
TPA in Stroke: 
The Community Experience

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

Source: Katzan IL, et al. Use of tissue-type plasminogen activator 
for acute ischemic stroke: The Cleveland area experience. 

JAMA 2000;283:1151-1158.

The ninds study, published in 1995, demonstrated a bene-
ficial effect of intravenous (IV) tissue plasminogen activator

(TPA) for the treatment of ischemic stroke patients presenting with-
in three hours of symptom onset.1 This led to a dramatic alteration
in how ischemic stroke is approached. In order to minimize the risks
of TPA (which include a tenfold increased risk of intracerebral hem-
orrhage [ICH]), several authorities developed guidelines regarding
the use of thrombolysis in ischemic stroke. Few data exist regarding
the outcomes of patients treated with IV TPA for ischemic stroke
outside of the investigational setting. This cooperative study con-
ducted in 29 Cleveland-area hospitals examined patients admitted
with a primary diagnosis of ischemic stroke. Primary outcome mea-
sures included rate of TPA use, occurrence of symptomatic ICH,
proportion of patients receiving TPA not in conjunction with pub-
lished guidelines, and in-hospital mortality.

Over one year, 3948 patients with acute ischemic stroke were
identified. Of these, 70 (1.8%) received IV TPA. Eleven of these
patients (15.7%) had a symptomatic ICH. Half of the patients
receiving IV TPA displayed deviations from criteria for TPA admin-
istration as specified in national guidelines. There was a significant-
ly higher rate of in-hospital mortality among patients receiving TPA
compared with patients not receiving TPA (15.7% vs 5.1%). The
authors concluded that the Cleveland area experience with IV TPA
for ischemic stroke differed from that reported in clinical trials.

■ COMMENT BY JACOB W. UFBERG, MD
Several studies have shown good outcomes and low symptomatic

ICH rates among patients treated with IV TPA for acute ischemic
stroke within the three-hour window. These include not only the
NINDS trial, but also the STARS trial, which is found in the same
issue of JAMA as this study.2 As Katzen et al point out, however,
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many of these trials involved researchers experienced
with the use of TPA in stroke, and several were per-
formed in centers that participated in the NINDS or
ATLANTIS trials. 

This article is among the first to examine the use of IV
TPA for stroke outside of a trial setting. The Cleveland
area’s high rate of symptomatic ICH is alarming, as is
the threefold risk of in-hospital mortality in TPA-treated
patients. Equally concerning is the 50% incidence of
guideline violations among these 29 hospitals. The
STARS study, also a prospective multicenter trial,
showed a 35% rate of guideline violations in TPA-treat-
ed patients. This highlights one of the major problems in
the use of TPA for acute ischemic stroke: If academic
neurologists have such great difficulty adhering to the
inclusion and exclusion criteria for the use of TPA, how
can the rest of us be expected to use TPA properly?   ❖
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Driving and Antihistamines
A B S T R A C T  &  C O M M E N T A R Y

Source: Weiler JM, et al. Effects of fexofenadine, diphenhy-
dramine, and alcohol on driving performance. Ann Intern
Med 2000;132:354-363.

The objective of this trial was to compare the
effectsof fexofenadine (60 mg), diphenhydramine (50

mg), alcohol (approximately 0.1% blood concentration),
and placebo on various measures of driving performance.
A randomized, double-blind, double-dummy, crossover
design was used so that each participant received all four
treatments on four successive sessions at weekly intervals
in a driving simulator. The participants were 40 licensed
drivers with seasonal allergic rhinitis, ages 25 to 44 years,
including 15 men and 25 women. 

The primary outcome measure was coherence, a mea-
sure of a participant’s ability to maintain a constant dis-
tance from a lead car that varied its speed randomly. Sec-
ondary outcome measures were self-reported drowsiness
and other driving end points, including lane-keeping,
minimum following distance, steering instability, and
response to an unexpected blocking vehicle.

