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HEART RATE VARIABILITY IN PAROXISMAL ATRIAL
FIBRILLATION BEFORE AND AFTER CATHETER ABLATION AT
AN EXAMPLE OF CLINICAL CASE
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Changes in heart rate variability (HRV) before and after catheter radiofrequency ablation (RFA) of
pulmonary veins in paroxysmal atrial fibrillation (AF) are considered at an example of clinical case. Initially
low HRV in patients after ablation halved, which can lead to increased frequency and extension of AF
paroxysms. In the accompanied medication, which included bisoprolol, valsartan, atorvastatin and
rivaroxaban, to increase HRV were proposed increasing the dose of bisoprolol or search for more effective

beta blocker.
KEY WORDS: heart rate variability, catheter radiofrequency ablation, paroxysmal atrial fibrillation

BAPIABEJILHICTH CEPIIEBOI'O PUTMY TP MTAPOKCH3MAJILHIN ®IBPUJISLIIT
MEPEJICEP/Ib JIO TA IICJSI KATETEPHOI ABJIAIIT HA TIPUKJIA I KJITHIYHOT'O
BUIAJIKY

Cmpenana I. A.I, bpunza M. C.I, Bonkoes /1. 6'.2, Jlonin /1. 0.°
! XapkiBchknii HamionansHmi yHiBepenTet iveni B. H. Kapasina, m. Xapkis, Ykpaina
2 HCTHTYT 3aranbHOI Ta HeBixKmaaHoi Xipyprii imeni B. T. 3aiinesa HAMH Ykpainn, M. Xapki, Ykpaina

3miHn BapiabenpHOCTI ceprieBoro putmy (BCP) mo Ta micis BHKOHAaHHS pPamioyacTOTHOI KaTeTEpPHOI
abmamii (PYA) nmereHeBHX BEH IpH MapoKcu3ManbHIN (iOpmmamii mepencepap (PII) posrmsmatoTses Ha
MIPUKIAAL KIiHIYHOTO BHMAAKy. I[lodaTkoBo HU3pKa BCP y mamieHTK™ micis aGmsmii 3HU3MIACS BIBIYi, IO
MO IIPHU3BECTH 10 30UIBIICHHS YacTOTH Ta MOJOBXKEeHHS mnapokcu3mie OII. B MenukaMeHTO3HOMY
CYIIPOBO/Ii, 110 BKJIIOUMB OiCOIPOJION, BaJicapTaH, aTOPBACTATHH Ta piBapokcabaH, mis 30impmeHHs BCP
3aMpoINOHOBAHE CTYIICHEBE 301IBIIEHHS 1031 Oicompooy abo Mmomryk Ok aieBoro OeTa Girokaropa.

K/TIO90BI CJIOBA: BapiaGenbHICTH CEpIIEBOTO PHUTMY, pajiodacToTHa KaTeTepHa aOIsIis,
TapoKcu3MabHa QiOPUIIALIIS Iepeicepib

BAPUABEJIbHOCTH CEPJIEYHOI'O PUTMA ITPA HAPOKCHU3MAJIbHON ®UBEPUJLIIALIMN
MHPEJCEPJIMI JIO Y IOCJIE KATETEPHOM ABJIAIIMU HA IPUMEPE KJIMHUYECKOI'O
CIYUYAA

Cmpenanan H. A. ’, bpuinza M. C. ’, Boakos /1. E.z, Jlonun JI. A2
: XapbKOBCKUI HAaITMOHANBHBIN yHUBepcuTeT uMeHn B. H. Kapasuna, r. XapekoB, Ykpanna
? WuctuTyT 00meit n HeoTnoxxHo! xupyprun umenn B. T. 3aiinesa HAMH VYkpaunnsl, r. XapbKoB,

