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Abstract

such challenging scenarios.

Atrial flutter coexisting with complete heart block is a rare combination of arrhythmias. It requires a challenging approach to
underlying predisposing conditions and an ambiguous optimum management strategy. Few cases of such have been reported so
far, and there is debate on the appropriate therapy approach. We are reporting a case of new-onset atrial flutter with complete
heart block in a patient under 60 years of age. We aimed to explore a differential diagnosis of this unusual combination. Our
management approach for cardiac resynchronization therapy with defibrillator (CRT-D) emphasizes critical therapeutic aspects in
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Introduction

Atrial flutter, a supraventricular arrhythmia, is one of the most
frequent heart rhythm disorders. It is a macro re-entrant circuit
traversing the Cavo tricuspid isthmus of the right atrium,
manifesting in a high atrial rate and a stable or fluctuating ventricular
rate. A complete heart block is defined as an irregular heart rhythm
caused by a malfunction in the cardiac conduction system, where
there is no conduction through the atrioventricular node (AVN),
leading to full dissociation of the atria and ventricles. Typically, it
presents with severe bradycardia as a result of coronary ischemia
or progressive degeneration in the myocardial conduction system
[1]. The coexistence of these contradictory electrical phenomena
may suggest significant underlying pathology affecting multiple

cardiac conduction structures. Several potential causes have been
prescribed so far, some of which are inflammatory conditions such
as myocarditis, digoxin toxicity, degenerative conduction system
disease such as Lev’s disease, and infiltrative cardiomyopathy
diseases like sarcoidosis and amyloidosis. We aimed to address
the possible etiologies and management strategies of such cases.

Case Presentation

A 56-year-old male with pre-existing diabetes, dyslipidemia,
hypertension, and heart failure with mildly reduced ejection fraction
was diagnosed in 2022 when the patient presented with symptoms
of new-onset heart failure, including shortness of breath upon
exertion, orthopnoea, and generalized body swelling. Admitted
and worked up at that time for new-onset heart failure. The workup
included echocardiography, which was reported with regional wall
motion abnormalities in the septal, anterior, and apical akinesis, with
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a moderately reduced Ejection fraction of 40-45 %. The patient’s
ECG at that time showed normal sinus rhythm with a PR interval
of 300 (Figure 1). Cardiac catheterization showed mild, non-
obstructive coronaries; therefore, the patient was labelled as having
non-ischemic cardiomyopathy. Advanced cardiac imaging showed
a mildly dilated left ventricle with moderate systolic dysfunction,
LVEF = 41%. Delayed patchy myocardial enhancement imaging
showed the presence of 25-50% sub-endomyocardial enhancement
in the anterior, anteroseptal, and apex, strongly suggesting cardiac
sarcoidosis (Figure 2). The patient was discharged on anti-failure
medication, including loop diuretics and a maintenance dose of 2.5
bisoprolol. However, in June 2024, the patient was presented to
our emergency department with the main complaint of lower limb
swelling. The patient denied any symptoms of shortness of breath,
syncope, dizziness, or fatigue. Upon an emergency workup, the
patient’s ECG showed a new-onset 3rd-degree heart block with
atrial flutter (Figure 3). The patient’s vitals were remarkable, with
a heart rate of 38 and blood pressure of 70/50. He was started
on dopamine infusion and bedside transcutancous pacing. His
bisoprolol was held, and the initial laboratory investigation was
sent with no significant abnormalities. He was admitted for further
workup and management. The patient was urgently pushed to
the Cath lab, where a temporary pacemaker was inserted. The
patient’s ECG strip showed continuous pacing, proving the patient
was pace-dependent. A Repeated Echocardiograph done in July
2024 was significant for a further drop in EF, 35-40%, and mild
to moderate valvular aortic stenosis. The patient was shifted to the
electrophysiology lab afterward, where he underwent successful
insertion of a CRT-D to the mid-posterior coronary sinus,
extending to the lateral wall, programmed to DDD-adaptive at
60 bpm. The patient was shifted to the floor in stable condition
with a biventricular-paced rhythm. Given his CHAD Vasc score
of 2, he was started on appropriate anticoagulation. An extensive
workup to investigate the underlying cause of the coexistence of
these contradictory electrical phenomena included an amyloidosis
workup, which came back negative for urine light chains and
immunofixation with unremarkable serum protein electrophoresis.
Infectious causes, including COVID-19, were negative. The
patient’s chest CT showed bilateral hilar lymphadenopathy. In the
light of excluding other medical causes, the patient was presumed