Pairwise comparisons revealed that the diphenhy-
dramine group performed car-following with significant-
ly less coherence (0.877 ± 0.019 CI, 0.837-0.911) than
the alcohol group (0.920 ± 0.014 CI, 0.891-0.945), fex-
ofenadine group (0.915 ± 0.014 CI, 0.884-0.940), or the
placebo group (0.906 ± 0.015 CI, 0.875-0.933). Lane-
keeping was impaired after alcohol and diphenhy-
dramine use compared with fexofenadine and placebo.
After consuming alcohol, participants performed car-fol-
lowing at significantly smaller minimum following dis-
tances (15.1 m) than they did after taking fexofenadine
(17.1 m) or placebo (17.4 m). Self-reported drowsiness
did not predict lack of coherence and was weakly associ-
ated with the other secondary end points.  

■ COMMENT BY STEPHANIE B. ABBUHL, MD, 
FACEP
One could argue that the statistically significant dif-

ferences in the outcome measures of this study do not
necessarily translate into clinically significant differ-
ences. It is possible that impairment of coherence in a

90 May 2000

Subscriber Information
Customer Service: 1-800-688-2421

Customer Service E-Mail Address:
customerservice@ahcpub.com

Editorial E-Mail Address: suzanne.zunic@medec.com

World-Wide Web: http://www.ahcpub.com

Subscription Prices
United States: $219 per year (Resident rate: $110)

Canada: $239 per year plus GST (Resident rate: $120)
Elsewhere: $239 per year (Resident rate: $120)

Accreditation
American Health Consultants (AHC) is accredited by the
Accreditation Council for Continuing Medical Education
(ACCME) to provide continuing medical education for
physicians. 

American Health Consultants designates this continuing
medical education activity for up to 20 hours in category 1
credit towards the Physician’s Recognition Award. Each
physician should only claim those hours of credit that
he/she actually spent in the educational activity. Emer-
gency Medicine Alert is also approved by the American
College of Emergency Physicians for 20 hours of ACEP
category 1 credit. This CME activity was planned and pro-
duced in accordance with the ACCME Essentials. Emer-
gency Medicine Alert has been approved by the Ameri-
can Academy of Family Physicians as having educational
content acceptable for Prescribed credit hours. This vol-
ume has been approved for up to 20 Prescribed credit
hours. Term of approval covers issues published within
one year from the beginning distribution date of June
1999. Credit may be claimed for one year from the date of
this issue. For CME credit, add $50.

Questions & Comments

Please call Suzanne Zunic, Managing Editor, at
(404) 262-5444 between 8:30 a.m. and 4:30 p.m.
ET, Monday-Friday.

Emergency Medicine Alert, ISSN 1075-
6914, is published monthly by American
Health Consultants, 3525 Piedmont Rd.,
NE, Bldg. 6, Suite 400, Atlanta, GA 30305. 

Group Publisher: Brenda Mooney.
Executive Editor: Valerie Loner. 
Managing Editor: Suzanne Zunic.
Senior Production Editor: Brent Winter.
Marketing Manager: Schandale Kornegay. 

GST Registration Number: R128870672. 

Periodical postage paid at Atlanta GA
30304. POSTMASTER: Send address
changes to Emergency Medicine Alert ,
P.O. Box 740059, Atlanta, GA 30374. 

Copyright © 2000 by American Health Con-
sultants. All rights reserved. No part of this
newsletter may be reproduced in any form
or incorporated into any information retrieval
system without the written permission of the
copyright owner. 

Back issues: $37. One to nine additional
copies, $175 each; 10 or more additional
copies, $131 each.

This is an educational publication designed
to present scientific information and opinion
to health professionals to stimulate thought
and further investigation. It does not pro-
vide advice regarding medical diagnosis or
treatment for any individual case. It is not
intended for use by the layman.

