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Abstract

New-onset complete heart block (CHB) occurring in a healthy young 
female is a relatively rare finding. We report a case of a 33-year-old 
female who was incidentally found to have CHB after presenting with 
a left tibial shaft fracture after a fall. Despite a past medical history 
of epilepsy, the maintenance of a long, seizure-free period coupled 
with the absence of neuromuscular weakness prompted a thorough 
investigation, and the etiology of the CHB was ultimately determined 
to be lacosamide (LCM), the antiseizure medication. The discontinu-
ation of LCM resulted in spontaneous conversion to sinus rhythm, 
and an outpatient follow-up 4 weeks after discharge revealed no fur-
ther episodes of falls, heart block, or other symptoms. We believe this 
is a rare presentation of LCM-induced CHB in an otherwise healthy 
young female.
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Introduction

Complete heart block (CHB) is a pathological heart rhythm, in 
which there is an absence of electrical conduction through the 
atrioventricular (AV) node, resulting in complete dissociation 
of the atria and ventricles [1]. The defect in the cardiac con-
duction system can occur at any location between the AV node 
and the Purkinje fibers, and typically causes characteristic 
findings on electrocardiography (ECG) such as a regular P-P 
interval, an absent relationship between the P waves and QRS 
complexes, and the presence of more P waves than QRS com-
plexes. Although any degree of AV block is common, third-
degree AV block is rare, with an incidence of approximately 
0.02% in the general population.

Lacosamide (LCM), an antiepileptic agent that selectively 

enhances the slow inactivation of voltage-gated sodium chan-
nels, exerts its antiseizure effects through hyperexcitable neu-
ronal membranes and inhibition of repetitive neuronal firing 
[2]. It is Food and Drug Administration (FDA)-approved for 
both monotherapy and adjunctive therapy in partial-onset sei-
zures and for adjunctive therapy only in primary generalized 
tonic-clonic seizures. LCM is usually well-tolerated and com-
mon side effects include dizziness, nausea, vertigo, abnormal 
coordination, and ataxia [3].

In this report, we present a rare case of LCM-induced 
CHB in a patient presenting with a left tibial shaft fracture af-
ter a fall. We highlight the clinical presentation, ECG findings, 
diagnostic approach, and management in this unique scenario.

Case Report

Investigations

A 33-year-old female with a past medical history of epilep-
sy, cerebral palsy, and intellectual disability presented to the 
emergency department for left lower extremity pain after an 
unwitnessed fall. The morning prior to presentation, the patient 
fell after using the restroom and reportedly hit her left knee. 
She was unsure whether she had lost consciousness prior to 
the fall but was found on the ground by her mother. She denied 
any other trauma or nausea, warmth, or diaphoresis before the 
fall as well as any reported tongue biting, bowel or bladder in-
continence, extremity weakness, or delayed return to baseline 
mental status according to her mother. She has been unable 
to ambulate due to pain. She has had no prior history of falls, 
and a review of systems was negative for dizziness, headache, 
chest pain, shortness of breath, palpitations, abdominal pain, 
bowel or bladder changes, or any constitutional symptoms. 
Her last seizure episode occurred over a year ago.

The patient did not smoke, drink, or use illicit or recrea-
tional drugs, and has always lived with her mother, who takes 
care of her 24 h a day, 7 days a week. The only recent travel 
they had was to Central America approximately 5 months be-
fore presentation.

