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Lyme Carditis: Where Is the Site of the 
Atrioventricular Block?

A 23-year-old man presented to an outside hospital with the chief complaint of 
fatigue and dizzy spells. He was diagnosed with Lyme disease based on the history 
of a tick bite, the presence of erythema migrans (2 months after the tick bite), and 
Borrelia IgG and IgM antibodies demonstrated by enzyme-linked immunosorbent 
assay and western blot findings. The patient specifically denied any history of 
syncope; however, the conduction system pacing was recommended due to recur-
rent dizzy spells. After the first electrocardiography (ECG) was taken at admis-
sion (Figure 1A and 1B), we decided to perform atropine testing (Figure 1C and 1D). 
Where do you locate the site of the block in the ECG?

Lyme disease is the most common tick-borne disease in the United States and 
Europe the duration of infection and the species of Lyme borrelia causing the 
infection can affect the clinical features of Lyme disease. The 2 : 1 AV block may be 
atrioventricular (AV) nodal, intrahisian, infrahisian, or at multiple levels.

We had a 2 : 1 second-degree AV block in which the conducted beats show a nar-
row QRS complex. Indeed, a 2 : 1 AV block may be atrioventricular (AV) nodal, 
intrahisian, infrahisian, or at multiple levels,1-5 and it might be difficult to differ-
entiate these only from the surface ECG.1 It cannot be easy also to rule out the 
blocked atrial bigeminy. Note that during the 2 : 1 AV block there was a ventricu-
lophasic sinus arrhythmia. The PP intervals containing a QRS in between were 
shorter than those not including a ventricular depolarization (Figure 1B). However, 
every blocked P wave was a sinus P wave (morphology), since both were identical 
to sinusal ones (Figure 1B), and we rule out the blocked atrial bigeminy.

When the QRS is normal, the level of the block is either AV node or intrahisian. 
When the QRS is wide, all 3 options are on the table. Therefore, the narrow QRS 
complexes easily exclude the bundle branches as the site of the AV block. In addi-
tion, measuring the PR interval of the conducted P wave in the 2 : 1 block can be 
of help.6 In the presence of the narrow QRS and 2 : 1 block, the normal PR interval 
suggest the intrahisian block, whereas the presence of the prolonged PR of the 
conducted beat proposes that the block is generally in the AV node. Furthermore, 
even when there was sinus tachycardia (Figure 1C) at the time he was having PR 
prolongation. Therefore, we performed the atropine testing (Figure 1D), which 
result in a 2 : 1 AV block. Atropine and exercise will improve AV nodal conduction.7 
Therefore, if the conduction improves with atropine or exercise, or worsens with 
CSM, the block is in the AV node.6,8 If the conduction worsens with atropine or 
exercise or improves with CSM, the block is in His or bundle branches.8 It looks like a 
discrepancy at the first stage, whereas the PR prolongation suggests the AV nodal 
block; the atropine testing proposed the intrahisian block. Then the patient fur-
ther underwent an electrophysiology study for evaluation of conduction system 
disease. The split His signals were seen on electrograms (Figure 2A) as a sign of 
the typical intra-His block because the QRS was normal and this was a rare finding 
to see on one catheter a split His. A split His bundle signal spanning more than 30 
milliseconds or a block occurring between these split signals, as in this case, seals 
the diagnosis of intrahisian block.1 Typically in the infra-nodal block, the PR inter-
val is not prolonged; however, that is frequently the case in 2 : 1 AV nodal block.6 
Two levels of the block, which can be either in the AV node, the AV node, and HPS 
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or 2 levels in the HPS, might be responsible in that situation. 
The presence of an AV block with irregular RR intervals with 
a pattern not fitting into a simple type 1 block should sug-
gest the presence of a multilevel block. Lyme disease is the 
most common tick-borne disease in the United States and 
Europe.9 The duration of infection and the species of Lyme 
borrelia causing the infection can affect the clinical features 
of Lyme disease.9 The patient underwent temporary–per-
manent left bundle branch area and right atrial pacing with 
concomitant long-term ceftriaxone therapy (Figure 2B). 
One year later after long-term ceftriaxone therapy without 

symptomatology and pacemaker dependency, early pace-
maker explantation performed.
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Figure 1. (A and B) Electrocardiogram at taken on admission. (C and D) Response to atropine test.

Figure 2. (A) Electrograms during electrophysiological study. (B) Electrocardiogram following the conduction system pacing.
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