Statement of Financial Disclosure
In order to reveal any potential bias in this publication, and in accordance with Accreditation Council for Continuing Medical Education

guidelines, we disclose that Dr. Brady is on the speaker’s bureau for Genentech and Dr. Gibbs is a consultant and advisory board member

and is involved in research for LMA North America. Drs. Abbuhl, Grauer, Harrigan, Hamilton, and Ufberg report no financial relationships

with companies having ties to this field of study.



driving simulator does not predict poor driving perfor-
mance in real life. In fact, it is not entirely clear why
coherence was chosen as the primary outcome measure;
an accompanying editorial points out that coherence has
not been validated as a true indicator of risk for motor
vehicle crashes (MVC).1

On the other hand, coherence and the other sec-
ondary measures may actually predict a real risk of
MVC. Given that we do not have good studies to
answer the real-life question, and considering that mul-
tiple other studies have shown that sedating antihista-
mines impair psychomotor performance, it behooves us
to prescribe a nonsedating antihistamine for patients
who must drive or operate machinery/equipment. If
cost prohibits prescribing the nonsedating antihista-
mines, then strict warnings must accompany discharge
instructions so that patients avoid driving or any other
task that involves sharp psychomotor performance. It is
disturbing that most of the 39 million persons in the
United States with allergic rhinitis take over-the-
counter medications, which generally contain a first-
generation antihistamine. 

Reference
1. Hennessy S, Strom BL. Nonsedating antihistamines

should be preferred over sedating antihistamines in
patients who drive. Ann Intern Med 2000;132:405-407
(editorial).

Emergency Cricothyrotomy:
Standard or Seldinger?
A B S T R A C T  &  C O M M E N T A R Y

Source: Eisenburger P, et al. Comparison of conventional
surgical versus Seldinger technique in emergency cricothyro-
tomy performed by inexperienced clinicians. Anesthesiology
2000;92:687-690. 

The authors compared the first-time perfor-
mance of surgical (group 1) vs. Seldinger technique

(group 2) for cricothyrotomy. Twenty critical care physi-
cians with significant prior intubating experience were
randomized to perform each procedure on two adult
human cadavers. None had ever performed a cricothyro-
tomy. Participants completed a 60-minute training ses-
sion, reviewing the pertinent anatomy and the tools/steps
required to complete each procedure. Both procedures
were performed using standard methods previously
described in the literature. Times to location of the
cricothyroid membrane (CTM), tracheal puncture, and

first ventilation were recorded. Each participant was
allowed only one attempt per procedure.

Tracheal placement was successful for 70% of group
1 vs. 60% of group 2 (P = NS). Failure in group 1 result-
ed from unsuccessful attempts to locate the CTM (n =
1), abortion of the procedure due to incorrectly pre-
sumed esophageal placement (n = 1), and cannula mis-
placement (paratracheal = 1, esophageal = 1, subcuta-
neous = 2). Failure in group 2 resulted from kinking of
the guide wire (n = 5) and cannula misplacement (para-
tracheal = 1, esophageal = 1, subcutaneous = 1). Time
intervals (mean ± SD) were as follows: 7 ± 9 sec (group
1) vs. 8 ± 7 sec (group 2) for location of the CTM; 46 ±
37 sec (group 1) vs. 30 ± 28 sec (group 2) for tracheal
puncture; and 102 ± 42 sec (group 1) vs. 100 ± 46 sec
(group 2) for first ventilation. There was no statistical
difference between groups for any of the time points
measured. 

■ COMMENT BY MICHAEL A. GIBBS, MD, FACEP
Rapid sequence intubation (RSI) is now the standard

for emergency airway management. Success rates are
high (97-99%), and surgical airway rescue is rarely
required (0.5-2%).1-3 An inevitable consequence of suc-
cessful RSI is that most emergency physicians will have
very limited (if any) experience with surgical airway
management. The introduction of other airway rescue
devices (e.g., Combitube, laryngeal mask airway, retro-
grade intubation, lighted stylet) make the need for
cricothyrotomy even less likely. Yet, the final pathway for
all failed airway algorithms remains the surgical airway.

The results of this study bring out several important
points. First, it is difficult to perform cricothyrotomy
after didactic training alone. It is unrealistic to perform a
life-saving procedure on a dying patient having only
read about it in a textbook! Emergency physicians must
seek out opportunities to perfect this crucial skill on real-
istic models (e.g., animal, human cadaver, post-mortem).
Second, the success rate of surgical and Seldinger
cricothyrotomy is similarly unsatisfactory in inexperi-
enced hands. Selecting one of the techniques and learn-
ing to perform it well is probably more important than
which technique is chosen. Third, there is a significant
risk of cannula misplacement with both techniques, and
guide wire kinking is a common problem with the
Seldinger technique.  

