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CARDIAC ABNORMALITIES

AND ELECTROCARDIOLOGICAL
PHENOMENA OF LYME
CARDITIS - AN INTERESTING
TRIP TO THIRD-DEGREE HEART
BLOCK AND BACK

(a clinical case report)

Andriy Vytrykhovskyy'2, Mykhaylo Fedorchenko'?, Nataliia Kiritsa’, Mykola Stovban®

'CNO «lvano-Frankivsk regional cardiological center» IFSS,
2lvano-Frankivsk national medical university,
3Vasyl Stefanyk Precarpathian National University

Abstract. We present the case Lyme disease of a young male patient who presented only
an electrical conduction disorder of myocardium. The result is something that physicians
call «heart block», which can vary in degree and change rapidly. Our case illustrates
the importance of early recognition and anticipation of progressive cardiac conduction
abnormalities in patients presenting with Lyme disease.
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Fig. 1.

Lyme disease [LD] is the most common
tick-borne disease in the United States and
Europe [1]. LD is transmitted bythe Ixodes tick
(scapularis and pacificus in North America,
persulcatus in Asia, and ricinus in Europe). The
disease is mostly commonly caused by Borrelia
burgdorferiin North America and by Borrelia afzelii,
Borrelia burgdorferi, and Borrelia garinii in Europe
and Asia [2]. LD can evolve into a multisystemic
disease and its clinical presentation can vary widely
[3]. Lyme carditis [LC] occurs when LD bacteria
enter the tissues of the heart [4]. This can interfere
with the normal movement of electrical signals from
the heart’s upper to lower chambers, a process
that coordinates the beating of the heart [5]. LC
can cause light-headedness, fainting, shortness of
breath, heart palpitations, or chest pain [6]. Patients
with LC usually have other symptoms such as fever
and body aches, and they may have more specific
symptoms of LD, such as the erythema migrans
rash [7]. Between 1985 and 2019, eleven cases of
fatal LC were reported worldwide [8].

Case report

We present the case of a twenty-two-year-old
male with no significant diseases in his medical
history, who presented to the Emergency Department
during summer reporting a one-day history of
syncope. There was no contact with any chemical
agents and any complaints on the cardiovascular
system. Patient had no congenital heart or brain

Electrocardio-monitoring showing Mobitz Type 2 AV block

defects. From the anamnesis of life, it is known that
during last week he was grazing a cow on the lawn,
but he did not mention any insect bites. The only
complaints were short-termed loss of consciousness
and the pain in his left shoulder that “tied him up
because he slept all night on the grass two weeks
before. During examination, the skin was normal
in color, without any damage, hematomas and
erythemas. Objectively — significant bradycardia
(electrocardiogram showing Mobitz Type 2 AV block
with episodes of complete AV block), heart rate at
24 beats per minute, and hyperthermia of 38 degrees
Celsius that lasted for 4 hours and disappeared
on its own (Figure 1, 2). The patient stayed in the
cardiology clinic for 4 days and the temperature
varied from 36.6 to 37.0 degrees Celsius. Blood
pressure was 110/80 mmHg , respiratory rate of
15 breaths per minute. Chest radiograph and
laboratory tests, including cardiac enzymes (Troponin
[ — 0.01 ng/ml (reference < 0.05)), (COVID-19
RNA - negative), were unrevealing. The possibility
of cardiac ischemia as an etiology of heart block
was less likely as he had no cardiac risk factors,
nor did he have chest pain or suggestive EKG
findings; his cardiac troponin was normal. Only
one laboratory test — NT-proBNT — 900 (reference
<116 pg/ml) was positive. Patient’s echocardiogram
revealed no structural abnormalities. Cardiac imaging
revealing no abnormal findings. Transthoracic
echocardiography showing normal end-diastolic
and end-systolic chamber dimensions with normal
left ventricular ejection fraction ( 57%) in long-axis
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Fig. 2.

Electrocardiogram showing Mobitz Type 3 AV block
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four-chamber view. He was diagnosed with Lyme ~ inotropic agents (0.5% dopamine solution,
disease, based on the presence of Borrelia antibodies ~ d0se—0, 35 mg/kg/min) and the heart rate increased
demonstrated by enzyme-linked immunosorbent ~ from 24 to 122 with infusion on the background,
assay and immunoblot findings (Borelia burgorferi ~ €lectrocardiogram showing  Mobitz Type 3
IgG — 9,08 (reference > 1,1 is positive), Borelia (atrioventricular) AV block with nodal rhythm with
burgorferi IgM — 2,89 (reference > 1,1 is a heart rate of 118 per minute (Figure 3,4). During

positive) — were positive). The patient received clinical test — as soon as the dopamine infusion

Fig. 3.
Electrocardiogram showing Mobitz Type 3 AV block, nodal rhythm with a heart rate of 118 per minute
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Fig. 4.

