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Misleading ECG appearance of AV block due to concealed AV nodal
conduction caused by interpolated ventricular ectopic beats

interpole ventrikiiler ektopik atima bagl gizli ileti nedeniyle
elektrokardiyografide yaniltict AV blok gérinimu

Hasan Ari, M.D., Selma Ari, M.D., Vedat Koca, M.D., Tahsin Bozat, M.D.

Department of Cardiology, Bursa Postgraduate Hospital, Bursa

Concealed conduction commonly occurs when a retro-
gradely conducted interpolated ectopic impulse enters the
atrioventricular (AV) node; thus, the next sinus beat is not
conducted to the ventricle or conducted with a prolonged
PR interval because of increased refractoriness of AV
conduction system. A 67-year-old man had complaints
of exertional fatigue and palpitations at rest. His blood
pressure was 110/70 mmHg and heart rate was 78 beats/
min, Auscultation revealed a mild systolic murmur at the
apex and an irregular rhythm. His electrocardiogram was
normal, except for the presence of frequent premature
ventricular complexes (PVC) of right bundle branch block
morphology. Echocardiographic examination showed only
grade-1 mitral regurgitation. Further evaluation with 24-h
Holter monitoring showed frequent interpolated PVCs in
bigeminal rhythm. Progressive prolongation of the PR
interval was observed after each PVC, which ended with
Mobitz type | AV block. The patient was treated with meto-
prolol which resulted in immediate and marked improve-
ment in the symptoms. Control Holter recording showed
very rare PVCs, without PR prolongation or AV block.

Key words: Atrioventricular node; electrocardiography; ven-
tricular premature complexes/physiopathology.

Concealed conduction refers to a non-recordable
event that modifies the expected behavior of the
recorded event. The concealment is most frequently
localized in the atrioventricular (AV) node during
antegrade or retrograde propagation of impulse that
fails to complete its passage across the AV junc-
tion due to increased refractoriness of the AV node.
The concealed presence of such an impulse can be
deduced from the unexpected changes in conduction,

Gizli ileti genellikle, atriyoventrikiler (AV) digime
retrograd olarak giren interpole ektopik atim nedeniyle
olusur; bu durumda, bir sonraki sints vurusu AV ileti
sistemindeki artmis refrakterlik nedeniyle venriklle
iletilemez ya da uzamis PR araligi ile iletilir. Altmis yedi
yasinda erkek hasta, hareket sonrasi bitkinlik ve isti-
rahatte carpinti yakinmalariyla bagvurdu. Kan basinci
110/70 mmHg, kalp hizi 70 atim/dk idi. Oskiiltasyonda
apeks Uzerinde hafif derecede sistolik Gftirim duyuldu,
ritmi dizensiz idi. Elektrokardiyogrami, sag dal bloku
morfolojisi gbsteren sik ventrikil erken atimlari (VEA)
disinda normaldi. Ekokardiyografik degerlendirme-
de sadece derece 1 mitral yetersizlik saptand. ileri
tetkik amaciyla 24 saatlik Holter ile izlenen hastada,
bigeminal ritim gdsteren sik interpole VEA géruldd.
Her bir VEA arkasindan PR intervalinde Mobitz tip 1
AV blok ile sonlanan belirgin uzama vardi. Uygulanan
metoprolol tedavisi hastanin semptomlarinda hizli ve
belirgin iyilesme sagladi. Tedavi sonrasi yapilan Holter
kaydinda birkag adet VEA goriliirken, PR mesafesinde
uzama veya AV blok yoktu.

Anahtar sézclkler: Atriyoventrikiiler digim; elektrokardiyog-
rafi; ventrikll erken kompleksleri/fizyopatoloji.

refractoriness, excitability, or automaticity of the sub-
sequent impulse.!?!

CASE REPORT

A 67-year-old man presented to the cardiology poli-
clinic with complaints of exertional fatigue, palpita-
tions at rest, and giddiness of two-month duration. On
admission, his blood pressure was 110/70 mmHg and
heart rate was 78 beats/min, Auscultation revealed
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Figure 1. Baseline ECG showing sinus rhythm with frequent PVCs (right bundle branch
block morphology).

a mild systolic murmur at the apex and an irregular
rhythm. His electrocardiogram (ECG) was normal,
except for the presence of frequent premature ventric-
ular complexes (PVC) of right bundle branch block
morphology (Fig. 1).

On two-dimensional echocardiographic examina-
tion, the dimensions of the heart chambers were nor-
mal, there was grade-1 mitral regurgitation, and left
ventricular ejection fraction was 58%. We obtained

a 24-h Holter recording for further evaluation, which
showed frequent interpolated PVCs in bigeminal
rhythm. Progressive prolongation of the PR interval
was observed after each PVC, which ended with
Mobitz type I AV block (Fig. 2). In addition, blocked
P waves were noted following PVCs while the rhythm
was sinus rthythm with bigeminal PVCs (Fig. 3).

The patient was treated with metoprolol result-
ing in immediate and marked improvement in the
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Figure 2. First and second narrow QRSs are followed by PVCs with progressive prolonga-
tion of the PR interval and the blockage of the third sinus beat (Mobitz type | AV block).
The third sinus beat is obscured by the T wave. The third and fourth narrow QRSs are
also followed by PVCs and PR interval shows progressive prolongation. Since the fifth
narrow QRS is not followed by a PVC, this prolongation does not end with the blockage
of the next (7th) P wave, which is conducted with a normal PR interval. First, third, fourth,
and fifth PVCs are interpolated.
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Figure 3. Sinus rhythm and bigeminal PVC. P waves which follow PVC are blocked.
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Figure 4. Holter recording after metoprolol treatment.

symptoms. Post-therapy Holter recording showed
very rare PVCs, without PR prolongation or block-
age (Fig. 4).

DISCUSSION

When a retrogradely conducted interpolated ectopic
impulse reaches the AV junction, its refractoriness
is prolonged, resulting in concealment and failure to
complete its passage to the atria.’*! This slows down
the conduction of the postextrasystolic sinus impulse
to the invaded and incompletely recovered AV junc-
tion, and results in the prolongation of the PR interval.
A similar explanation is suggested for the occurrence
of an alternating sinus beat following a PVC that
results in bigeminal rhythm.["

Because AV conduction is slower and blocked with
PVCs in the nontransmitted sinus beat, the coupling
interval of a nontransmitted sinus beat is significantly
longer than that of a transmitted sinus beat.

In the presented case, Holter recording showed
prolonged PR interval, AV block following PR inter-
val prolongation, or an altered AV block that could
have developed due to concealed conduction after a
PVC. Observation of these rhythms on the surface
ECG of the same patient has been very rarely reported
in the literature.”

Misinterpretation of ECG changes that develop
due to concealed conduction and AV block can lead
to inappropriate treatment.”” The ECG should be
carefully interpreted in such cases, keeping in mind
that delayed conduction may occur due to concealed
conduction and AV block.
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