The “cannot ventilate/cannot intubate” patient is the
most feared clinical scenario in emergency medicine. All
emergency physicians using neuromuscular blockade
must become familiar with alternative airway rescue
techniques, as well as cricothyrotomy, be it surgical or
Seldinger.   ❖
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Aseptic vs. Bacterial 
Meningitis: What’s the 
Diff?
A B S T R A C T  &  C O M M E N T A R Y

Source: Negrini B, et al. Cerebrospinal fluid findings in asep-
tic versus bacterial meningitis. Pediatrics 2000;105:316-319.

When a patient who is being evaluated for
meningitis has a minimally elevated cere-

brospinal fluid (CSF) count without a predominance of
polymorphonuclear (PMN) cells, the diagnosis of asep-
tic meningitis is often considered. What of the same
patient with predominantly PMN cells seen on the dif-
ferential 24 hours after the onset of illness—could this
still be aseptic meningitis? The answer, in contrast to
typical teaching, may be yes. Standard textbooks
describe the typical CSF findings in aseptic meningitis
as a pleocytosis of between 20 and 1000 white blood
cells (WBCs), composed mainly of lymphocytes.
Although some patients with aseptic meningitis do
have PMN predominance in the CSF, most studies have
explained this as an early phenomenon, which is fol-
lowed by a shift to mononuclear/lymphocyte cells
within 24 hours. This often leads to uncertainty in the
diagnosis and treatment of meningitis and is a source of
confusion and controversy.

The authors performed a retrospective chart review
of 158 cases of meningitis in children 30 days to 18
years of age hospitalized during the peak months for
enteroviral meningitis (April to October) between 1992
and 1997. There were 138 cases of aseptic meningitis
(defined as having at least 20 WBCs/mm3 and the
absence of bacterial growth on culture). The remaining
20 cases were diagnosed with bacterial meningitis (pos-
itive CSF culture or the presence of a CSF pleocytosis

with positive cultures of the blood). CSF variables,
including WBC differential and time from the onset of
symptoms to the performance of a lumbar puncture,
were analyzed. PMNs were considered to be predomi-
nant when the percentage of neutrophils added to juve-
nile forms was greater than 50%. Patients were exclud-
ed if they had received antibiotic therapy within the pre-
vious five days.

The results demonstrated that the percentage of CSF
PMNs in aseptic meningitis was not statistically differ-
ent for patients who had a lumbar puncture performed
either within or beyond 24 hours of the onset of symp-
toms. Fifty-one percent of the 53 patients with aseptic
meningitis and duration of illness greater than 24 hours
had a PMN predominance. The mean CSF WBC and
PMN percentage for aseptic meningitis was 391 ± 568
and 52% ± 32%, respectively. For the bacterial meningi-
tis patients, the mean CSF WBC was 3461 ± 5841 with
78% ± 18% neutrophils. The sensitivity of a PMN pre-
dominance for aseptic meningitis was 57%, whereas the
specificity was 10%. The positive predictive value of a
PMN predominance for aseptic disease was 81%, but the
negative predictive value was 3%. Alternative definitions
of PMN predominance from 60% to 90% were not use-
ful as a clinical indicator of bacterial disease. In conclu-
sion, the majority of children in this study with aseptic
meningitis had a PMN predominance in the CSF. The
PMN predominance was not limited to the first 24 hours
of illness. A review of the literature by the authors iden-
tified other investigations that report similar findings.

