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Abstract:

The balloon cryoablation (CA) procedure is an established method for the permanent
treatment of atrial fibrillation (AF). Like other surgical interventions, it is associated with the
potential development of early and late complications, including neurological ones such as
migraine. We report a case of migraine headaches after the CA procedure. 25-year-old man
with paroxysmal AF, without comorbidities, underwent balloon CA. On the second day after
the procedure, the patient developed visual symptoms typical of migraine aura. After 30
minutes, these symptoms disappeared and appeared classic migraine headache attack. Similar
episodes occurred over the following days. A focal central nervous system lesion was ruled
out and a diagnosis of migraine with aura was made. The patient received a typical migraine
attack treatment. The attacks ceased within two weeks. 3 months later during the follow-up

visit at the neurology clinic no abnormalities were detected.
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We decided to check if the migraine is a rare complication of AF ablation surgery. Many
studies do not include migraine headaches at all in the neurological complications of ablation.
However, based on some studies, it may seem that the incidence of migraine as a

complication of ablation is underestimated.

Keywords: migraine; neurological complications; ablation; atrial fibrilation; foramen ovale

Introduction:

Atrial fibrillation (AF) is the most common heart rhythm disorder in the adult
population [1]. There are several subdivisions of AF, one of which is the division into
paroxysmal, persistent and permanent AF [1]. In paroxysmal AF, abnormal imaging findings
that may be indicative of organic heart disease are less common than in persistent and
permanent AF, and its common cause is pathological electrical activity in the region of the
pulmonary vein outlet to the left atrium [1]. A way to permanently treat this tachyarrhythmia
is percutaneous ablation, which involves destroying the electrical connections that cause re-
entry loops and electrical storms [1,2]. One new option is the balloon cryoablation procedure,
which is an established treatment method for atrial fibrillation [1,2,3,4].

Like other surgical interventions, this procedure is associated with the potential for
the development of early and late complications, such as injection site complications, phrenic
nerve injury, tamponade or fluid in the pericardial sac, (pulmonary or bronchial complication),
and neurological disorders [1,2]. The latter include ischaemic stroke, TIA, intracerebral
haemorrhage, and migraine [5,6,7,8].

Migraine headaches are among the rare complications of AF ablation surgery [5,6]. In
many cases, they are even overlooked in studies on the subject [2], although it can be inferred
from a small number of papers that their incidence rate may be higher [5,6,9].

Once the more common neurological complications of AF ablation surgery have been
ruled out, it is important to remember to direct the diagnostic process towards migraine. The
key to its diagnosis is taking a thorough medical history and considering the International
Headache Society (IHS) criteria [10]. Performing imaging studies is not necessary to make
the diagnosis, and EEG examination, despite frequent paroxysmal changes, adds little to the

diagnostic process [10,11].
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Case report:

A 25-year-old man with a history of paroxysmal atrial fibrillation (AF) was scheduled for
balloon cryoablation of AF. Prior to the procedure, the patient had been on continuous
rivaroxaban 20 mg 1x1 for 4 weeks. He presented no history of migraine episodes or other
comorbidities. On admission, ECG showed sinus rhythm, regular heart rate (NSR) of
approximately 60/min. Preoperative echocardiography confirmed no thrombus, non-enlarged
atria and no other significant changes. An atrial fibrillation balloon cryoablation procedure
was performed - pulmonary vein isolation.

Procedure description: An electrode was inserted into the right atrium via the inferior vena
cava (RV/SVC) during sinus rhythm, which alternated with short episodes of atrial
fibrillation. An Arctic Front Advance (2AF283) French - 10.5 mm cryoablation catheter was
inserted into the left atrium by transseptal puncture. Unfractionated heparin and 1 ampoule of
Fentanyl were administered. Ablation - balloon cryoablation (pulmonary vein isolation) was
performed. Pulmonary vein cryoablation parameters: left superior pulmonary vein (LSPV)
(240s - 440C), left inferior pulmonary vein (LIPV) (240s - 440C), right superior pulmonary
vein (RSPV) (240s - 370C), joint outlets of right middle pulmonary vein and right inferior
pulmonary vein (RMPV/RIPV) (240s - 370C). Blood pressures during the procedure were
120/62, 96/60 and 120/60 mmHg. The procedure lasted 85 minutes. The perioperative and
early postoperative period were uncomplicated. The patient was discharged from the ward in
good general condition and instructed to take rivaroxaban 20 mg 1x1 for a minimum of 4
weeks and bisoprolol 2.5 mg 1x1.

