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ABBREVIATIONS 

CT: Computed Tomography; DVT: Deep Venous Th rombosis; 

EPS: Electrophysiological Study; LMWH: Low Molecular Weight 

Heparin; PE: Pulmonary Embolism; VTE: Venous Th romboembolism

INTRODUCTION

Electrophysiological Studies (EPS) whether or not associated with 

therapeutic procedures consist of percutaneous introduction of one 

or more catheters to record the electrical activity of the heart or to 

pace its cavities. Th e introduction and manipulation of these sheaths 

have multiple pathophysiological consequences, and one of the most 

evident is to activate the coagulation cascade with potential induction 

of thrombosis [1]. Th e risk of developing symptomatic Pulmonary 

Embolism (PE) from EPS has been reported to be 0 to 1.7 percent 

[2-4]. Despite PE is a rare complication, it is a serious and potentially 

fatal condition [5]. Its symptoms are nonspecifi c; therefore, a high 

knowledge and clinical suspicion are necessary for its diagnosis. Th e 

role of anticoagulation both during and aft er EPS in preventing PE 

is still unknown. Th e assessment of any other risk factors for PE is 

useful to guide its management.

CASE PRESENTATION

A 44-year-old woman was admitted to our Department for a 

three-day of cough, mild dyspnea and chest pain on the right side 

exacerbated by deep inspiration. Her home therapy was bisoprolol 

1.25 mg once a day and oral contraceptive for uterine fi broids. 

Moreover, her medical history was remarkable for intermittent 

episodes of palpitation, so one week before she had undergone a 

trans-femoral EPS at another hospital and discharged the day aft er 

the procedure. Th e study showed no functional changes and no post-

procedure anticoagulant drug was prescribed.

At admission, the patient was found a febrile (36.5°C), tachycardic 

(96 bpm), normotensive (130/80 mmHg), slightly tachypneic (20 

breaths/min). Physical examination showed normal heart sound 

without heart murmurs, and diminished breath sounds of the right 

lung base. A hemogasanalysis performed without administration of 

oxygen showed: pH 7.48; pCO
2
 32 mmHg; pO

2
 70 mmHg; SO

2
 91.9%; 

HCO
3

- 22 mmol/L.

Laboratory tests were normal, except for mild anemia (Hb 114 

gr/L), an increase of CRP (152 mg/L), ERS (69 mm/h) and D-dimer 

(3027 μg/L). Th e electrocardiogram revealed sinus tachycardia, and 

the chest X-ray showed a non-specifi c diff use opacity in the right 

basal side. 

Th ere were no signs of Deep Venous Th rombosis (DVT) such 

as unilateral leg swelling or pain. However, based on her medical 

history (oral contraceptive, recent EPS through femoral vein access), 

laboratory tests (elevated D-dimer), and symptoms (chest pain and 

dyspnea), a thoracic Computed Tomography (CT) with intravenous 

iodine contrast medium wasalso performed, revealing an acute right 

sub-segmental PE (Figure 1). 

Moreover, a duplex ultrasound study of lower limb showed 

a thrombotic deposit with loss of color-doppler signals from 

the puncture site to the right external iliac vein (Figure 2). 

Echocardiography did not show signs of overload or dysfunction of 

the right ventricule or intracardiac thrombi.

A thrombophilic work-up was carried out: anticardiolipin 

antibodies, homocysteine, antinuclear antibodies, antithrombin, 
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Figure 1: Pulmonary CT with contrast which shows fi lling defects in the right 
sub segmental pulmonary artery compatible with local thrombosis.

Figure 2: Vascular ultrasound study with transversal view of the right external 
iliac vein, showing thrombotic deposit.
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antiphospholipid antibodies, lupus anticoagulant, protein S, protein 

C, factor V Leiden mutation,prothrombin gene mutationand 

cryoglobulin were all negative. She had no prior history of 

thromboembolic events and she denied any familial thrombophilic 

disorder. A conclusive diagnosis of post-electrophysiological 

iliofemoral vein thrombosis with submassive PE in patient treated 

with oral contraceptive was made. 