■ COMMENT BY RICHARD J. HAMILTON, MD, 
FAAEM, ABMT
In the ED, the diagnosis of aseptic meningitis must

be made carefully. For the conservative physician, the
patient must be clinically stable and must have a normal
mental status, a modest cell count (less than 50
cells/mm3), no PMNs, and a normal glucose, protein,
Gram stain, and opening pressure. The use of less con-
servative cutoffs increases the risk of misdiagnosis. To
make the diagnosis even more risk-free, a test for bacte-
rial antigens such as countercurrent immunoelec-
trophoresis or latex agglutination test should be nega-
tive. This paper is interesting because it demonstrates
that during enteroviral season, most patients actually
have aseptic meningitis, even though they may have
more than 50% PMNs and pleocytosis on CSF fluid
analysis. It also reminds ED physicians that we admit
patients for meningitis not because the source is often
bacterial—often it is not—but because it is a serious ill-
ness with the potential for deterioration, even if the
source is not bacterial.   ❖
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Special Feature
Adverse Cardiovascular 
Consequences of Atropine
Administration 

By William J. Brady, MD

Hemodynamic instability due to bradyarrhyth-
mia is a common event in patients with acute coro-

nary ischemia (ACI). The use of atropine has been
widely recommended in these circumstances.1-3 In fact,
the American Heart Association’s Advanced Cardiac
Life Support guidelines for the treatment of hemody-
namically compromising bradycardia and atrioventricu-
lar (AV) block include the early use of atropine.1

Atropine is a parasympatholytic drug that enhances
both sinus node automaticity and AV conduction via
its direct vagolytic action on AV junctional tissue and
subjunctional components of the cardiac conduction
system. This mechanism is worth remembering when
treating the patient with a transplanted heart, because
it renders atropine useless in the denervated heart.  

The medical literature contains numerous descrip-
tions evaluating the use of atropine in the prehospital
and hospitalized ACI patient. Atropine has been shown 
to be most effective in patients experiencing ACI 
compared to patients with nonischemic bradyarrhyth-
mia.2,3 In the vast majority of cases, atropine adminis-
tration was associated with either no alteration in 
the patient’s condition or an improvement in the clinical
situation.2,3 While atropine is the drug of choice for
compromising bradyarrhythmia in the setting of ACI, 
it has rarely been associated with the development 
of adverse consequences.1-5 These adverse effects are
uncommon, despite rather pro-
nounced warning statements in the
American Heart Association’s
Advanced Cardiac Life Support
guidelines and other references.1

Adverse effects of atropine
Adverse sequelae of atropine

include the potentiation of ACI, a
pro-arrhythmic effect, and the wors-
ening of high-grade atrioventricular
block.1-5 Atropine may worsen the
ischemia during ACI, such as in the
patient noted in Figure 1, an elderly
male with second-degree, type I AV
block who received atropine and soon

after developed chest pain and ST segment elevation.1

(See Figure 1.) Such a complication has not been report-
ed in a prehospital population.2,3 This case patient
demonstrates a possible association of atropine adminis-
tration with ACI potentiation—the “conversion” of acute
ischemia to acute myocardial infarction (AMI). The use
of atropine in this instance remains a reasonable option
and should be strongly considered. Undoubtedly, acute
ischemia is intensified in some cases by hypoperfusion
due to vagally mediated bradyarrhythmia; atropine is the
antidote for such situations. Once again, an awareness of
this potential adverse reaction coupled with a prudent
selection of candidates for atropine therapy will demon-
strate the risk/benefit ratio in each individual patient and
will guide the clinician accordingly.

Regarding arrhythmogenicity, atropine actually has a
low rate of such complications. Warren and associates
noted a 4% adverse reaction rate in prehospital patients
with bradyarrhythmia treated with atropine; one patient
developed ventricular fibrillation (VF), while another
experienced symptomatic ventricular ectopy requiring
therapy.4 VF has been an infrequent arrhythmic compli-
cation of atropine use in patients with symptomatic brad-
yarrhythmia, particularly involving an ischemic patho-
physiology.5 Recent reports investigating the out-of-hos-
pital patient with unstable bradyarrhythmia noted a simi-
larly low rate of proarrhythmia.2,3 Four patients (2.3%)
in this study had an adverse response to atropine adminis-
tration. Three ACI patients developed frequent premature
ventricular contractions; one experienced ventricular
tachycardia with a second episode of ventricular tachycar-
dia in the ED.2,3 Authorities make the observation that such
ventricular arrhythmic adverse reactions are quite rare and
recommend an awareness of this complication together
with judicious selection of patients for atropine therapy.5

Figure 2 depicts such a complication (see Figure 2).
An elderly male with sinus bradycardia and hypotension
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Figure 1

Potentiation of Ischemia

An elderly male called 911 because of chest pain. EMS found the patient lethargic and hypotensive.