Fig. 5.
Electrocardiogram showing Mobitz Type 3 AV block, nodal rhythm
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Fig. 6.
Electrocardiogram showing Mobitz Type 3 AV block, nodal rhythm
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Electrocardiogram showing Mobitz Type 1 AV block
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was stopped, within 20 seconds the heart rate
dropped to 51 beats per minute, electrocardiogram
showing Mobitz Type 3 AV block and nodal rhythm
(Figure 5). The peculiarity was that the frequency
of heart contractions increased due to the work of
the artioventricular node, while the frequency of
contractions of the atria remained low. The monitor
recorded — AV dissociation of the Ill degree, nodal
rhythm with a heart rate of 118-127 per minute
(Figure 6). AV conduction was restored on the
3rd day after the onset of the disease. An initial
electrocardiogram showed a first-degree AV block
with a PR interval of 220 milliseconds. And on the
4th day — PR interval was less than 200 milliseconds
(Figure 7). The patient was discharged from the
hospital in four days after admission to complete
a 21-day course of daily intravenous ceftriaxone

therapy. One month later when the patient was
examined in an outpatient cardiology clinic for follow-
up, he was asymptomatic and hiselectrocardiogram
showed a normal sinus rhythm.

Discussion

Lyme carditis is an uncommon presentation of
early disseminated Lyme disease and occurs during
the early disseminated phase of this condition.
Steere et al. were the first to publish a case series
on this clinical entity in 1980 [9]. Although LC
can manifest as myocarditis, pericarditis, and/
or left ventricular dysfunction, its most common
presentation is an electrical conduction disorder
[10]. The most common symptoms of LC include
chest pain, palpitation, dizziness, and shortness of



breath. Rarely, syncope and sudden cardiac death
have also been reported [8, 13, 14]. In the case
series by Steere et al., PR interval >300 milliseconds
was associated with progression of AV block [9]. In
LC, the conduction abnormality is commonly supra-
Hisian, typically in the AV node. There have been
rare reports of an infra-Hisian involvement indicated
by QRS widening. Some other rare conduction
abnormalities reported include QT prolongation,
alternating bundle branch block, and ventricular
and supraventricular tachyarrhythmias [11]. By far
the most common conduction disorder involves
the AV node, causing various AV blocks from first
degree to complete heart block [12]. In a review
of over 100 cases, van der Linde reported that
approximately 12% of cases presented with first-
degree AV block, 16% as second-degree AV block,
and 49% as third-degree heart block. The rest of
the cohort (23%) did not have any conduction
abnormalities. The worsening of the degree of AV
block may occur within minutes as demonstrated
in our case. In the review by van der Linde, 35% of
the cohort had required temporary pacing, and only
5.7% required a permanent pacemaker of which
only one patient remained pacer dependent. LC
is a reversible disorder and in the vast majority of
cases a permanent pacemaker is not required. In
a systematic review of LC associated third-degree
heart block permanent pacemaker was required
in only two (4.4%) out of forty-five cases [13]. It
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is believed that, at the early disseminated stage
of LD, the spirochete spreads hematogenously
to the targeted organ systems. Spirochetes have
been isolated in the heart tissue from patients
with myocarditis and pancarditis at autopsy. It is
suspected that the immunological inflammatory
response to the spirochete in the cardiac layer
and electrical system explains the AV conduction
disorders [14]. Experimentally it has also been shown
that, through immunologic mimicry, IgM antibodies
against the spirochetes may cross-react with heart
tissues causing inflammatory response [15]. A
previous report demonstrated a late gadolinium
enhancement consistent with focal myocarditis
in the atrioventricular region of a patient with LC
[16, 17, 18]. Our case highlights how rapidly the
conduction disorder in LC can fluctuate; thus it is
very important that patients carrying this diagnosis
are admitted to the telemetry unit.

Conclusion

Our case highlights the importance of considering
LD as an etiology of acute AV nodal conduction
disorders in patients who present with cardiac
symptoms. This case highlights the importance
of taking a good travel history and emphasizes
the importance of appropriate and timely therapy
to prevent unnecessary interventions such as
permanent pacemaker insertion.
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