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The Wenckebach phenomenon, or Mobitz type 1 AV block, is one of 
the most common eponymus used in medicine. The diagnostic criteria, 
unchanged since Wenckebach described them  1, are progressive pro-
longation of the PR interval on surface ECG and shortening of the RR 
interval until a P wave is blocked. Tipically, the RR interval encompassing 
the nonconconducted P wave is less than the sum of two PP interval. 
During a classical Wenckebach phenomenon, the increment of conduc-
tion time is greatest in the second beat of periodicity, and the increment 
in conduction delay decrease over the subsequent beats 2. Although is a 
popular opinion that Wenckebach periodicity reflects AV nodal block, such 
electrocardiographic phenomenon is not in itself diagnostic of an AV node 
conduction disturbance. We report here a case in which a manifest pat-
tern of Wenckebach periodicity was observed in an elderly woman, with 
electrophysiological evidence of infra-hissian level of block.

CASE REPORT

A 80-years old woman with hypertension, mild cronic renal failure, in cronical 
treatment with digitalis, nifedipine, ramipril, furosemide, was admitted for a 
recent history (few days) of sudden fainting (without syncope), lasting a few 
second, often with dyspnea at the same time. On admission, she was asymp-
tomatic; physical examination was consistent with aortic valve pathology, and 
revealed occasionally missing pulse. The blood pressure was 180/70 mmHg. 
There was not evidence of heart failure. Echocardiogram showed calcific aortic 
valve disease, with mild stenosis and moderate regurgitation; an hypertrophic, 
not dilated, left ventricle was evident, with good systolic function. Laboratory 
data showed a mild-moderate renal failure, with 2.2 mg/dl of creatininemie 
level. A good reason for digitalis therapy was totally missing, howevere the 
serum level of the drug was inside acceptable range (1.02 ng/ml).
The electrocardiogram (ECG) showed presence of sinusal rhythm at fre-
quence of 78 b/min, with intraventricular conduction characterized by 

We describe a case of Wenckebach periodicity in the distal conduction 
system. Our observation strengthens the concept that Wenckebach 
type block in surface ECG may reflect block in infra-hissian tissues, 
especially if there is a wide QRS complex in the conducted beats.
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right bundle branch block. In addiction, the PR interval 
was prolonged, with type 1 second degree AV block 
(Wenckebach phenomenon), and 3:2 and 4:3 AV ratios 
(Fig. 1). The patient was quickly subjected to electro-
physiological studies, in order to define the level of 
block.
The endocavitary electrical activity derived at His level 
during Wenckebach periodicity showed normal AH 
interval, while HV interval, within normal range at the 
start of sequence, manifest a progressive lengthened, 
until H wave is not followed by a V wave (Fig. 2). Thus, 
the block level was found below the His bundle. Fur-
thermore, during electrophysiological study, the intra-
ventricular conduction of the first P wave that follow the 
blocked P wave, showed always (togheter with right 
bundle branck bloch) a typical phase 4 posterior left 
hemiblock, a further sign that a critical disease of the 
distal conduction was present (Fig. 3). The patient was 
advised to undergo permanent pace maker implanta-
tion, and the procedure was soon performed without 
any problem.

DISCUSSION

Syncope or pre-syncope, a relevant clinical problem 
especially in the geriatric population, can be defined as 
“neuromediated”, “cardiac”, “drug-induced”, “multifacto-
rial” or “unexplained” 3. Although neuromediated syncope 
is the most frequent, cardiac syncope has a far worse 
prognosis, accompanied by high mortality 3. In this con-
text, the bradyarrhythmic mechanism, linked to sinus 
node disease or distal conduction disorders, occupies a 
preponderant role. It is important to recognize in time a 
sick sinus syndrome or a widespread distal disease of the 
conduction system in order to implement the related ther-
apeutic measures before serious adverse events. Simple 
concepts of the physiology and a sufficient knowledge of 
the electrocardiogram can help clinicians even in clinic-
electrocardiographic contexts that are not easy to inter-
pret. Conduction velocity in cardiac tissues is determined 
primarily by membrane excitability (ie, the magnitude and 
kinetics of depolarizing currents) and by the degree of in-
tercellular gap junctional coupling 4-6. In the AV node, both 
reduced excitability (conduction is based predominantly 

Figure 1. ECG at the admission (see text).



Infra-hissian Wenckebach phenomenon. A case report, with some reflection about slow conduction 55

on the L-type Ca2-channels) and reduced gap junctional 
coupling are the major mechanisms of very slow conduc-
tion  6 7. Furthermore, it is well estabilited that in the AV 
node nonuniform anisotropy contributes to discontinuous, 
slow conduction in the direction transverse to myocardial 
fibers 8. Finally, slow conduction and/or block is also in-
fluenced by the presence of structural inhomogeneities 
within AV node tissue. Such inhomogeneity can create 
an electrical source-to-load mismatch  9, a misbalance 
between the current provided by a smaller mass of tissue 
(source) and the current necessary to bring to threshold a 
larger mass of tissue downstream (load). 
Although in normal state these mechanism of slow/
decremental conduction are almost restricted in AV 
nodal and surroundings tissues, under a lot of func-
tional and structural derangement they may act also in 
the common myocardial working fibers and/or in distal 
conduction pathways creating the condictions for slow 
conduction, block and reentry 10-12. 
Since a slow/decremental conduction are usually tipical of 
AV node, a periodic AV conduction disturbance where a P 
block was heralded by progressive increment of PR tract, 
is usally referred as a manifestation of AV nodal block. This 

peculiar behaviour was firtst described by Wenckebach 
long before the invention of the ECG 1. He described it as 
a form of conduction disturbance characterized by a pro-
gressive lengthening of the interval between the “a” and 
the “c”waves of the jugular pulse, terminating in a dropped 
“c” wave. But Wenckebach periodicity is not sinonimous 
of AV nodal block! Only if there is a narrow QRS complex 
in the conducted beats the likely of nodal block is very 
hight, because a type I block in the His bundle is very rare. 
However, in a type I second-degree AV block with a wide 
QRS (> 120 msec), the distal site of block is not rare 2. Of-
ten, this conduction disturbance indicates diffuse disease 
of the His-purkinje system, with a poor prognosis that is 
believed to be the same as for type 2 second-degree AV 
block (in most patients, even asynptomatic, a permanent 
pace maker should be considered). The diagnosis of type 
1 infrahisian block require usually invasive His bundle re-
cording, but some aspects on surface ECG (for istance 
intermittent phase 4 left posterior hemiblock, as in our 
case) may render the electrophysiological investigation 
actually redundant. 
In conclusion, our case strengthens the concept that 
Wenckebach type block in surface ECG may reflect 

Figure 2. Second degree AV block during endocavitary study at 25 mm/sec paper speed. The registration of His bundle potential 
disclose the distal site of block. Notice the phase 4 posterior hemiblock after the resumption of conduction.
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block in infra-hissian tissue, especially if there is a wide 
QRS complex in the conducted beats. 
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Figure 3. The same findings of the Figure 2, at 100 mm/sec paper speed.