Diagnosis and treatment

On arrival, she was afebrile, blood pressure (BP) of 110/68 mm 
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Hg, a heart rate of 88 beats per minute, a respiratory rate of 20 
breaths per minute, and an oxygen saturation of 98% as meas-
ured by pulse oximetry. Physical exam was notable for edema, 
erythema, and tenderness to the left ankle and tibia, and labo-
ratory findings showed a serum creatinine level of 2.57 mg/
dL, a serum potassium level of 5.6 mEq/L, a serum glucose 
of 168 mg/dL, a thyroid-stimulating hormone level of 4.67 
µIU/mL, a normal free T4 level of 1.02 ng/dL, and a normal 
urine toxicology screen. An X-ray of the left lower extremity 
revealed a closed left spiral tibial shaft fracture with medial 
translation of the distal fragment (Fig. 1), and an external re-
duction and splinting was performed by the orthopedic team 
in the emergency department. The patient was admitted and 
planned for orthopedic surgery that same day, but the surgery 
was deferred owing to a preoperative ECG showing a junc-
tional escape rhythm with a heart rate in the 30s in the setting 
of a CHB (Fig. 2). Soon after this ECG was taken, the patient 
had complained of dizziness and nausea, and had an episode of 
non-bilious, non-bloody vomiting. Because the patient failed 
to respond to initial treatment of acute hyperkalemia with cal-
cium gluconate, insulin, and albuterol, the cardiology service 
was consulted and a transvenous pacemaker (TVP) was placed 
(Fig. 3). The patient was transferred to the cardiac care unit for 
further management of new-onset CHB with a potential need 
for permanent pacing.

Home medications included lamotrigine, LCM, and lev-
etiracetam.

After admission, a workup for reversible etiologies of 
CHB was begun. Erythrocyte sedimentation rate (ESR) was 54 
mm/h and C-reactive protein (CRP) levels was 74 mg/dL, and 
the rest of the workup, including Lyme titers, human immuno-
deficiency virus (HIV) testing, tuberculosis (TB) testing, rapid 
plasma reagin (RPR), antinuclear antibodies (ANAs), extracta-
ble nuclear antigen antibodies (ENAs) panel, angiotensin-con-
verting enzyme (ACE) levels, digoxin levels, and peripheral 
smear for parasitic protozoans, were within normal limits. A 
transthoracic echocardiogram (TTE) showed a grossly normal 
heart and function without valvular abnormalities or any con-
genital heart defects, and a 24-h video electroencephalogram 
(vEEG) was unremarkable for any breakthrough seizures, al-
though it did show generalized cortical irritability with frontal 
predominance suggestive of generalized epilepsy syndrome.

On day 5 of admission, 3 days after LCM was switched to 
clobazam (as we considered LCM as a possible culprit), spon-
taneous resumption of AV nodal conduction was noted (Fig. 
4). The patient eventually underwent open reduction and in-
ternal fixation of her left lower extremity and was discharged 
with clobazam in lieu of LCM.

Follow-up and outcomes

At an outpatient follow-up visit 4 weeks after discharge, the 
patient continued to be in sinus rhythm and was asymptomatic 
with no further episodes of bradyarrhythmias or falls.

Discussion

The development of CHB at a young age of 33 years is some-
what unusual. In contrast to the idiopathic and fibrotic degen-
eration of the cardiac conduction system frequently presumed 
to be the etiology in older patients, reversible etiologies are 
more likely in the younger population, particularly in the ab-
sence of primary cardiac disease. In this patient who presented 
with a fracture after a fall, the etiology for her presentation was 
initially challenging to identify due to the absence of any prior 
history of falls, focal neurologic deficits, musculoskeletal de-
generation, or any other known precipitating factor other than 
epilepsy, which had been well controlled. Although a seizure 
episode may have led to her fall, her compliance with a robust 
antiepileptic regimen, the absence of any recent breakthrough 
seizures, and an unremarkable vEEG suggest that seizures are 
less likely, prompting investigation into other etiologies. The 
incidental finding of CHB on preoperative ECG was fortuitous 
in that it not only provided an important diagnostic clue, but 
also led to her appropriate placement in the cardiac care unit 
for further management of the CHB. The development of CHB 
in unit without telemetry, where she would have been placed 
had the CHB not been detected prior to admission, during sur-
gery, or even during the postoperative period could have been 
outcome-altering. We postulate that the fall was likely due to 
a syncopal or presyncopal episode in the setting of perhaps 

Figure 1. Left lower extremity X-ray showing closed left spiral tibial 
shaft fracture with medial translation of the distal fragment (arrow).
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transient CHB.
In higher degrees of AV block, such as Mobitz type 2, 

high-grade AV block, or CHB, the diagnostic and manage-
ment approach typically involve a search for reversible eti-
ologies and if none, placement of a permanent pacemaker. 
Reversible etiologies for AV block are numerous and include 
structural heart disease, myocardial ischemia, myocarditis, 

endocarditis with abscess formation, electrolyte disturbanc-
es, hypothyroidism, medications such as AV nodal blocking 
agents, and post-procedural causes such as after cardiac sur-
gery, catheter ablation, or transcatheter aortic valve implanta-
tion [4]. In more than half the cases, however, no reversible 
etiology is identifiable, and the block is considered idiopathic. 
In our patient, an infectious workup was negative for Lyme 

Figure 2. Preoperative ECG showing ventricular escape rhythm in the setting of third-degree AV block. AV: atrioventricular; ECG: 
electrocardiogram.