On the second postoperative day, the patient suddenly developed visual disturbances in the
form of blurred vision and the occurrence of a flickering glare, which then evolved into left-
sided anopia. The episode lasted for about 30 minutes, after which the visual complaints
disappeared completely, but a severe, throbbing, unilateral headache appeared, localised to
the left orbital region and increasing on exertion. The pain was accompanied by nausea,
fatigue, photophobia and phonophobia. The pain subsided after several hours of sleep and the
administration of paracetamol. Over the following days, episodes with a similar course
occurred three times. In addition, during one of the episodes, sensory complaints consisting
of a feeling of numbness in the lateral part of the left upper limb occurred, however they

spontaneously subsided without any permanent disturbances.

55



The patient presented to the emergency room, where blood pressure was measured - 139/80
mmHg, heart rate (HR) 84/min. On neurological examination: patient conscious, auto- and
allopsychic orientation correct, meningeal signs negative, very discrete L>P anisocoria,
sluggish indirect consensual response of the left eye upon illumination of the right eye, no
obvious Relative Afferent Pupillary Defect (RAPD), without other cranial nerve
abnormalities, strength and muscle tone normal, deep tendon reflexes moderately vivid,
symmetrical, no sensory disturbances, no ataxia, no pathological reflexes, Romberg test
normal, gait normal. A computed tomography (CT) scan of the head with contrast was
performed to rule out another cause of the symptoms; this examination did not show

extravasated blood, foci of pathological enhancement after contrast administration, or other

abnormalities (shown in Fig. 1).

Fig. 1. Computed tomography imaging before administering the contrast (a) and after
administering the contrast (b). There are no signs of bleeding and focal damage of central

nervous system.

In view of the characteristic history, clinical presentation and the absence of abnormalities on
imaging, a diagnosis of migraine with aura was made. Adjunct use of 1000 mg paracetamol
or a combined preparation of acetylsalicylic acid (ASA)+paracetamol+caffeine or

zolmitriptan 5 mg sublingually was prescribed; bisoprolol was substituted for metoprolol 50
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mg 1x1. Treatment with rivaroxaban was maintained. The patient was discharged home in
good condition.

A single episode of lesser severity and shorter duration occurred within a week of the
emergency room visit. After this time, the patient denied a recurrence of symptoms. After
consultation with a cardiologist, rivaroxaban was discontinued 4 weeks after the cryoablation
procedure and metoprolol was discontinued one month after the last seizure. As advised, the
patient had a follow-up visit at the neurology clinic 3 months later. The patient reported that
taking paracetamol or a combined preparation of ASA+paracetamol+caffeine have resulted a
slight reduction in pain. After taking a Zolmitriptan the migraine headaches have subsided.
No abnormalities or complications were detected during the visit. The diagnosis of migraine
was completed. Since then, no migraine attacks or other concerning neurological symptoms
have been reported. On transthoracic echocardiography (TTE), atrial septal thinning was
observed in the % of the distal atrial septum over a distance of approximately 0.5 cm, without
echocardiographic signs of leakage, otherwise without significant pathology: left ventricular
dimensions 53.5/29 mm, left atrium 37 mm, right atrium 37/39 mm, ejection fraction (EF)
66%. Transesophageal echocardiography (TEE) was proposed to the patient but he refused to
undergo the examination. Considering the examination and clinical symptoms, an atrial septal
defect can be excluded with high probability, but transoesophageal echocardiography with
contrast has been recommended in case of recurrent migraine attacks, as it is the conclusive

test for the assessment of atrial septal defects [12].

Discussion:

A common cause of paroxysmal atrial fibrillation is pathological electrical activity in the
region of the pulmonary vein outlet to the left atrium [1]. Treatment prevents the conduction
of electrical impulses to the distal parts of the atria and thus interrupts the initiation of atrial
fibrillation [1]. One method is radiofrequency ablation. Its effectiveness in maintaining sinus
rthythm compared to pharmacotherapy has been confirmed in randomised trials [1,3,7].
Radiofrequency ablation is dependent on the skill of the operator, so a simpler method of
cryoablation has been developed and has become one of the primary procedures for the
treatment of paroxysmal atrial fibrillation [1,2]. Currently, the use of cryoablation is not
associated with a greater risk to the patient than the use of radiofrequency ablation [2]. A
study performed with second-generation cryoballoons shows an efficacy of 79.2% in

maintaining sinus rhythm after 2 years [3] and 59.0% after 5 years [4]. Worse results have
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been obtained in patients with permanent atrial fibrillation, an enlarged left atrium, and
diabetes mellitus [3,4].

