
tion, on subgroup analysis, the investigators found
that both treatments had similar efficacy and safety
independent of body weight, but that decreased renal
function increased the risk of bleeding complications
in both treatment groups. Based on their findings, the
authors conclude that fondaparinux, a specific
inhibitor of activated factor X, is as effective, safe,
and more convenient than enoxaparin, an LMWH
agent, for the treatment of DVT.

■ COMMENTARY BY THEODORE C. CHAN, MD, 
FACEP
This industry-sponsored study is an impressively

large, randomized trial conducted at 157 centers located
on four different continents. Fondaparinux represents
a new selective inhibitor of factor Xa, which, unlike
the heparins, exerts no effect on antithrombin and
thrombin in the clotting cascade. While this study
demonstrated equal efficacy and safety with this new
agent, a few points need to be highlighted. First, a large
number of DVT patients (2,416) were excluded from the
study, including patients who had symptomatic pul-
monary embolism. Second, while the authors highlight
the utility of single daily dosing, fewer than 10% of
patients in either the fondaparinux or enoxaparin arm
were treated as outpatients. Thus, more study is required
to assess the true utility of this agent in the outpatient
setting. Third, while decreased risk of heparin-induced
thrombocytopenia is a purported advantage of this new
class of agents, thrombocytopenia actually occurred in
equal numbers of patients (0.6%) in both groups, and
none had antiplatelet antibodies induced. Fourth, it is
important to remember that unlike protamine for
heparin, there is no specific antidote for these new selec-
tive factor Xa inhibitors. Despite these limitations, selec-
tive factor Xa inhibitors, such as fondaparinux (as well
as even newer, longer-acting agents that allow weekly
dosing, such as idraparinux), likely will begin to play a
greater role in the treatment of venous thromboembolic
disease in the future.❖

Rocuronium Appears to Be 
a Good Alternative to 
Succinylcholine in RSI
A B S T R A C T  &  C O M M E N T A R Y

Source: Sakles JC, et al. Rocuronium for rapid sequence
intubation of emergency department patients. J Emerg Med
2004;17:611-616.

This paper reports the University of California
at Davis Medical Center’s emergency department
(ED) experience with rocuronium, a rapid-onset, non-
depolarizing paralytic agent available as an alternative
to succinylcholine for rapid sequence intubation (RSI).
Before the study began, emergency physicians (EPs)
were given educational instruction on the drug, with sug-
gested indications for its use (essentially contraindica-
tions to succinylcholine) as well as dosage recommenda-
tions (1 mg/kg). Choice of paralytic agent in individual
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cases was left to the discretion of the treating EPs. A
variety of demographic and physiologic data was col-
lected. During the six-month study period, 261 patients
underwent RSI, with 200 receiving succinylcholine,
three receiving vecuronium, and 58 (22%) getting
rocuronium. The most commonly cited indication for
use of rocuronium was clinical concern for hyper-
kalemia (31/58, 53%), with 16 patients ultimately
proven to have elevated serum potassium levels at the
time of intubation; another four patients subsequently
were found to be hyperkalemic, but had received rocuro-
nium for other reasons. 

The mean dose used in this study was 1.0 +/- 0.2
mg/kg (range 0.6-1.1 mg/kg). Onset of time-to-paral-
ysis was precisely timed in 34/58 (60%) of patients,
and was found to be 45 sec (+/- 15 sec; range 20-90
sec). In those 24 patients in whom the clinical situa-
tion prevented precise timing, the estimated times to
paralysis were most commonly 45-60 sec, with none
being longer than 90 sec. The most commonly used
induction agent was etomidate (50/58, 86%). The
authors report that previous literature reflects variation in
onset of action of rocuronium, with more rapid onset
related to higher doses of rocuronium and larger doses of
induction agent. Complications and adverse events were
few, and judged not to be due to the use of rocuronium;
these included four esophageal intubations, three main-
stem intubations, and one patient who vomited. In those
patients in whom oxygen desaturation data were record-
ed (79%), desaturation was not overly dramatic and rela-
tively rare. The authors conclude that rocuronium is a
good alternative to succinylcholine for neuromuscular
blockade in ED RSI, with a desirable, short onset of action
and few complications.

