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Abstract:

Lyme disease can have cardiac involvement and can subsequently present with various types of atrio ventricular
(AV) block. Sinus node dysfunction (SND) and accelerated junctional rhythm are highlighted in this case as an
uncommon presentation for Lyme Carditis. This case highlights the importance of having a high index of
suspicion for cardiac involvement with Lyme disease when atypical arrhythmias are present.

Short title: Sinus Node Dysfunction with Lyme Disease

Key words: atrio ventricular; lyme carditis; lyme disease

Introduction: Case Report:

Cardiac involvement in Lyme disease, the most common vector-borne A fifty four year old female with a past medical history of diabetes
iliness in the United States and Europe, usually presents as various mellitus, Graves disease treated with tapazole, asthma, hyperlipidemia

degrees of atrioventricular (AV) block (1-3). We present a case of sinus ~ and obesity presented with the new onset dyspnea on exertion. ECG on
node dysfunction (SND) and accelerated junctional rhythm to emphasize ~ Presentation showed an accelerated junctional rhythm with retrograde P

the importance of thinking about this diagnosis in the setting of rhythm ~ Waves causing enterance block into the_sinus node with occasiopal si_nus
disorders other than AV block in appropriate patients. versus premature atrial complexes with normal AV conduction time

(Figure 1).
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Figure 1: ECG on presentation shows junctional rhythm in the 60s with intermittent organized atrial activity preceding QRS, could be sinus versus
ectopic atrial rhythm that conducted with a normal PR interval indicating normal AV conduction. The retrograde P waves from the junctional
rhythm result in entrance block to the sinus node.
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Cardiac monitoring demonstrated sinus rhythm versus ectopic atrial rhythm followed by a significant pause and then a junctional escape rhythm (Figure
2).

\
!

Figure 2: Rhythm shortly after upon presentation with sinus rhythm versus atrial arrhythmia followed by a protracted pause with a junctional escape
beat followed by junctional escape rhythm in the setting of Lyme carditis.

ejection fraction of 68% with mild mitral and aortic regurgitation. A
contrast CT scan to rule out a pulmonary embolism and she was admitted
to the medical service.

The primary pause was 7.2 seconds with a junctional escape complex, but
the overall sinus pause was 10.4 seconds (including the secondary pause
of 3.2 seconds).

Given her history and presentation, B burgdorferi IgM and 1gG antibodies
were obtained (positive). A western blot showed the B burgdorferi
antibody to be 7.51 Lyme Index. She remained on telemetry with daily
ECGs and intravenous ceftriaxone was initiated. Within 24 hours of
initiation of antibiotics she had intermittent competing junctional rhythm
with retrograde conduction and a higher frequency of premature atrial or
On presentation, her vital signs were stable with a heart rate of 62 beats ~ Sinus complexes with normal anterograde AV conduction (Figure 3). At
per minute. Her physical examination revealed tachypnea, bibasilar rales, 48 hours, there were more conducted sinus or premature atrial complexes
an irregular rhythm, and a bullseye rash on her lower abdomen.  With normal AV conduction with competing junctional beats. At 72 hours,
Laboratory evaluation included a normal basic metabolic panel and  sinus rhythm was predominant. By the fourth day of antibiotic therapy,
complete blood count, but an elevated BNP (3740 pg/ml) and CRP (10  sinus rhythm with normal conduction overtook the junctional rhythm
mg/L). A transthoracic echocardiogram demonstrated a left ventricular ~ (Figure 3).

The patient had gone camping one and half weeks prior to admission. She
was not aware of any insect bites but developed progressively worsening
dyspnea on walking 100 feet a few days later leading her to present to the
Emergency Department. She did describe a rash on her left shoulder and
abdomen. She denied any edema, chest pain or lightheadedness.
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Figure 3: Return of normal sinus rhythm with normal AV conduction on the fourth day of antibiotic therapy.
She had no further sinus pauses. On follow up, the patient continued to have sinus rhythm with no further dyspnea on exertion or signs of sinus node
dysfunction on ECG.
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Discussion:

While cardiac manifestations of Lyme disease including conduction
system defects such as AV nodal block, bundle branch block,
intraventricular conduction defects, as well as supraventricular
arrhythmias and ventricular arrhythmias are well known, sinus node
dysfunction with an accelerated junctional rhythm and normal AV
conduction is a rarely described phenomenon that has only been
highlighted in case reports. The abnormalities of Lyme disease are self-
limited and thought to be directly related to the inflammatory response to
spirochetes within the cardiac tissue. (1, 2, 4-9) In the United States the
causative agent is the spirochete Borrelia burgdoferi and in Europe, it may
be caused by various spirochetes, including B. afzelii, B. garinii, B.
burgdorferi, and other related species [2]. Clinical manifestations of
Lyme disease include erythema migrans, arthritis, neuritis, and carditis.
Lyme carditis typically occurs weeks to months after the onset of the
pathognomic erythema migrans rash during the early disseminated stage
of the disease. Between 1% and 10% of patients with untreated Lyme
disease in the United States develop carditis; however, the incidence in
Europe appears lower at 0.3% to 4% [3].

A literature search reveals only 3 prior case reports of acute sinus node
dysfunction in a setting of confirmed Lyme disease, 1 in the United States
and 2 in Europe. [6-8]. While the patient above recovered from sinus node
dysfunction and accelerated junctional rhythm with antibiotic therapy, a
European case report has shown the need for a pacemaker in a 42 year
man who was suspected to have infection by B burgdorferi. [8] Another
European case report did demonstrate recovery of sinus node function that
presented as sinus arrest after treatment with antibiotic for presumed
Lyme disease. [6] A North American case report did demonstrate sinus
pauses that improved with intravenous ceftriaxone, but the hospital course
was protracted lasting 14 days with persistent first degree AV block at the
time of discharge. [7] While the incidence of sinus node dysfunction in
Lyme disease appears to be relatively low, its recognition is important in
the optimal management of the patient. Akin to the therapy for AV nodal
conduction problems in Lyme disease, sinus node dysfunction also seems
to respond well to antibiotic therapy as was demonstrated in this case. The
simultaneous presence of accelerated junctional rhythm is consistent with
inflammation of AV node and provides another clue to the diagnosis.

Given the paucity of cases of sinus node dysfunction, especially with
accelerated junctional rhythm in the setting of Lyme disease, we present
this case to enhance the overall understanding of various presentations of
Lyme carditis.

Conclusion:

Accurate diagnosis and monitoring of the clinical progression of sinus
node dysfunction in the setting of Lyme carditis is essential given the

Copy rights@ Saima Karim et.al.

likelihood of recovery with conservative management with antibiotics
and observation, even if temporary pacemaker is required. Permanent
pacemaker placement should be delayed to allow recovery even if active
fixation permanent pacing lead, with an externalized pacemaker that can
be reused is needed [7-8, 10]. When comparing case reports, it is also very
important to assess levels of block as our patient had normal AV
conduction with every atrial premature complex or with a sinus beat that
intermittently manifested two days after starting therapy. The accelerated
junctional rhythm was felt to be due to inflammation of the AV node due
to Lyme carditis. Our patient recovered quickly and was only kept in the
hospital for 4 days until the junctional escape rhythm was overtaken by
the recovered sinus node. However, other case reports have shown
persistent AV block despite antibiotic therapy without need for a
pacemaker [8].
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