Figure 3. ECG after TVP placement showing a ventricular-paced rhythm. ECG: electrocardiogram; TVP: transvenous pacemaker.
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disease, HIV, TB, syphilis, and Chagas disease. Autoimmune 
etiologies were also less likely given the normal ANA and 
ENA panels. Structural heart disease and congenital heart 
defects were absent, and etiologies such as sarcoidosis, di-
goxin toxicity, myocardial ischemia, and myocarditis were 
also less likely due to normal ACE and digoxin levels, the 
absence of symptoms suggestive of acute or chronic coronary 
syndromes, and the clear hemodynamic stability that was 
maintained throughout hospitalization after placement of the 
TVP. Medication-related etiologies were also initially unlike-
ly, despite temporarily discontinuing LCM, until spontaneous 
resumption of AV conduction was noted 3 days after drug ces-
sation. Medications that cause CHB, or any degree of heart 
block, are usually those that prolong the AV nodal refractory 
period such as beta-blockers and calcium channel blockers. 
However, given the scarce reports of LCM causing AV block 
and the absence of a more likely etiology to explain the CHB, 
LCM was temporarily discontinued, a decision supported by 
the patient’s relatively low risk of developing breakthrough 
seizures due to an unremarkable vEEG and the maintenance 
of a seizure-free state for over a year. Rare reports of LCM 
causing conduction abnormalities described dose-dependent 
PR interval prolongation, symptomatic second-degree AV 
block, and second-degree AV block resulting in cardiac arrest, 
although these occurrences were noted in patients with pre-
existing conduction disease, those who had received LCM 
concurrently with carbamazepine, and in neonates, respec-
tively [5, 6]. There are also several reports describing LCM’s 
association with syncope, but they detailed patients who were 
either receiving LCM for diabetic neuropathy or those with 
cardiac risk factors and concomitant use of AV nodal blocking 

agents. Despite none of the clinical scenarios snugly fitting 
our patient, they do support the possibility of LCM causing 
bradyarrhythmias, such as CHB, in our patient. Another fea-
ture that strongly supports LCM causing CHB is the temporal 
relationship between LCM cessation and the resumption of 
normal AV conduction. The half-life of LCM is approximate-
ly 13 h and its duration of action ranges from 52 to 65 h, based 
on 4 or 5 half-lives, coinciding with the reversion to sinus 
rhythm that occurred on day 3 of LCM cessation, which fell 
within the 48- to 72-h time window.

Discontinuation of reversible etiologies for CHB typically 
results in resumption, as was the case seen in our patient, elim-
inating the need for permanent pacemaker implantation. At a 
follow-up visit 4 weeks after discharge, the patient continued 
to be in sinus rhythm and the absence of recurrent episodes 
cemented the diagnosis of LCM-induced CHB.

Conclusion

We report the case of a young female who presented to the 
hospital for a left lower extremity fracture after a fall. After 
extensive workup, the etiology of her fall was determined to be 
arrhythmogenic syncope secondary to CHB and discontinua-
tion of the causative agent, LCM, resulted in the spontaneous 
resumption of AV conduction within 3 days. To the best of our 
knowledge, LCM-induced CHB is a are complication in an 
otherwise healthy young patient without cardiac comorbidities 
and adds to the sparse literature of LCM-associated conduc-
tion abnormalities. We aim to raise awareness of LCM-related 
arrhythmias, especially in the epileptic population.

Figure 4. ECG demonstrating spontaneous reversion to sinus rhythm on the third day of LCM discontinuation. ECG: electrocar-
diogram; LCM: lacosamide.
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