■ COMMENTARY BY RICHARD HARRIGAN, MD
Succinylcholine serves as the workhorse paralytic

agent in ED RSI; its appeal lies principally in its rapid
onset of action (approximately 1 minute) and short
duration of effect (3-5 minutes). As a depolarizing
agent of the post-synaptic myoneural junction, it carries
with it several undesirable side effects, some of which
are linked to the resultant muscle fasciculations: hyper-
kalemia, malignant hyperthermia, autonomic ganglionic
stimulation, and increased intracranial and intraocular
pressure—although the clinical significance of these lat-
ter two pressure issues is open to debate. These side
effects, especially real or anticipated fear of worsening
hyperkalemia and thus precipitating potentially fatal
dysrhythmias, can take the “rapid” out of RSI as the EP
considers whether it is safe to use succinylcholine in cer-
tain scenarios, such as the patient in need of emergent
intubation who may have missed hemodialysis. Defasci-

culating doses of non-depolarizing paralytic agents do
not prevent hyperkalemia. Of further note, succinyl-
choline is not contraindicated in normokalemic renal
failure patients.

Suggested contraindications to succinylcholine
employed in this study are reasonable, and worthy of
mention: history of malignant hyperthermia or allergy
to succinylcholine, known or suspected hyper-
kalemia, muscular dystrophy, subacute spinal cord
injury, any denervation syndrome, extensive burns
more than 48 hours old, severe crush injury, penetrat-
ing globe injury, or avoidance of administering a sec-
ond dose of succinylcholine. One other point worthy
of mention, yet not stressed in this paper, is the rela-
tively long duration of action of rocuronium; although
its onset of action is comparable to succinylcholine,
its duration of action is approximately 30-110 min.1 ❖

References
1. Hopson LR, Dronen SC. Pharmacologic adjuncts to

intubation. In: Roberts JR, Hedges JR (eds). Clinical
Procedures in Emergency Medicine. 4th ed. Philadel-
phia: Saunders /Elsevier; 2004:100-114.

New Products Show Promise
in the Control of Field 
Hemorrhage
A B S T R A C T  &  C O M M E N T A R Y

Source: Alam HB, et al. Application of a zeolite hemostatic
agent achieves 100% survival in a lethal model of complex
groin injury in swine. J Trauma 2004;56:974-983.

Control of hemorrhage in the field is of 
utmost importance in improving survival from trau-

ma. Although this is not possible for internal bleeding, a
substance that can be applied to external wounds and
control bleeding—in a manner that outperforms direct
pressure or bandages—would be enormously useful. A
number of readers may be aware of reports of two agents
being used on the battlefield in Iraq – QuikClot™ and
HemCon™. The authors report a study that compares
these agents plus others in a swine model of uncon-
trolled hemorrhage. 

QuikClot —a powdered mineral zeolite hemostatic
agent — controls hemorrhage via a mechanism that
primarily depends upon the absorption of water. This
process is exothermic (i.e., it releases heat). The tem-
perature increase can be significant and has been shown
to be 65°C in vitro and between 42 and 44°C in wound
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models. The temperature release is dependent upon the
blood-to-zeolite ratio and the residual moisture content
of zeolite. The temperature increases quickly (within
minutes) and is sustained for 30 minutes. There is a
potential risk for this heat to cause tissue damage. Hem-
Con is a chitosan- (deacetylated poly-N-acetyl glu-
cosamine) based dressing that is applied in the form of a
coated sponge backed with foam. It works primarily by
sticking to the tissues and sealing the injury. Trau-
maDex™ is a powder-like agent that consists of bio-
inert microporous particles that absorb water and pro-
mote clotting by producing a gelling action. Quick
Relief is a mixture of hydrophilic polymer and potassi-
um salt that has the appearance of coarse black sand. It
interacts with the blood to form a scab. Finally, Fast Act
is a hemostatic product derived from bovine clotting fac-
tors that activate factors II, V, VIII, and XIII. 

The hemorrhage was created by a scalpel transection
of the femoral artery and vein, just below the inguinal
ligament in anesthestized swine. The exsanguination
was permitted to continue for three minutes before the
application of the bandage. Ten percent of the animals
died as a result of this phase and were excluded. The
authors applied no dressing, standard dressing, four
variations of zeolite hemostat, HemCon, Quick
Relief, Fast Act, or TraumaDex. In keeping with the
real world concept for the animal model, Hespan resus-
citation was started 15 minutes after injury. The primary
outcome measurement was survival. 

