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The CliniCal PiCTure

A 52-year-old man with atrial fibrillation 
due to severe chronic obstructive pulmo-

nary disease was admitted to the hospital with 
an exacerbation of his lung disease. Telemet-
ric monitoring showed what appeared to be 
premature ventricular contractions, and so an 
electrocardiogram was obtained (figure 1).
 What is the diagnosis? Is a cardiology con-
sult warranted?

 ■ AN ABERRANT CONDUCTION PATTERN

The finding seen in this electrocardiogram is 
known as the Ashman phenomenon, an aber-
rant conduction pattern seen in atrial dysrhyth-
mias, mainly atrial fibrillation, atrial tachycar-
dia, and atrial ectopy, when a relatively long 
cycle is followed by a relatively short cycle. The 
beat terminating the short cycle often has the 
morphology of right bundle branch block. 
 This pattern was first described by Gouaux doi:10.3949/ccjm.78a.10155

figure 1. The electrocardiogram shows atrial fibrillation. Following the seventh beat, the cycle length 
“A” is longer than the subsequent cycle “B,” giving a long-short sequence that ends in an aberrantly con-
ducted beat that has terminal broadening and a right-bundle-branch-type pattern (white arrow). This is 
a typical Ashman sequence. The next beat in sequence is slightly aberrant but is returning to the baseline 
QRS configuration. 
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and Ashman in 1947; however, the aberrant 
conduction of supraventricular impulses was 
first described by Lewis in 1910.1,2

Ashman phenomenon 
and right bundle branch block
The three criteria for the diagnosis of right 
bundle branch block in adults are:
•	 A QRS duration of 120 msec or more 
•	 An rsr', rsR', or rSR' in leads V1 or V2 (the 

R' or r' deflection is usually wider than the 
initial R wave)

•	 The duration of the S wave in I and V6 is 
usually greater than that of the R wave or 
is greater than 40 msec.3

 Variation in the heart rate (due to atrial 
fibrillation in this patient) affects the width 
of the QRS interval; the refractory period of 
a cycle is influenced by the RR interval of the 
previous cycle. Therefore, if after a long cycle 
with a consequent long refractory period, a 
shorter cycle follows, then the beat terminat-
ing the short cycle is likely to be aberrantly 
conducted because one of the bundle branch-
es is still in the refractory period. Because the 
refractory period for the right bundle branch 
is longer than that of the left bundle branch, 
the right bundle branch block pattern is more 
common.4

 In our patient’s tracing (figure 1), the ab-
errantly conducted beat has the shortest cou-
pling intervals of any of the conducted beats 
on the tracing. Although the RR interval pre-
ceding the short cycle is not the longest on 
this tracing, it is moderately long, and so the 
refractory period of the right bundle branch is 
moderately long.  

The Ashman pattern vs ventricular 
premature beat
Atrial arrhythmias cause a variation in the 
refractory period of the bundle branches and 
the ventricular conduction system, and this 
explains why the Ashman phenomenon oc-
curs more often in this setting. It is impor-
tant to distinguish the aberrant conduction 
seen in the Ashman phenomenon, which 
electrophysiologically is restricted to the His-
Purkinje system, from premature ventricular 

complexes and ventricular tachycardia.
 The current criteria used to distinguish 
the Ashman phenomenon were described by 
Fisch5,6:
•	 A relatively long cycle immediately pre-

ceding the cycle terminated by the aber-
rant QRS complex: a short-long-short 
interval is even more likely to initiate 
aberration. The aberration can be left or 
right bundle branch block, or both, even 
in the same patient.

•	 Right bundle branch block morphology, 
with normal orientation of the initial 
QRS vector. Concealed perpetuation of 
the aberration is possible, and so a series 
of wide QRS supraventricular beats is 
possible.

•	 Irregular coupling of aberrant QRS com-
plexes.

