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Abstract—Background: The differential diagnosis of
ide QRS tachycardia is a challenge for the emergency
hysician. The major tool is the electrocardiogram (ECG),
ven though the sensitivity and specificity may be variable,
epending on presentation. Additional leads could be used
o improve the diagnostic accuracy of the ECG. Objective:
o document the use of the Lewis lead in improving the
iagnostic accuracy of the ECG in wide QRS tachycardia.
ase report: A 52-year-old woman with rheumatoid arthri-

is, in treatment with methotrexate, was admitted with
rogressive dyspnea that evolved to acute respiratory dis-
ress and shock at arrival. Pneumonia was diagnosed as the
nfection and she received antibiotics, and respiratory and
notropic support. She was also using amiodarone for more
han 10 years, but she couldn’t state the reason. On cardiac
onitoring, wide QRS tachycardia was detected and ven-

ricular tachycardia was considered on the differential di-
gnosis. The standard 12-lead ECG was complemented
ith the Lewis lead, obtained with higher speed and am-
litude, demonstrating atrioventricular concordance and
xcluding ventricular tachycardia. The patient was treated
or septic shock, and she died 2 days later. Conclusion: The
ewis lead is a simple and easy strategy to enhance atrial
ctivity detection in wide QRS tachycardia. © 2009 Elsevier
nc. © 2009 Elsevier Inc.
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INTRODUCTION

he differential diagnosis of wide QRS tachycardia is a
hallenge for the emergency physician (1). The diagnosis is
urther complicated when there are other conditions that
ould be responsible for the clinical presentation. In this
ituation, it is critical to determine the role of wide QRS
achycardia in accounting for the unstable condition (2).
he major tool for solving this dilemma is the electrocar-
iogram (ECG), even though the sensitivity and specificity
ay be variable depending on the presentation (1). Addi-

ional leads could be used to improve the diagnostic accu-
acy of the ECG, as demonstrated in this case report (1,3,4).

CASE REPORT

52-year-old woman with rheumatoid arthritis, being
reated with methotrexate, was admitted with progressive
yspnea 1 day earlier, evolving to acute respiratory dis-
ress and shock. Pneumonia was diagnosed as the infec-
ion and she received antibiotics, and respiratory and
notropic support. She was also using amiodarone for
ore than 10 years, but she couldn’t state the reason. On

ardiac monitoring, a high cardiac rate (150 beats/min)
ith wide QRS was detected on an ECG (Figure 1).
revious ECGs were unavailable, and ventricular tachy-
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ardia was considered in the differential diagnosis. The
tandard 12-lead ECG was complemented with the
ewis lead, obtained with higher speed and amplitude

Figures 2, 3), demonstrating atrioventricular concor-
ance and excluding ventricular tachycardia. The patient
as treated for septic shock, and she died 2 days later.

DISCUSSION

he differential diagnosis of wide QRS tachycardia is chal-
enging. Even though ECG criteria have been proposed to
dentify ventricular origin, this is discouraged when the
atient is unstable, and used only with caution in stable
onditions (5). When there is doubt, wide QRS tachycardia
hould prompt specialist consultation or be considered ven-
ricular tachycardia and treated accordingly (6).

In the present case, a separate issue complicated the
roblem even further. Septic shock could be responsible
or the unstable condition of the patient. On the other
and, the fact that the patient was using amiodarone

igure 1. Admission standard 12-lead electrocardiogram sh
igure 2. (A) Conventional right (open arrow) and left (full arrow)
econd (open arrow) and fourth (full arrow) intercostal position to
aised the possibility of ventricular tachycardia as well.
reating the wide QRS tachycardia as ventricular tachy-
ardia in this case would mean inappropriate cardiover-
ion, and this probably would have been done if the
trioventricular concordance was not documented using
he Lewis lead with the ECG.

Even though the use of ECG criteria is discouraged,
trioventricular dissociation is considered the most spe-
ific criterion and could be extremely reliable if identi-
ed (1,5). Using alternative ECG leads for better classi-
cation of atrial activity has been proposed (2,3,7). Of

hese, the Lewis lead is easy to obtain in comparison with
aline-filled central venous catheter or esophageal leads
3). Employing the Lewis lead involves changing the
imb electrodes, placing the right arm electrode in the se-
ond intercostal space and the left arm electrode in the
ourth intercostal space, both to the right of the sternum,
s demonstrated in Figure 2. Increasing the amplitude
nd the speed, as demonstrated in Figure 3 (see non-filled
rrow on the top), could also be of help.

a wide QRS tachycardia.
arm electrodes. (B) The same electrodes positioned in the
obtain Lewis lead.
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There are few data regarding the diagnostic accuracy of
he Lewis lead for wide QRS tachycardia. Madias found no
ifference in the amplitude of P waves recorded by standard
2-lead ECG and the Lewis lead, but the patients were in
inus rhythm and did not have wide QRS tachycardia (3).

Obtaining tracings with higher velocity and amplitude
ould be useful to demonstrate atrioventricular dissociation
n supraventricular tachycardia (8). There are no data avail-
ble for using wide QRS tachycardia. In the present case,
ecording at higher velocity and amplitude was performed,
nd no atrioventricular dissociation was found. Only when
e applied the same techniques with the Lewis lead did we
nd atrioventricular concordance (Figure 3).

CONCLUSION

he Lewis lead is a simple and easy strategy to enhance

igure 3. Lewis lead obtained with a speed of 50 mm/s and
o the P wave.
trial activity detection in wide QRS tachycardia.
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