All of the animals treated without a dressing expired
within 50 minutes. All of the animals treated with
QuickClot survived (3.5 oz of the zeolite hemostat
formulation with the lowest residual moisture content
[1%]). Minimal histologic damage was noted in the
use of all formulations of a zeolite hemostat. Wound
temperatures were within the 50 to 60°C range for all
zeolite formulations. HemCon achieved a 71% survival
rate, the highest of the hemostatic agents that were not
zeolite-based and was noted by the authors to either
work well or fail completely in a way that suggested a
quality control issue with individual dressings. The
authors found that QuickClot was effective equally when
used as a straight powder or applied in small teabags to
the wound. This eliminated the need for meticulous
debridement of the zeolite powder.

■ COMMENTARY BY RICHARD J. HAMILTON, MD,
FAAEM, ABMT 
QuickClot is a very effective hemostatic agent. It

should be used only for life-threatening hemorrhage, and
currently is employed in Iraq when a battlefield wound
does not respond to initial field methods for control of
hemorrhage, such as the application of a pressure ban-

dage. It is no stretch of the imagination to see this mater-
ial implemented into emergency medical service units in
the United States. There may even be a role for its use in
emergency departments to stabilize hemorrhagic
wounds prior to transport, computerized tomography
scans, procedures, etc. Its exothermic nature means that
it should be reserved for life-threatening hemorrhage,
when the risk of this adverse property is quite tolerable
in consideration of the benefit. HemCon also shows
promise and has the added advantage of not having an
exothermic quality.   ❖

Is Biafine an Alternative 
to Silver Sulfadizine 
for the Treatment of Burns?
A B S T R A C T  &  C O M M E N T A R Y

Source: Glesinger R, et al. Randomized controlled trial of sil-
ver sulfadiazine, biafine, and saline-soaked gauze in the
treatment of superficial partial-thickness burn wounds in
pigs. Acad Emerg Med 2004;11:339-342.

The most commonly used local treatment for
burns is 1% silver sulfadiazine (SSD) cream. It has

been shown to speed re-epithelialization, reduce bacteri-
al contamination, and slow wound contracture. Biafine is
an emulsion-containing alginate that also has been used
in the treatment of superficial partial-thickness burns. It
has been shown to increase the interleuken (IL)-1 to IL-6
ratio, and to be chemotactic for macrophages. No prior
study had compared these treatments in the care of par-
tial-thickness burns.

This Israeli study was a randomized, controlled trial
comparing SSD, biafine, and saline-soaked gauze in
the treatment of inflicted superficial partial-thickness
burns in pigs. Eight standardized burns involving 30-
50% of the dermal depth were inflicted on each of four
pigs. The necrotic epidermis was not debrided after the
burn was induced. Each burn was assigned randomly to
one of the three treatment groups.

An investigator cleaned the wounds with an antiseptic
solution and saline and then re-dressed the wounds every
other day. Assessment of wound re-epithelialization was
performed visually using a standardized method when
the dressings were changed. The primary outcome mea-
sure was the time to complete re-epithelialization of the
burn, with secondary outcomes including the decrease in
the open area of the wound and the incidence of clinical
infection (defined as the presence of erythema, warmth,
and/or purulence at the wound site).
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A total of 32 wounds were inflicted, with 12 random-
ized to the SSD arm, 12 to the biafine arm, and 8 to the
saline-soaked gauze arm. There was no difference in
time to complete re-epithelialization among the
groups. Complete wound healing was noted after 13.3
+ 1.3 days in the SSD group, 13.5 + 0.9 days in the
biafine group, and 13.5 + 1.0 days in the saline-
soaked gauze group. The treatment arm was not a
determining factor for the decrease in burn area after
controlling for pig number and burn location. No clin-
ical wound infection was noted in any of the inflicted
wounds.

■ COMMENTARY BY JACOB W. UFBERG, MD
This is a very interesting study that is not yet ready for

clinical application. These burns were inflicted by a
standardized method using a heated aluminum bar in
laboratory animals in a controlled setting. In the ED, not
all burns are of the same type or size, and some patients
may be more prone to wound infections due to hygiene,
wound care, co-morbidity, and other factors.

