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SHORT COMMUNICATION

PULMONARY THROMBOEMBOLISM FOLLOWING RADIO-
FREQUENCY ABLATION OF THE ATRIOVENTRICULAR
NODE IN A PATIENT HETEROZYGOUS FOR THE FACTOR
V LEIDEN AND THE MTHEFR C677T MUTATIONS

Pesut DP'#, Raljevi¢ SV, Konti¢ MDj?, Bozi¢ DZ2, Buha IB?, Stevi¢ RS!?

*Corresponding Author: Dragica P. Pesut, School of Medicine University of Belgrade; Clinical Centre of
Serbia, Institute of Lung Diseases and Tuberculosis, Research and Epidemiology Department, 11000 Belgrade,
Visegradska 26/20, Serbia; Tel.: +381-11-361-5561; Fax: +381-11-268-1591;

E-mail: dragica. pesut@gmail.com

ABSTRACT

INTRODUCTION

Patients who undergo radiofrequency ablation of
the atrioventricular (AV) node rarely develop acute
major complications. A 41-year-old Caucasian male
smoker, was admitted to the Pulmology Teaching Hos-
pital at Belgrade, Serbia, for sharp persistent chest pain,
fever and fatigue following AV node radiofrequency
ablation for arrhythmia. Chest X-ray showed obtuse
right costo-phrenic angle and laminar atelectasis in the
right lower lung lobe. The plasma D-dimer level was
elevated. A perfusion lung scan showed multiple bilat-
eral perfusion defects and multislice computed tomog-
raphy showed thrombotic mass in the right pulmonary
artery. Genetic analysis revealed that he was heterozy-
gous for the prothrombin Factor V (FV) Leiden and
MTHFR C677T mutations. Therapy started with in-
travenous heparin, followed by warfarin. He had no
other episodes over a 2-year follow-up. Lifelong oral
anticoagulant therapy was recommended.
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Pulmonary thromboembolism (PTE) is a world-
wide problem, particularly in people with known risk
factors. The multifactorial nature of PTE necessitates
identification of predisposing genetic and environmen-
tal risk factors in the patients [1]. Virchow’s classic tri-
ad of risk-stasis, venous injury, and hypercoagulabili-
ty-reflects the influence of genetic and environmental
risk factors and their interactions [2].

Factor V (FV), Leiden, prothrombin mutation
G20210A, deficiency in protein C, protein S, or an-
tithrombin, hyperhomocysteinemia and plasminogen/
fibrinolysis disorders are the most common genetic
risk factors for thrombophilia [3]. Factor V Leiden,
which causes resistance to activated protein C, is the
most common and is caused by a single point mutation
(ARGS506 to GLN) in the FV gene [4]. This is only
found in Caucasians, the prevalence varying between
countries. It is associated with a 5-10-fold increased
risk of thrombosis and is found in 20.0-60.0% of Cau-
casian patients with thrombosis [4] and is present in
approximately 5.0% of the general population of Euro-
pean origin [2]. We here report on PTE as a rare major
complication of a surgical procedure performed on a
patient treated for arrhythmia.
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CASE REPORT

A 41-year-old Caucasian male, smoker (20 ciga-
rettes daily for 20 years), was admitted 2 weeks after
an episode of persistent sharp chest pain, fever and
fatigue, which occurred soon after slow pathway ra-
diofrequency ablation of the AV, performed because
of arrhythmia. There was no family history of throm-
bosis but no investigation for family thrombophilia
was performed.

He was afebrile, with a heart rate of 80 beats-min™',
blood pressure 140/90 mmHg, and a respiratory rate
of 18 breaths'min™. Routine laboratory findings were
within normal ranges. Arterial blood gas analysis
showed hypoxemia with signs of hyperventilation —
PaO,: 9.2 kPa (standard value 11.28-12.18 kPa), Pa-
CO,: 4.5 kPa, saturated oxygen: 95%, pH: 7.47. An
electrocardiogram gave normal results. Standard pos-
tero-anterior chest X-ray showed obtuse right costo-
phrenic angle and laminar atelectasis in the right lower
lung lobe (Figure 1). D-dimer level, measured by the
immunoturbidometric method (Dade-Behring, Deer-
field, IL, USA), was 261 ug-L' (normal <250 pg-L™).
A perfusion lung scan showed massive bilateral de-
fects in middle and lower parts of the right lung and
segmental defects in basal part of the left lung, which
did not correlate with the changes in the chest X-ray
(Figure 2). The ventilation scan was not available.

Doppler ultrasonography of the lower limb veins
gavenegativeresults fordeep venous thrombosis (DVT).
Computed tomography showed a thrombotic mass (12
mm diameter) in the pulmonary artery. Echocardiog-
raphy showed increased mean blood pressure in the
right ventricle (27mmHg). Blood tests for antinuclear
antibodies (ANA), antineutrophil cytoplasmic anti-
bodies (ANCA) and antiphospholipid antibodies were
negative and the level of anticardiolipin antibodies was
not elevated. Sputum smear was negative for patho-
genic agents including Mycobacteria. Hematological
investigation revealed normal activities of protein C,
protein S and antithrombin III. DNA analyses for FV
Leiden, FII G20210A and MTHFR C677T mutations
were performed by polymerase chain reaction (PCR)
as previously described [5,6] at the Institute of Molecu-
lar Genetics and Bioengineering, Belgrade, Serbia. The
PCR analyses for FV Leiden and MTHFR C677T were
positive, and both indicated heterozygotes.