•	 Lack of a fully compensatory pause.
 In figure 1, the second aberrantly con-
ducted beat is not as aberrant as the first, 
even though it is even more premature than 
the first. This can be explained because the 
refractory period of the right bundle branch 
has now shortened. 
 Also, the mechanism of aberrancy of the 
second beat may be partly the result of con-
cealed perpetuation, ie, incomplete penetra-
tion of the His bundle depolarizations in ei-
ther direction with secondary abnormalities 
of antegrade or retrograde conduction. This 
pattern is not directly reflected on the sur-
face electrocardiogram but can be detected 
on intracardiac electrophysiologic studies.7 
In concealed perpetuation, instead of induc-
ing tachycardia, the extra stimuli are followed 
by pauses that exceed the tachycardia cycle 
length.8 

Treated by managing the atrial arrhythmia
There is no specific treatment for the aber-
rant cycles. Rather, treatment is directed at the 
atrial arrhythmia.9 Adequate control of the un-
derlying process and the atrial tachyarrhythmia 
itself is important. In our patient, control of the 
exacerbation of chronic obstructive pulmonary 
disease and of the heart rate improved the ven-
tricular response to atrial fibrillation. ■

it is important 
to distinguish 
aberrant  
conduction  
from premature  
ventricular  
contractions

 on April 10, 2024. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


814 CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 78  • NUMBER 12  DECEMBER 2011

■ REFERENCES
1. fisch C, Knoebel SB. Vagaries of acceleration dependent

aberration. Br Heart J 1992; 67:16–24.
2. gouaux JL, Ashman r. Auricular fibrillation with aberra-

tion simulating ventricular paroxysmal tachycardia. Am 
Heart J 1947; 34:366–373.

3. Surawicz B, Childers r, Deal BJ, et al; American Heart 
Association electrocardiography and Arrhythmias Com-
mittee, Council on Clinical Cardiology; American College 
of Cardiology foundation; Heart rhythm Society. AHA/
ACCF/HRS recommendations for the standardization and 
interpretation of the electrocardiogram: part III: intraven-
tricular conduction disturbances: a scientific statement 
from the American Heart Association Electrocardiography 
and Arrhythmias Committee, Council on Clinical Cardiol-
ogy; the American College of Cardiology Foundation; and 
the Heart Rhythm Society. Endorsed by the International 
Society for Computerized Electrocardiology. J Am Coll 
Cardiol 2009; 53:976–981.

4. Antunes e, Brugada J, Steurer g, Andries e, Brugada P. 
The differential diagnosis of a regular tachycardia with a 
wide QRS complex on the 12-lead ECG: ventricular tachy-
cardia, supraventricular tachycardia with aberrant intra-
ventricular conduction, and supraventricular tachycardia 
with anterograde conduction over an accessory pathway.
Pacing Clin Electrophysiol 1994; 17:1515–1524.

5. fisch C, Knoebel SB, eds. Clinical Electrocardiography of
Arrhythmias. Armonk, NY: Futura Publishing Company, 
2000:407.

6. gulamhusein S, Yee r, Ko PT, Klein gJ. Electrocar-
diographic criteria for differentiating aberrancy and
ventricular extrasystole in chronic atrial fibrillation: vali-
dation by intracardiac recordings. J Electrocardiol 1985; 
18:41–50.

7. Josephson Me. Miscellaneous phenomena related to 
atrioventricular conduction. In: Clinical Cardiac Electro-
physiology: Techniques and Interpretations. 3rd ed. Phila-
delphia, PA: Lippincott Williams & Wilkins, 2002:140-154.

8. Josephson Me. Recurrent ventricular tachycardia. In: 
Clinical Cardiac Electrophysiology: Techniques and Inter-
pretations. 3rd ed. Philadelphia, PA: Lippincott Williams &
Wilkins, 2002:425–610.

9. Hope rr, Lazzara r, Scherlag BJ. The induction of 
ventricular arrhythmias in acute myocardial ischemia by 
atrial pacing with long-short cycle sequences. Chest 1977;
71:651–658.