One of the primary purposes of SSD and biafine is the
theoretical ability to help prevent superinfection. There
is no way to know from this small animal study whether
patients treated with saline-soaked gauze would have
higher infection rates in a real-world setting. It is much
easier to extrapolate the results regarding wound-healing
rates from the laboratory to the ED, but only a larger
human study will give us that answer definitively.   ❖

Special Feature
Quinolone Wars in the ED:
Which Bomb for Which
Battle?
By Michael Felz, MD

Introduction

Fluoroquinolones (FQs) are precise and power-
ful agents against infectious diseases. By inhibition

of DNA gyrase leading to rapid bactericidal activity,
these drugs are “smart bombs” of great value in fighting
an array of gram-positive and gram-negative bacterial
pathogens. Keeping current on these agents is an ongo-
ing process, due to the release of new drugs and with-
drawals of five agents (trova-, tema-, grepa-, spar-, and
lome- floxacin) due to unanticipated side effects dating
from 1992. Such balance between efficacy and safety
may confound ED physicians who depend upon current
scientific data for daily decisions, particularly in times of

therapeutic uncertainty in penicillin- and macrolide-
resistant pneumococcal strains and ever-changing gram-
negative resistance. Pharmaceutical representatives con-
tribute to the “decision war” by presenting physicians
with evidence-based, but potentially biased, information
about each drug. Sadly, it is not realistic to expect any
single FQ to prove suitable for all infectious syndromes.
This review is an update on the three major battle zones
where FQs are central in ED management — communi-
ty-acquired pneumonia (CAP), urinary tract infection
(UTI), and skin and soft tissue infection (SSTI). It is
imperative that physicians be judicious in selecting the
right bombs for each battle.

Community-Acquired Pneumonia 
The main culture-proven pathogens demonstrated in

ambulatory CAP patients are Streptococcus pneumo-
niae (most frequent), Haemophilus influenzae, and
Moraxella catarrhalis, as well as atypicals, such as
Legionella pneumophila, Chlamydia pneumoniae,
and Mycoplasma pneumoniae. Initial antibiotic con-
siderations could include an oral macrolide, amoxi-
cillin-clavulanate, or doxycycline, depending upon
preexisting conditions and local bacterial resistance pat-
terns. Yet, current guidelines emphasize the sustained
reliability of three respiratory FQs — levofloxacin
(levo), gatifloxacin (gati), and moxifloxacin (moxi) —
for initial therapy in ambulatory patients assessed care-
fully for unusual risk factors.1 As of this writing, levo,
gati, and moxi have maintained activity against more
than 98% of S. pneumoniae strains in the United States,
including penicillin-resistant isolates, and clinical trials
have demonstrated equivalence or superiority to other
regimens in widespread use. While levo has greater pre-
scribing volume since licensure in 1996, gati and moxi
have recent data suggesting superior in vitro anti-pneu-
mococcal activity. Nonetheless, all three FQs have
achieved comparable and commendable clinical success
in CAP management.2 For example, in 108 CAP patients
identified with pneumococcal bacteremia, 98 (90.7%) of
these cases were treated successfully with levo, includ-
ing 11 (91.7%) of 12 infected with penicillin- or
macrolide-resistant strains; one would predict from in-
vitro data that gati and moxi would be efficacious as
well.3 These three respiratory FQs, then, are probably
equivalent in efficacy against the common pathogens
(and atypicals) in CAP and can be recommended with
equal enthusiasm.4 Usual doses are: levo, 500 mg/d; gati,
400 mg/d; and moxi, 400 mg/d. No robust data exist as
to optimal duration of CAP therapy, but typical regimens
are for 7-10 days.5 In the near future, stay tuned for
gemifloxacin to enter the fray as well, with enhanced
activity against multi-drug-resistant pneumococcus.
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Urinary Tract Infections
Treatment for UTI targets gram-negative organisms.

The most common uropathogen in most series (and at
our institution) is by far Escherichia coli, followed by
organisms of the Klebsiella, Proteus, Enterobacter,
Serratia, Enterococcus, and Pseudomonas species.
Clinical efficacy against most of these pathogens ranges
from 80-100% for two of the FQs—levo and gati—in
published trials and reviews.6 Moxi has performed less
reliably in UTI treatment due to suboptimal concentra-
tion in urine. In addition, an older-generation quinolone
— ciprofloxacin (cipro) — has retained highly effective
performance in UTI treatment based upon 20 years of
clinical and microbiologic evidence. Whether the illness
is cystitis or pyelonephritis, levo and gati, along with
cipro, are the ED physician’s tested weapons for empiric
UTI management requiring quinolones. Oral alternatives
remain beta-lactams, trimethoprim/sulfamethoxasole,
and (for cystitis only) nitrofurantoin.