The ablation procedure may be associated with numerous complications such as local
complications at the insertion site, phrenic nerve injury, tamponade or fluid in the pericardial
sac, (pulmonary or bronchial complication), transient neurological disorders, (dyspnea),
(thromboembolism) [2].

On the basis of the patient's history, physical examination and additional investigations
described in the case report, a diagnosis of migraine with aura was made. It is a rare
complication of ablation [5,6]. Two studies from 2010 and 2011 can be found among the
publications on this topic. In the first, the study group consisted of 2,069 people; there were
complications of headache (2.3%), including newly diagnosed migraine (1.1%), probable
newly diagnosed migraine (0.6%) and recurrent headache with a history of migraine (0.4%)
[5]. In the second study, the study group comprised 571 patients, and migraine complications
occurred in three patients, representing approximately 0.5% [6]. These are among the few
studies linking the occurrence of newly diagnosed migraine to AF ablation.

Complications related to (thromboembolism) such as stroke or TIA are more commonly
described in the literature [2,7,13]. One of many articles is a meta-analysis comprising 18
studies and a total of 5513 patients. The incidence of complications related to
(thromboembolism) during anticoagulant treatment can be 0.12% (warfarin) and 0.65%
(dabigatran) [13]. According to another study involving an even larger group of patients
(67090 hospitalisations), acute cerebrovascular disorders may occur in 0.8 % of cases, in
which stroke accounts for 73 % of them, TIA 24 % and haemorrhage 2 % [7].

According to one study, the incidence of newly diagnosed migraine in patients after ablation
can be up to 8% [9]. However, we realise that such a high percentage may be due to the small
sample size (87 patients) and the non-standardised symptom questionnaire [9].

Considering the available studies, it could be assumed that migraine complications may occur
with similar frequency or even more frequently than TIA, but it may be too hasty to draw
such conclusions on the basis of single studies. Large studies assessing the incidence of both
complications in a single group of patients to compare their frequency are lacking.

The large effects that a stroke episode may cause make it necessary to focus on the urgent
exclusion of an ischaemic episode in the ED or emergency room in patients after AF ablation.
The neurological symptoms of a migraine and an ischaemic episode may be similar in many
cases [8]. According to 61 studies involving 62664 participants, the proportion resembling

ischaemic stroke was 24.8 %, of which 7.76 % constituted migraine [8]. Thus, once an
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ischaemic or haemorrhagic episode within the central nervous system has been ruled out, it is
important to remember to carry out a diagnosis of migraine as a complication after AF
ablation.

Despite years of research and considerable progress, the etiology of migraine is still unclear
[10]. A genetically determined, multigene channelopathy is considered to be the primary
cause, and a secondary cause is a particular propensity for increased vasomotor activity [10].
Studies in which there is a correlation between a higher incidence of migraines and a
persistent foramen ovale should be considered [5,14,15]. The formation of an iatrogenic atrial
septal defect may cause right-left leakage similar to a persistent foramen ovale and thus
increase the risk of migraine [5,6,9,14]. However, the mechanism by which right-left leakage
would lead to migraine attacks is unknown, but hypotheses exist to explain this relationship
[5,6,14,15]. Episodes of headaches with or without aura may only be a temporary condition,
perhaps due to a change in haemodynamic conditions after the ablation procedure.

According to a meta-analysis involving 1165 patients, an improvement in migraine symptoms

can be observed after closure of the persistent foramen ovale [14].

Conclusion:

Further research is needed to uncover the exact mechanisms underlying migraines, as well as
linking their occurrence to undergoing ablation surgery. Nevertheless, studies on a large
group of patients that would show the epidemiological foundation of neurological
complications after AF ablation are also important. Indeed, the results of some studies
conducted so far may suggest that the incidence of migraine headaches after ablation is

underestimated [5,6,9].
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