Ykpauna

W3menenns BapmabenpHOocTH cepaeuHoro putma (BCP) no u mocne BBINOMHEHHS KaTeTepHON
pannouyactoTHoi abmammu (PYA) nmerodsslx BeH IpH MapoKcu3ManbHOM ¢ubpmmursnnu npencepauit (PII)
paccMaTpuBaIOTCd Ha IpHMeEpe KIMHUYECKOro ciydasd. M3HagampHo HHM3Kas BCP y mamumentku mocne
a0Janyy CHU3WIIOCH BJIBOE, YTO MOXKET IPUBECTH K YBEIMYCHHIO YaCTOThI U YAJIMHEHMIO apokcu3moB OII. B
MEIMKaMEHTO3HOM COIPOBOKAECHUH, BKIIIOYABIIEM OHCOIPOIIO, BajcapTaH, aTOPBACTaTHH U pUBapoKcabaH,
anst ysenuuenuss BCC mpenniokeHO CTymeH4YaToe YBEIMYEHHME [03bl OHCONpOoJoa MIM IOUCK Ooiee

a¢hdexTuBHOrO OeTa OIIOKATOPA.

K/IIOYEBBIE CJ/IOBA: BapualGenbHOCTH CEpJCYHOTO pUTMA, KaTeTepHas paJrodvacToTHas aduarms,
napoxcu3MalibHast pUOPHILISALHS peicepaAnit

© Streliana I. A., Brynza M. S., Volkov D. E.,
Lopin D. O., 2017 95



Journal of V. N. Karazin’ KhNU. 2017

INTRODUCTION

Atrial fibrillation (AF) represents a major
cause of stroke, heart failure, sudden death and
cardiovascular morbidity in the world.
Whatever form it takes a risk of
thromboembolic complications are equally
high, so special attention should be given
anticoagulant therapy for their prevention [1-6].

The strategy of patients management in case
of paroxysmal AF is maintenance of sinus
rhythm or transfer to permanent AF at
obligatory minimization of thromboembolic
complications  risks. In  some  cases,
antiarrhythmic therapy is contraindicated due to
possible arrhythmogenic, organic toxic effects
and threat of thromboembolic accidents, such
patients should be offered radiofrequency
ablation (RFA) [5].

Development and progression of paroxysmal
AF affected by autonomic nervous system
(ANS), firstly, drop the parasympathetic power
level [7]. After RFA further reduction of HRV
total power spectrum and violation ratio of its
frequency components is observed [1, 4], which
can lead to relapses and worsening of AF [7].

Existing research of HRV changes after
RFA in patients with AF treated within 24
hours [1], while the ANS is rapidly changing
process that may assess only a short record of a
heart rate [7-8].

Given this, presented clinical case
demonstrates changes of HRV before and after
RFA in patients with paroxysmal AF, and
allows predicting results of RFA.

OUR PATIENT

Woman 63 years, retired, city resident. The
diagnosis on admission: ischemic heart disease
(IHD), unstable angina (progressive tension).
Condition after coronary ventriculography
(CVG) and stenting (06.06.16).  Atrial
fibrillation, persistent form (10.18.16). Arterial
hypertension (AH) III st., 3 deg. Heart failure
II-a st. with preserved left ventricular (LV)
ejection fraction. Risk IV (very high).

COMPLAINTS

Heartbeat and feeling of heart outages, that
stops during one day after taking

450 mg propafenone. Burning pain in the
heart, that irradiates the left arm, and disappears
after taking 1-2 doses of nitroglycerin during 3
minutes. Shortness of breath with little exertion.
Headache in the occipital region associated with
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an increasing blood pressure (BP) up to
140/90 mm Hg. Recurring pain in the cervical
spine, pain and numbness in both upper
extremities.