Th e patient received a full therapeutic dose of enoxaparin (6000 

IU twice daily subcutaneously) in the day 1, then shift ed to oral 

anticoagulation with rivaroxaban (15 mg twice daily for 3 weeks 

followed by 20 mg once a day). Oral contraceptives were stopped. 

Aft er 1 month of anticoagulant therapy, there were a normalization of 

laboratory tests, chest X-ray and complete resolution of thrombotic 

deposit.She was asymptomatic at a 3-months follow-up and 

rivaroxaban was discontinued. 

DISCUSSION

PE is a well-known cause of morbidity and mortality and thought 

to be associated with more than 300 000 deaths per year in Europe 

alone [6].

Acute PE is the most serious clinical presentation of Venous 

Th romboembolism (VTE). Since PE is, in most cases, the consequence 

of DVT, most of the existing data on its epidemiology, risk factors, 

and natural history derive from studies that have examined VTE as 

a whole.

Th ere are well established risk factors associated with VTE and 

subsequent PE such as obesity, immobilization, hospitalization, 

malignancy, long fl ights, use of contraceptive pill, and surgery [7]. 

PE aft er EPS is rarely seen but is frequently underestimated. Primm, 

et al. [8], using radionuclide ventilation/perfusion lung scan, reported 

that 12% of patients undergoing routine right heart catheterization 

had asymptomatic pulmonary 1 day aft er these procedures, suggesting 

that PE may be more common than previously appreciated. Th is 

complication might be attributed to DVT of the punctured femoral 

vein [9]. Similarly, two small studies (27 and 52 patients) [10-11] have 

reported asymptomatic DVT following venous sheath placement in 

44 and 21% of patients, respectively. Recently, Moubarack, et al. [12] 

showed that asymptomatic femoral DVT occurred in 5% of EPSs and 

right-heart radiofrequency catheter ablations, particularly when large 

sheaths are inserted for long periods. On the contrary, Alizadeh, et 

al. [13] in a large study of 200 patients found no DVT on Doppler 

examination performed 24 h aft er procedure, but they detected in situ 

thrombosis during catheter removal in 20% of cases. 

Th e role of anticoagulation in the prevention and treatment of 

DVT in patients that have undergone an EPS is controversial.Chen, 

et al. [11] observed a DVT regression in 92% of patients aft er 1 week, 

although antithrombotic treatment was not mentioned. Davutoglu, 

et al. [10] reported a signifi cant increase in femoral vein thrombosis 

aft er the insertion of multiple venous sheaths during EPS, with no 

use of heparin; the incidence of femoral vein thrombosis was high 

(62.5%), and Low Molecular Weight Heparin (LMWH) signifi cantly 

decreased the risk of femoral thrombosis in these patients (18%). 

Other studies specifi cally examined the increased risk of DVT aft er 

a single ilio-femoral sheath insertion. Th ey reached varying fi ndings 

and indicated the need both to be aware of the risks related to the 

femoral route and to individualize the treatment with heparin. 

Furthermore, some author suggests to consider ultrasound screening 

of the lower limbs aft er catheter removal to evaluate the formation of 

any thrombi at the site of punctured femoral veins [14].

Th e Virchow’s triad (blood fl ow stasis, hypercoagulability, and 

endothelial injury) may explain the mechanism of thrombosis. 

Indeed, the introduction and manipulation of catheters in arteries, 

veins and cardiac cavities during EPS (whether or not associated 

with therapeutic procedures) have multiple pathophysiological 

consequences, such as the activation of the coagulation cascade 

with the risk to induce new clots or to mobilize pre-existing ones. 

Furthermore, withdrawal of catheters could induce hemorrhages if an 

adequate post-procedure compression bandage of the site of venous 

or arterial puncture is not performed, and there is a close relationship 

between EPS and thrombogenesis. On these bases, to reach a balance 

between risks of thromboembolism and bleeding is mandatory [1].

Th e assessment of any other risk factors is useful guide the 

management. In our report, the patient had one known risk factor 

(oral contraceptive) that may have increased the hypercoagulable 

state.

CONCLUSIONS

Evidences from our case and others [5,14-15] suggest that, 

although rare, VTE and PE should be suspected and treated in patients 

who develop respiratory symptoms aft er a right-heart procedure, and 

LMWH prophylaxis should be considered according to the individual 

patient’s risks factors.
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