A nagging dilemma is unpredictable resistance
among Pseudomonas isolates. National monitoring by
26 institutions in the Tracking Resistance in the United
States Today (TRUST) Microbiology Network docu-
mented susceptibilities for 404 Pseudomonas isolates in
2002 to be 73.5, 73, and 71% for cipro, levo, and gati,
respectively.7 (In 2003, our institution documented 64,
63, and 71%, respectively). Indwelling catheters, dia-
betes mellitus, and recent Pseudomonas infections, or
intensive care unit admissions heighten the risk for
Pseudomonas. Ill patients with such complicated UTIs
often require hospitalization for therapy with parenteral
cephalosporins (such as cefepime), aminoglycosides,
imipenem, or piperacillin/tazobactam.

The prudent weapons, then, against uncomplicated
cystitis and pyelonephritis, would include levo, gati, or
cipro, but probably not moxi. Usual doses are: levo, 250-
750 mg/d; gati, 400 mg/d; or cipro, 500-1000 mg/d
depending upon illness severity and location of infection
(lower vs upper tract). Recent evidence supports three-
day regimens for cystitis and five-to-seven-day regimens
for ambulatory pyelonephritis. 

Skin and Soft Tissue Infections
SSTIs frequently encountered in the ED include cel-

lulitis, impetigo, folliculitis, furuncles, dermal abscesses,
and wound infections. Most of them are due to
Staphylococcus aureus, Streptococcus pyogenes, or
both. Traditional therapy has utilized oral amox
cillin/clavulanate, dicloxacillin, macrolides, or
cephalosporins. Clinical studies have supported the
efficacy of levo in SSTI.8 Based upon additional trials,
the Food and Drug Administration recently expanded
indications for two additional FQs: moxi (in 2001) and

gati (in 2002) to include uncomplicated SSTIs, with
demonstrated clinical cure rates of 90 and 91%, respec-
tively.9 Recommended dosages are: levo, 500-750 mg/d;
moxi, 400 mg/d; and gati, 400 mg/d, for 7 days. Those
three FQs, then, are effective — and perhaps little known
— weapons for the ED physician in management of
SSTIs.

Summary
ED clinicians managing CAP, UTI, and SSTI in prac-

tice must consider a panorama of clinical, microbiologic,
and epidemiologic variables. FQs are precise and pre-
dictable performers in those three war zones and deserve
consideration as first-line agents or when non-FQ regi-
mens are less desirable or proven to have failed. The
appeal of their efficacy must be weighed against con-
cerns of overuse where cheaper and otherwise accept-
able treatments may suffice, especially in this era of
emerging antibiotic resistance. The table is a summa-
ry of current indications for each drug in those three
war zones.   ❖
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Infections

Community-acquired

pneumonia

Yes Yes Yes No

Urinary tract infection Yes Yes No Yes

Skin and soft tissue

infection

Yes Yes Yes No

LEVO       GATI MOXI       CIPRO

Key: Levo=levofloxacin. Gati=gatifloxacin. Moxi=moxifloxacin.

Cipro=ciprofloxacin.
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Physician CME Questions
14. The older fluoroquinolone ciprofloxacin remains a reliable

antibiotic alternative in the treatment of:
a. urinary tract infection.
b. community-acquired pneumonia.
c. skin and soft-tissue infections.
d. skin infections, but not soft-tissue infections.

15. Which of the following statements describes the relative effica-
cy of fluoroquinolone antibiotics in treating outpatients with
community-acquired pneumonia?
a. Gatifloxacin is more effective than moxifloxacin, which is

more effective than levofloxacin.
b. Moxifloxacin is more effective than levofloxacin, which is

more effective than gatifloxacin.
c. Levofloxacin is more effective than gatifloxacin, which is

more effective than  moxifloxacin.
d. The relative efficacy of gatifloxacin, moxifloxacin, and lev-

ofloxacin is clinically equivalent.

16. Hemostatic agents such as QuikClot and HemCon were
demonstrated in an experimental swine model to control:
a. internal hemorrhage from penetrating gunshot wounds.
b. internal hemorrhage from penetrating stab wounds, but not

from gunshot wounds.
c. external hemorrhage via application to the laceration site.
d. gastrointestinal hemorrhage in swine with experimentally

induced erosive peptic ulcer disease.