ANAMNESIS MORBI

For many years the patient has been
suffering from hypertension with a maximum
elevation of BP to 180/100 mm Hg. Chronic
IHD about 4 years. In November 2013 —
complaints of palpitations and a feeling of heart
outages, first emerged AF was diagnosed. She
was treated by amiodarone under the scheme
with recommendations for further management.
Since May 2014 a tendency to increase the
frequency of episodes of paroxysmal AF was
observed. She didn’t follow the recommended
regimen; the drug was carried out «on request».
In June 2016 stenting of the left descending
coronary artery due to its 90 % occlusion was
performed. There was pain in the left heart, but
BP is not rise above 140/95 mm Hg. In
connection with increasing of heart pain, CVG
was repeated in September 2016 with
satisfactory results. The same time ultrasound
revealed presence of 10.7 mm node in the left
thyroid gland (TG). Thyroid hormones were
investigated — TSH — 0,23 mkMEd/ml, T4 —

28.9 pmol/l.  Patient was consulted by
endocrinologist,  diagnosed  of  nodular
hyperthyroidism, tiamazol therapy  was

prescribed by scheme. At this time, the
frequency of AF episodes increases to daily
attacks, their tolerance deteriorates, and
therefore she appealed to the cardiac
arrhythmias expert. RFA of pulmonary veins
was recommended, which was appeared in
October 28, 2016. Treatment before RFA:

propafenone, valsartan, bisoprolol, lercani-
dipine, aspirin, clopidogrel, rivaroksaban.
ANAMNESIS VITAE

Has a satisfactory living conditions. By
profession an engineer, working conditions
associated with emotional stress frequently. She
adheres diet with restricted intake of salt to
3 g/day. Bad habits denied. Allergic anamnesis
is not burdened. Tuberculosis, viral hepatitis,
diabetes, mental and venereal diseases, trauma
and surgery denied. During life she marks acute
respiratory infections (3—4 times a year).
Heredity is burdened by disease cardiovascular
system, such as IHD and AH.



OBJECTIVE STATUS

General condition is moderately satisfactory,
consciousness is clear, situation is active.
Proper body constitution, high nutrition, body
mass index — 29.7 kg/m2. Skin and visible
mucous membranes are clean, pale pink,
cyanosis is not defined. Pastosity of lower
extremities. Lymph nodes are available for
palpation, not increased. The thyroid gland is
not visually determined by palpation — node in
the left lobe of about 1 cm. Painless, not
soldered to surrounding tissues.
Musculoskeletal system normal, moderate
tenderness paravertebral points in the cervical
spine.  Respiratory  system is  without
pathological changes. Cardiovascular system:
arrhythmic heart activity, tones are muted, heart
rate (HR) = 115 # Ps, forked first tone, accent
of II tone above the pulmonary artery, mild
systolic murmur on aorta, BP in both upper
extremities 120/80 mm Hg. Belly regular shape,
slightly increased by developed subcutaneous
fat. Superficial palpation is painless, no
peritoneal signs. Liver increased by 1.5cm,
painless, its margin is smooth, rounded.
Effleurage symptom in lumbar is painless.

PRELIMINARY DIAGNOSIS

Main: IHD, stable exertional angina, I1I FC.
AH, III st., 3 deg., risk is very high. Nodular
hyperthyroidism. Atrial fibrillation, paroxysmal
form tachysystolic variant. HF IIA st., III FC.

Concomitant: cervical spine osteochondrosis
with brachialgic and cephalgic syndromes.
Overweight.