Therapy started with intravenous heparin, fol-
lowed by warfarin, keeping the international rate
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Figure 1. Standard Chest x-ray

The chest radiograph shows changes suggestive
of pulmonary thromboembolism: elevation of the
right hemi-diaphragm, pleural effusion, and lami-

nar atelectasis

Figure 2. Lung perfusion scintigraphy

Perfusion lung scans show a lateral antero-basal
perfusion defect in the lower half of the right lung
on antero-posterior (AP) projection, lateral and
latero-basal in postero-anterior (PA) projection as
well as antero-lateral and antero-basal defect. A
larger semi-circle perfusion defect in the upper half
of the left lung, laterally both on AP and PA projec-
tions, apical hypoperfusion zone and thiny lateral
perfusion defect of the left lung.

(INR) of prothrombin time in therapeutic range, i.e.,
INR = 2-3. The lifelong oral anticoagulant treatment
was recommended. The patient’s clinical state gradu-
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ally improved, disease outcome was favorable and
computed tomography showed no thrombotic mass in
the pulmonary artery after 3 months. During a 2-year
follow-up, he had no new thrombotic episodes.

DISCUSSION

Catheter ablation is a curative treatment with
excellent success and minimal complication rates for
patients with supraventricular or ventricular arrhyth-
mias both in children and adults [7-9]. Results of a Ca-
nadian study, based on a total of 5,330 patients who
had catheter ablation performed during a period of 14
years, confirm that radiofrequency ablation was safe
and effective, supporting ablation therapy as a first-
line therapy for the majority of patients with cardiac
arrthythmias [10]. A French retrospective study as-
sessed short- and long-term mortality and morbidity
after radiofrequency ablation of the AV node in su-
praventricular arrhythmias resistant to treatment [11].
Early complications occurred in five out of 91 patients
(venous thromboses, PTE, mild pericardial effusion
and hemothorax). During 14.5 £ 8.6 months of follow-
up, 11 patients died, eight of cardiac causes including
three of sudden death, unrelated to pacing defects. In
a Swedish study on 220 patients, there were six sud-
den unexplained deaths following the procedure, 14
cardiovascular deaths and 11 deaths from non cardio-
vascular causes [12]. Five of the patients who died
suddenly from cardiovascular causes were autopsied
and revealed acute myocardial infarction in four and
massive pulmonary embolism in one.

Our case of PTE as a major complication of
the radiofrequency electro ablation of AV node in a
heterozygote for FV Leiden and MTHFR C677T muta-
tions is the first case to be reported in Serbian patients.
Although the risk in most patients with a thromboem-
bolic complication can be identified, the occurrence
of complications is unpredictable. A Czech study that
analyzed 400 patients following radiofrequency abla-
tion, identified FV Leiden in one patient who had had
a thrombotic episode [13].

The FV Leiden reported prevalences in the normal
population and in patients with DVT vary greatly in the
literature [14,15] and the risk of venous thrombosis is
a 5- to 8-fold increased in heterozygotes, whereas the
risk in homozygotes is increased 9- to 80-fold [2,16].
In the presented case of a heterozygote, the risk of

thrombosis was enhanced by the surgical intervention
and the presence of another prothrombotic mutation
(MTHFR C677T). Women with FV Leiden or with >1
prothrombotic polymorphism are particularly predis-
posed to venous thromboembolism while using con-
traceptives or during the post partum period [14,17].
Factor V Leiden carriers with locally advanced or met-
astatic breast cancer have an increased risk of develop-
ing catheter-related DVT during chemotherapy [18].
A study indicated that FV Leiden and prothrombin II
G20210A, more than MTHFR C677T, are important
risk factors for DVT, and that the presence of more
than one prothrombotic single nucleotide polymor-
phism was associated with a significant risk of DVT
[19]. Salomon et al. [17] examined three prothrom-
botic polymorphisms and found each of them to be an
independent risk factor, with FV Leiden manifesting
the greatest risk and homozygous MTHFR C677T the
lowest. The odds ratio for heterozygous individuals,
after exclusion of homozygotes, in that study was still
high (12.6%). An enhanced risk of venous thromboem-
bolism in heterozygotes for FV Leiden, when associ-
ated with heterozygous factor I G20210A [20,21] or
homozygous MTHFR C677T [22], have also been de-
scribed. However, larger cohorts of patients will have
to be studied to substantiate these associations.

Our patient experienced PTE at the age of 41
years. Screening for genetic risk factors is strongly
recommended in young patients, in those with recur-
rent thromboembolism, unprovoked thrombotic or
thromboembolic episodes, and in those with thrombo-
sis in an unusual location [1].

Diagnosis of PTE usually includes clinical pretest
probability assessment, testing for specific degradation
products of cross-linked fibrin (D-dimer), lung scintig-
raphy and imaging studies. The D-dimer level in our
patient was elevated and with the characteristic clini-
cal presentation, positive findings of perfusion scintig-
raphy and the imaging techniques we performed was
highly suggestive of PTE. Rarely, D-dimer level may
be within normal limits in PTE [23].

Our report contributes to awareness of the risk of
PTE after surgical treatment in patients with genetic
disorders that increase thromboembolic risk. Since
even a minor surgical procedure may represent a risk
factor for thrombosis [13,23,24], proper prophylaxis to
prevent serious major complications after interventions
should be undertaken to prevent thromboembolism.
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