17. In experimentally induced partial-thickness burns, silver sulfa-
diazine cream led to which of the following results?
a. Slower wound healing than biafine or saline-soaked gauze
b. A greater decrease in the mean burn area over time when 

compared with biafine and saline-soaked gauze
c. Equal time to complete wound healing when compared with

biafine and saline-soaked gauze
d. Lower wound infection rates than biafine

18. Fondaparinux represents a new class of agents for the treat-
ment of venous thromboembolic disease and works by what
mechanism of action?
a. Selective inhibition of factor VIIa
b. Selective inhibition of factor Xa
c. Inhibition of both thrombin and factor V activity
d. Activation of antithrombin III
e. Degradation of fibrin

19. Rocuronium differs from succinylcholine due to 
rocuronium’s:
a. significantly longer onset of action.
b. longer duration of effect.
c. contraindication for use with etomidate.
d. contraindication in patients with renal failure.

20. The three main culture-proven pathogens demonstrated in
ambulatory CAP patients are:
a. Streptococcus pneumoniae, Haemophilus influenzae, and

Moraxella catarrhalis.
b. Streptococcus pneumoniae, Haemophilus influenzae, and

Chlamydia pneumoniae.
c. Mycoplasma pneumoniae, Legionella pneumophila, and

Haemophilus influenzae.
d. Haemophilus influenzae, Mycoplasma pneumoniae, and

Moraxella catarrhalis.

Answer Key:  
14.a; 
15.d; 
16.c; 
17.c; 
18.b; 
19.b;
20.a.

CME Objectives
To help physicians: 

• Summarize the most recent significant emergency medicine-

related studies;

• Discuss up-to-date information on all aspects of emergency

medicine, including new drugs, techniques, equipment, trials, 

studies, books, teaching aids, and other information pertinent

to emergency department care; and

• Evaluate the credibility of published data and recommendations.

CME Instructions
Physicians participate in this continuing medical education pro-

gram by reading the article, using the provided references for further

research, and studying the questions at the end of the article. Partici-

pants should select what they believe to be the correct answers, then

refer to the list of correct answers to test their knowledge. 

To clarify confusion surrounding any questions answered incor-

rectly, please consult the source material. After completing this activ-

ity, you must complete the evaluation form that will be provided at

the end of the semester and return it in the reply envelope provided to

receive a certificate of completion. When your evaluation is received,

a certificate will be mailed to you.
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ECG Review
What Might the Echo Show?

Clinical Scenario: The echocardiogram (ECG) in the
Figure was obtained from a 55-year-old man with a his-
tory of heart failure and emphysema. What might his
ECG show? 

Interpretation: The rhythm is sinus at a rate of about
90 beats/minute. Occasional PACs (premature atrial con-
tractions) are seen (4th beat in lead V1 and in lead V4).
There is a marked right axis deviation (RAD). Assess-
ment for hypertrophy suggests four chamber enlarge-
ment. Small q waves are present in the inferior and later-
al precordial leads. ST-T wave abnormalities in these
same leads is consistent with “strain,” although the slight
ST segment coving in leads V5, V6 in association with
fairly symmetric T wave inversion also could  reflect
ongoing ischemia. 

In general, the ECG is an insensitive indicator of
chamber enlargement. When assessment of chamber
enlargement and function is essential to patient man-
agement, echocardiography should be obtained. That
said, interpretation of the ECG pattern in the context
of the clinical setting can suggest the anatomic sub-
strate in selected cases. 

The patient in this case was known to have pul-
monary disease (emphysema) and heart failure. The
ECG in the Figure is diagnostic of left ventricular
hypertrophy (LVH), in that there is a deep S wave in
lead V2, and very tall R waves in leads V5 and V6 that
occur in association with ST-T wave changes of
“strain.” 

Although the pattern of RAD seen here is consis-
tent with left posterior hemiblock (LPHB), this type
of hemiblock rarely occurs as an isolated conduction
defect. Therefore, the RAD seen in this tracing is
much more likely to reflect right ventricular hyper-
trophy (RVH). The deep negative component to the P
wave in lead V1 suggests either left or right atrial
enlargement also may be present. Lead II P waves
appear bifid rather than tall, favoring left atrial
enlargement over right. ❖

Figure. ECG obtained from a 55-year-old man with heart failure and emphysema.