to have sarcoidosis, given his clinical scenario and sarcoidosis
diagnosis score of 5. Thus, the pulmonology team was involved,
and a bronchial biopsy was done, which came back negative for
non-caseating granuloma. A whole-body PET scan showed no
evidence of active inflammation. One week following device
implantation, the patient underwent synchronized cardioversion
with successful restoration of sinus rhythm.

Figure 1: Normal sinus rhythm with 1st-degree heart block.

Figure 2: Delayed myocardial enhancement imaging showed the
presence of 25-50% sub-endomyocardial patchy enhancement in
the anterior, anteroseptal, and apex sarcoidosis.
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Figure 3: 3rd-degree heart block with atrial flutter.

Test Result Reference Range
TSH 1.35 mIU/L 0.35-4.49 mIU/L
AST 21 U/L 5-35U/L

ALT 24 U/L 5-55 U/L

PTH 21.732 pmol/L 2.65-12.73 pmol/L
Free Kappa 28.41 mg/L 3.30-19.40 mg/L
Free Lambda 24.14 mg/L 5.71-19.30 mg/L
Free Kappa / Free Lambda Ratio 1.18 0.26-1.65
Phosphorus 1.11 mmol/L 0.66—1.07 mmol/L
Adjusted Calcium 2.28 mmol/L 2.1-2.55 mmol/L
Potassium 5.0 mmol/L 3.5-5.1 mmol/L
Sodium 135 mmol/L 135-145 mmol/L
Albumin 28 g/L 35-50 g/L

BNP 244.1 pmol/L <28.9 pmol/L
Magnesium 0.88 mmol/L 0.66—1.07 mmol/L

1,25-Dihydroxy Vitamin D

232.1 pmol/L

62.6-228 pmol/L

IgG 8.46 g/L 7.51-15.60 g/L
IgA 1.678 g/L 0.845-4.990 g/L
U24 Calcium 5.60 mmol/day 2.5-7.5 mmol/day

Urine Microalbumin

54.50 mg/L

<30 mg/L
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Urinary Calcium 3.73 mmol/L

Alpha 1 2.6 g/L 3.5-85¢g/L

Alpha 2 7.0 g/L 5.1-8.5g/L

Beta 1 3.6¢g/L 34-52¢g/L

Beta 2 23 gL 2.3-4.7¢g/L

Gamma 7.1¢g/L 8-13.5¢g/L

IFE Absent

AC Ratio 5.9 mg/mmol <2.4 mg/mmol

Abbreviations: TSH: Thyroid stimulating hormone; AST: Aspartate transaminase; PTH: Parathyroid hormone; BNP: Brain natriuretic peptide; IFE:
Immunofixation; AC: Albumin/Creatinine.

Table 1: The possibility of biochemistry as a cause of the patient’s presentation.

Discussion

Cardiac arrhythmia is not an uncommon manifestation of
underlying cardiomyopathy. However, simultaneous presentation
of new-onset atrial flutter and complete heart block in non-
ischemic cardiomyopathy is quite rare. Currently, few cases have
been reported. Given the diagnostic uncertainty, we pursued an
extensive evaluation for possible causes: Our patient had an ECG
with no evidence of previous infarction or pathological Q waves
and a coronary angiogram-proven non-obstructive coronary artery
disease, excluding ischemia as a possible etiology. While it is
possible that Betablocker could progress 1st-degree AV block to
complete heart block or could cause 3rd-degree heart block [2],
it is still rare; therefore, our patient, who was on a maintenance
dose of bisoprolol, was presumed to have had the conduction
disease unmasked rather than caused by the bisoprolol. It is rather
more common for patients with beta-blockers to present with
slow atrial flutter/fibrillation instead of a complete heart block [3].
Moreover, half of the patients receiving beta-blocker-related AV
conduction disorder are thought to restore normal conduction after
drug cessation. Thus, Bisoprolol was discontinued, but complete
heart block persisted after one week, making this an unlikely
sole etiology [4]. Nonetheless, aside from mild proteinuria, all
of our patient’s blood work was within normal range, including
chemistry, electrolytes, and TSH levels (Table 1), eliminating the
possibility of biochemistry as a cause of the patient’s presentation.
Whilst it’s possible for cardiac amyloidosis to present with
restrictive cardiomyopathy and conduction abnormalities, our
patient’s protein electrophoresis and urine immunofixation were
negative, therefore effectively excluding amyloidosis as a working
diagnosis in the patient. Inexplicable high-grade atrioventricular
block in a person under 60 should raise the alert of the possibility
of underlying cardiac sarcoidosis. Cardiac sarcoidosis represents
a prime consideration in this case. CMR, a high-spatial-resolution