ADDRESS: Moises Auron, MD, Department of Hospital 
Medicine, M2 Annex, Cleveland Clinic, 9500 Euclid Avenue, 
Cleveland, OH 44195; e-mail auronm@ccf.org.

ashman Phenomenon

 on April 10, 2024. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


222 CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 79  • NUMBER 3  MARCH 2012

ProteAse inHibitors for HePAtitis c virUs

terization of the genome and structural proteins of hepatitis C virus 
resolved from infected human liver. J Gen Virol 2004; 85:1497–1507.

 19. Penin F, Dubuisson J, Rey FA, Moradpour D, Pawlotsky JM. Structural 
biology of hepatitis C virus. Hepatology 2004; 39:5–19.

 20. Nelson DR. The role of triple therapy with protease inhibitors in 
hepatitis C virus genotype 1 naive patients. Liver Int 2011; 31(suppl 
1):53–57.

 21. Pawlotsky JM. Treatment failure and resistance with direct-acting an-
tiviral drugs against hepatitis C virus. Hepatology 2011; 53:1742–1751.

 22. Monto A, Schooley RT, Lai JC, et al. Lessons from HIV therapy applied 
to viral hepatitis therapy: summary of a workshop. Am J Gastroen-
terol 2010; 105:989–1004.

 23. McCown MF, Rajyaguru S, Kular S, Cammack N, Najera I. GT-1a or 
GT-1b subtype-specific resistance profiles for hepatitis C virus inhibi-
tors telaprevir and HCV-796. Antimicrob Agents Chemother 2009; 
53:2129–2132.

 24. Cholongitas E, Papatheodoridis GV. Review article: novel therapeu-
tic options for chronic hepatitis C. Aliment Pharmacol Ther 2008; 
27:866–884.

 25. Naggie S, Patel K, McHutchison J. Hepatitis C virus directly acting 
antivirals: current developments with NS3/4A HCV serine protease 

inhibitors. J Antimicrob Chemother 2010; 65:2063–2069.
 26. Mir HM, Birerdinc A, Younossi ZM. Monoclonal and polyclonal 

antibodies against the HCV envelope proteins. Clin Liver Dis 2009; 
13:477–486.

 27. Birerdinc A, Younossi ZM. Emerging therapies for hepatitis C virus. 
Expert Opin Emerg Drugs 2010; 15:535–544.

 28. Khattab MA. Targeting host factors: a novel rationale for the man-
agement of hepatitis C virus. World J Gastroenterol 2009; 15:3472–
3479.

 29. Lanford RE, Hildebrandt-Eriksen ES, Petri A, et al. Therapeutic silenc-
ing of microRNA-122 in primates with chronic hepatitis C virus infec-
tion. Science 2010; 327:198–201.

 31. Gane EJ, Roberts SK, Stedman CA, et al. Oral combination therapy 
with a nucleoside polymerase inhibitor (RG7128) and danoprevir for 
chronic hepatitis C genotype 1 infection (INFORM-1): a randomised, 
double-blind, placebo-controlled, dose-escalation trial. Lancet 2010; 
376:1467–1475.

ADDRESS: Nizar N. Zein, MD, Department of Gastroenterology and Hepa-
tology, A31, Cleveland Clinic, 9500 Euclid Avenue, Cleveland, OH 44195; 
e-mail zeinn@ccf.org.

correction

In the article “Presumed premature ventricular 
contractions” by Drs. Moises Auron and Donald 
Underwood (Cleve Clin J Med 2011; 78:812–
813), FIGURE 1 was incorrectly labelled. The cor-
rected figure and legend appear below. The au-

thors wish to thank Philippe Akhrass, MD, from 
the State University of New York, Brooklyn, 
and Shahrokh Rafii, MD, from Brookdale Uni-
versity Hospital and Medical Center, Brooklyn, 
NY, for pointing out this error.

FIGURE 1. The electrocardiogram shows atrial fibrillation. Following the seventh beat, the 
cycle length “A” is longer than the subsequent cycle “B,” giving a long-short sequence 
that ends in an aberrantly conducted beat that has terminal broadening and a right-bun-
dle-branch-type pattern (white arrow). This is a typical Ashman sequence. The next beat in 
sequence is slightly aberrant but is returning to the baseline QRS configuration. 
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