A: Prehospital rhythm strip demonstrating third-degree AV block—pre-atropine administration. Note

the normal ST segments. B: Prehospital rhythm strip demonstrating third-degree AV block at a simi-

lar rate with ST segment elevation, suggesting development of AMI. This rhythm strip was obtained

soon after atropine administration. Subsequent ECG revealed inferior AMI.



received atropine; approximately 90 seconds later, ven-
tricular ectopy was noted with an R-on-T PVC resulting
in VF.

A marked reduction in heart rate—a paradoxical
worsening of the block—has also been observed in
patients with third-degree AV block after atropine treat-
ment in hospital-based scenarios. Interestingly, such
paradoxical cardiac slowing has not been reported in
the prehospital literature,2-4 although it is described in
hospital-based reports as well as major textbooks and
the Advanced Cardiac Life Support guidelines.1 This
paradoxical slowing has been reported rarely in patients
with infranodal block, i.e., Mobitz type II second-
degree AV block and third-degree AV block with a wide
QRS complex. Fortunately, the majority of patients

with these rhythms do not manifest this paradoxical
reaction.1 Again, as with the proarrhythmic effects and
potentiation of ischemia, careful selection of patients
and preparedness for such an event are musts for the
emergency physician. 
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Figure 1

Proarrhythmic Effect

An elderly male presented to the ED with chest pain and syncope. The initial rhythm strip revealed sinus bradycardia at a rate of approximately 40 bpm.

The examination was significant for diaphoresis and hypotension. The patient received atropine 1 mg intravenously. Soon after administration, the patient

became unresponsive; the monitor revealed coarse ventricular fibrillation, which was successfully defibrillated to sinus tachycardia. Subsequent evaluation

revealed an inferior AMI that was managed with a thrombolytic agent.
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CME Questions
30. In the study comparing the effects of fexofenadine, diphenhy-

dramine, alcohol, and placebo on driving performance, all of
the following are true except: 
a. Study participants had significantly better coherence (a mea-

sure of driving performance) after taking fexofenadine than
after diphenhydramine.

b. Self-reported drowsiness predicted lack of coherence.
c. Participants under the influence of alcohol did surprisingly

well on the coherence outcome measure, but they kept a short-
er distance to the car they were following and had less control
over lane-keeping.

d. Coherence is one of many measures of driving performance in
a driving simulator and has not been validated as a true indica-
tor of risk for motor vehicle crashes.

31. According to currently accepted guidelines, what is the time
limit (i.e., time after symptom onset) for treating ischemic
stroke with intravenous tPA?
a. One hour
b. Three hours
c. Six hours
d. 12 hours

32. The CSF shows a predominance of polymorphonuclear cells
after lumbar puncture is performed 36 hours after the onset of
fever and severe headache in a 5-year-old. The diagnosis is:
a. bacterial meningitis.
b. aseptic meningitis.
c. bacterial or aseptic meningitis.
d. not consistent with meningitis.

33. The most common reason for failed Seldinger cricothyrotomy is:
a. inability to locate the cricothyroid membrane.
b. placement of the cannula in the esophagus.
c. kinking of the guide wire.
d. excessive bleeding.

34. In the recent Cleveland-area study examining the use of IV
tPA for acute ischemic stroke, all of the following were report-
ed except:
a. the intracranial hemorrhage rate for the IV TPA group was

15.7%.
b. 50% of the patients receiving IV TPA were in violation of

TPA administration guidelines.
c. the in-hospital mortality rate was higher for IV TPA patients

than for those who did not receive IV TPA.
d. the rate of acute myocardial infarction was higher for the IV

TPA group.

35. Possible adverse effects of atropine adminstration for brad-
yarrhythmia include:
a. potentiation of ischemia.
b. worsening of theophylline toxicity.
c. blockade of the binding site for isoproterenol.
d. worsening of digoxin toxicity.