method, provides a valuable tool for the non-invasive diagnosis
of cardiac sarcoidosis. A late gadolinium enhancement (LGE)
suggests sarcoidosis-related cardiac involvement, with a high
sensitivity (95%) and specificity (85%) for the diagnosis of cardiac
sarcoidosis [5,6]. Similarly, our patient’s CMR showed patchy
myocardial involvement and delayed enhancement in the absence
of obstructive coronary lesion, which was highly suggestive of
cardiac sarcoidosis. It might be necessary to do an endomyocardial
biopsy to establish a definite diagnosis of cardiac sarcoidosis, as
stated by the Heart Rhythm Society expert consensus in diagnosing
arrhythmia associated with cardiac sarcoidosis [7]. However,
because the disease is focal and patchy in nature, EMB has low
sensitivity and only reveals non-caseating granulomas in less
than 25% of CS patients [8,9]. The constellation of unexplained
high-grade AV block in a middle-aged patient with reduced
ejection fraction and hilar lymphadenopathy is highly suggestive
of sarcoidosis despite negative biopsy and PET findings. One last
possibility is progressive idiopathic fibrosis of the conduction
system (Lev’s or Lenegre’s disease), which might explain the
evolution from first-degree to complete heart block. However,
these conditions rarely affect atrial tissue sufficiently to cause
flutter, making this diagnosis less likely in isolation. Other potential
reversible causes, such as infectious causes, including COVID-19
and other viral myocarditis, were also sought and ruled out. Some
histopathological studies have demonstrated that patients with
complete AV block often have concurrent atrial pathology that can
predispose to atrial arrhythmia. Ohkawa et al. and Yamashita et al.
have shown correlations between atrial lesions and AV conduction
disorders, suggesting that shared underlying pathology might
affect both structures simultaneously. This concept of “atrial-
malfunctioning a trio-Hisian block” may explain the rhythm
combination in our patient [10,11], yet remains a less likely cause
than sarcoidosis in light of our patient’s presentation.
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Yet our patient was a candidate for conventional right ventricular
pacing. We favoured choosing CRT-D due to the lower negative
impact and side effects on the heart, such as heart failure and atrial
fibrillation/flutter, which our patients had previously encountered
before cardioversion to restore sinus rhythm [11-13]. Moreover,
current data suggest that in patients with depressed left ventricular
function, RV pacing negatively impacts the left ventricular function
and structure, leading to further deterioration in LV function
and possibly to atrial arrhythmias [14,15]. Though patients with
normal left ventricular function can usually tolerate continuous
RVA pacing [15], the possibility of underlying sarcoidosis placed
our patient at high risk for malignant arrhythmias, justifying
defibrillator capability. Consequently, we inserted CRT-D rather
than CRT-P.

Conclusion

This case illustrates that concurrent atrial flutter and complete
heart block should prompt consideration of specific underlying
pathologies, particularly infiltrative cardiomyopathies. While a
definitive diagnosis remains challenging in some cases, a systematic
approach to the differential diagnosis can guide appropriate
management. In patients with this rare arrhythmia combination
and reduced ejection fraction, CRT-D represents a reasonable
therapeutic strategy that addresses both the bradyarrhythmia and
the potential risk of tachyarrhythmias. Long-term monitoring
remains essential, as the underlying etiology may become more
apparent over time with disease progression.
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