DIAGNOSTIC TESTS RESULTS

Clinical analysis of blood relative
lymphocytosis, urine — oxalatrium. Biochemical
analysis of blood characterized by increased
levels of transaminases and  alkaline
phosphatase. Increased levels of free thyroxine
(T4 free) were determined in the study of
thyroid hormones. Chest X-ray revealed signs
of hypertrophy and initial LV dilatation,
hardening and calcinosis of aorta. Attack of
paroxysmal AF was recorded by electro-
cardiography (ECG) before RFA, presence of
tachysystolic form of AF with HR=106, LV
hypertrophy, disturbance of repolarization,
systolic LV overload were shown, recorded
HRV reflected higher spectrum total power
(TP) with a predominance of low-frequency
part of the spectrum. The same study was
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performed on a background of sinus rhythm,
before RFA. It was ECG signs of none
complete left bundle branch block and HRV
reflected monomodal distribution of R-R
intervals and low HRV TP range with a
predominance of low-frequency part of the
spectrum. Echocardiography revealed moderate
LV hypertrophy, mitral valve prolapse with
mitral regurgitation 1-2 st., aortic regurgitation
2 st., EF= 61. Complete pulmonary veins
isolation was made during RFA. The analysis
of HRV after that characterized monomodal
distribution of R — R intervals and critical
reduction of TP range with prevalence of its
very low-frequency (VLF)  component.
Comparing data of HRV before and after RFA
followed next results: a sharp decline TP 46 %,
increase in VLF activity doubly. These changes
indicate a strong neurocardiopathy.

CLINICAL DIAGNOSIS:

IHD, stable exertional angina FC III, post
CVG and upper descending artery - segment of
the left coronary artery stenting (06.06.16).
Atherosclerotic  cardiosclerosis, mitral and
aortic regurgitation 2 st. AH III st., 3 deg., risk
is very high. LV hypertrophy, none complete
left bundle branch  block. = Nodular
hyperthyroidism. CHA2DS2 -VASc 4 points,
HAS-BLED — 2 points, EHRA III. Condition
after pulmonary veins isolation RFA
(28.10.16). HF HA st., Il FC with preserved
LV ejection fraction. Oxalatrium. Osteo-
chondrosis of the cervical spine.

In the hospital received treatment:
enoxaparin, rivaroksaban, propafenone,
bisoprolol, valsartan, clopidogrel, meloxicam.

OUR RECOMMENDATION:

Lifestyle modifications — changing the daily
routine and diet. Cyclical breathing, which is
achieved when walking, swimming, using
metronome, etc. [9].

Drug therapy: bisoprolol 5 mg/day — dose
titration under HR and parameters of HRV
control (if not the growth of TP spectrum of
HRYV - increasing the dose or search for another
beta blocker), valsartan 80 mg/day in the
morning, atorvastatin  Smg to  sleep.
rivaroksaban 20 mg. Local on cervical spine —
nimesulide gel 3 times daily over 10 days. [5-7]

Re-execution of clinical and biochemical
blood analysis, urinalysis, determination of
thyroid hormones (T3, T4, TSH), electrolyte
composition of blood (K, Na, Mg), ECG,
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echocardiography dynamics, ultrasound of the lead to increased frequency and extension of
thyroid gland and abdominal organs, consulting  paroxysmal AF [1-2, 4].

endocrinologist and a neurologist, clinical In the accompanied medication, which
observation of HRV were recommended. included bisoprolol, valsartan, atorvastatin and

TELEPHONE VISITS

it makes it impossible for her physical visits.

rivaroksaban, to increase HRV were proposed
increasing of bisoprolol dose and with no
The patient lives far away from the Hospital;  results — search for another beta blocker.

EPILOGUE

Communication was supported by telephone
visits. By the time the article was completed during

A month after the RFA marked decrease in  a telephone visit, the patient reported a new

the frequency of attacks of paroxysmal AF to 7  paroxysm of AF lasting for 4 days, that’s were
times per month; paroxysms were stopped after  not stopped after taking usual dose of
taking 600 mg propafenone. propafenone. Given the results of her HRV it is

Tiamazol didn’t receive, a dose of bisoprolol ~ a forecasted results. It is recommended to add

increased up to 5 mg/day. sotalol 80 mg twice daily. If paroxysm were not

CONCLUSIONS

stopped, electrical cardioversion is indicated,
after which the issue will be to transfer the
The initial low TP spectrum of HRV in  patient to a permanent form of AF.

patients after RFA reduced by half, which can
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