36. Paradoxical bradycardia after atropine, although unusual, 
is more likely to occur in which of the following arrhythmic
scenarios?
a. Bradycardia with first degree AV block
b. Multifocal atrial tachycardia
c. Bradycardia with third-degree AV block with a wide QRS

complex
d. Ventricular parasystole

37. In the study by Eisenburger, et al on simulated cricothyroto-
my, which of the following conclusions was reached?
a. Seldinger technique was clearly superior to surgical.
b. Surgical technique was clearly superior to Seldinger.
c. Surgical technique was superior to Seldinger only if performed

by a surgeon.
d. Success rates for either technique were similarly unsatisfactory

in inexperienced hands.

38. Atropine is:
a. a sympatholytic drug.
b. frequently proarrhythmic in the prehospital setting.
c. more effective in ischemic bradyarrhythmias than in those of

nonischemic origin.
d. the drug of choice in heart transplant patients with symptomatic

bradycardia.
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I
n this month’s issue, we consider the effect that a patient’s failure to return

as directed for follow-up care may have on that patient’s subsequent mal-

practice lawsuit against the original treating physician. Most physicians

probably correctly recognize that responsibility for a patient’s medical out-

come is not an entirely one-way street. That is, the responsibility for the result

is not exclusively the physician’s. Rather, the patient shares the responsibility

for his or her care. This patient responsibility includes, for example, responsi-

bility to provide an honest and complete history, to cooperate during examina-

tion, to be compliant with the physician’s treatment plan, and to follow the

physician’s instructions, including when to return for follow-up.

Many physicians have also probably heard the term “contributory negli-

gence” and might understand that it refers to a defense that the physician may

assert in answer to a claim of malpractice. In essence, contributory negligence

is an assertion that the bad outcome was not the defendant physician’s fault;

rather, it was actually caused by the negligence of the patient. For example:

“If she had taken the medication as directed, everything would have been

fine”; or “If he had returned for a recheck in two days as I instructed him, we

would have detected the complication at an early stage, and we would have

been able to treat it such that everything would have been fine.”

Most states no longer follow the unduly harsh doctrine of contributory negli-

gence that serves to deny a plaintiff any recovery if the patient has been at all

negligent, however minor that negligence might have been. The doctrine of con-

tributory negligence has now largely been replaced by the comparative negli-

gence rule, whereby damages are prorated among all parties whose negligence

collectively resulted in the injury. For example, if a defendant was 10% responsi-

ble for plaintiff’s injury, that defendant will be held responsible for 10% of the

total damages. 

Another legal doctrine, avoidable consequences, is theoretically quite different
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Clinical Scenario: The ECG shown in the Figure was
obtained from a 42-year-old man complaining of atypi-
cal chest discomfort intermittently over the past few
weeks. The patient was previously healthy. He was
symptomatic at the time this tracing was recorded. What
entities should be considered in your differential diagno-
sis? Is there evidence of atrial activity in the Figure?

Interpretation: There is a regular supraventricular
tachycardia (SVT) at a rate of just under 150
beats/minute. Practically speaking, the differential
diagnosis of a regular SVT at this rate consists of three
entities: sinus tachycardia, atrial flutter, and paroxys-
mal supraventricular tachycardia (PSVT). Definitive

diagnosis is unfortunately not possible from this single
tracing. The rhythm could be sinus tachycardia, with an
upright P wave concealed within the T wave seen in
lead II. Atrial flutter always should be considered in the
differential diagnosis of a regular  SVT at a ventricular
rate that is close to 150/minute, but the absence of any
semblance of flutter activity in all 12 leads on this trac-
ing makes this possibility less likely. Consequently, the
most probable diagnosis is PSVT, which we strongly
suspect because of the suggestion of subtle retrograde
(negative) atrial activity that appears to be notching the
terminal portion of the QRS complex in each of the
inferior leads and which produces a terminal positive
deflection (simulating an r’) in lead V1.   ❖
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In Future Issues: New treatment duration for pyelonephritis?

By Ken Grauer, MD

ECG Review
Regular Tachycardia in a 42-Year-Old Man

12-lead ECG obtained from a 42-year-old man complaining of chest discomfort.
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