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Is dabigatran efficacy enough to prevent stroke in atrial 
fibrillation patient with high CHADS2 score during  
peri-procedural catheter radiofrequency ablation?  
A case report with literature review
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Abstract: Atrial fibrillation (AF) is a major cause of thromboembolic (TE) events including stroke and transient isch-
emic attacks, catheter radiofrequency ablation (CA) has been demonstrated to effectively eliminate AF in majority of 
patients. During the peri-procedural CA of AF, dabigatran, a reversible direct thrombin inhibitor, has been proved as 
safe and efficacy as warfarin in the prevention of thromboembolic complication. However, for patients with CHADS2 
score ≥3, sometimes dabigatran may not be an ideal substitute of warfarin. The current study presents delayed 
stroke occurred in a middle-aged AF patient with high CHADS2 score who had undergone successful CA of AF being 
on dabigatran, trans esophageal echocardiogram (TEE) detected a clot in the left atrium appendage (LAA) and mag-
netic resonance image (MRI) indicated stroke of left basal ganglia, therefore anticoagulant was switched to warfarin 
with well controlled international normalization ratio (INR) ranging from 2.0-3.0 and the patient eventually recovered 
without any TE events during the subsequent follow-up.

Keywords: Atrial fibrillation, thromboembolic events, catheter radiofrequency ablation, dabigatran, left atrium ap-
pendage

Introduction

Atrial fibrillation (AF) is one of the most com-
mon arrhythmia in clinical practice, which could 
result in stroke and tachycardia induced heart 
failure [1], the risk of ischemic stroke of AF 
patient is 5-7 times greater than patient with 
sinus rhythm [2]. Warfarin, a traditional vitamin 
K antagonist, has been introduced to prevent 
ischemic stroke in AF patients for many 
decades [3], however, its interaction with many 
drugs and foods, as well as unpredictable anti-
coagulation effect largely limits its clinical 
application [4]. In recent 10 years, based on 
results of clinical trials, such as RE-LY [5], 
ROCKET [6], some noval oral anticoagulation 
drugs (NOACs) have been approved in the treat-
ment of stroke prevention in AF patients in 
regarding to same safety and efficacy com-
pared with warfarin. Dabigatran [7, 8], a revers-
ible direct thrombin inhibitor, could exert its 
predictable anticoagulation effect without rou-

tinely monitoring blood; the advantage of sim-
plicity facilitates its increased administration in 
clinic. Compared with anti-arrhythmia drugs 
(AADs), catheter radiofrequency ablation of AF 
has shown its superiority in long-term sinus 
rhythm maintenance and became the estab-
lished methods for symptomatic paroxymal AF 
[9]. Many studies and meta-analysis have con-
firmed the safety and efficacy of dabigatran for 
peri-procedural anticoagulation in catheter 
radiofrequency ablation of AF [10-12]. Whether 
it could effectively prevent ischemic stroke in 
AF patients at increased risk needs to be fur-
ther investigated, presented herein is a 42-year-
old male patient, who suffered from paroxysmal 
AF refractory to many AADs for two years, mean-
while, he was diagnosed as type 2 diabetes 
mellitus, hypertension and cardiac failure due 
to alcoholic cardiomyopathy which resulted in 3 
of CHADS2 score, no clot was detected by trans 
esophageal echocardiogram (TEE) before abla-
tion, and 3 hours after procedure dabigatran 
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was initiated with the dose of 150 mg twice 
daily. However, he suddenly developed isch-
emic stroke 40 days after procedure which was 
confirmed by magnetic resonance scan, mean-
while, TEE revealed thrombous in the junction 
of left inferior pulmonary vein and left atrial 
appendage, subsequently dabigatran was 
replaced by warfarin and therapeutic INR was 
controlled between 2.0-3.0, the patient totally 
recovered in the following days.

Case report

A 42-year-old male patient, who previously 
underwent catheter radiofrequency ablation of 
AF, was re-hospitalized with chief compliant of 
sudden onset and gradual deteriorating paraly-
sis with difficulty in speaking in Dec 2014. 40 
days ago, he was firstly admitted in our hospital 
for the treatment of paroxymal AF which fre-
quently occurred in the past 2 years, in the past 
history he has been diagnosed as type 2 diabe-
tes mellitus 4 years, primary hypertension 
class II 3 years and cardiac dysfunction (NYHA 
II) due to alcoholic cardiomyopathy 5 years 
respectively. ACEI, β-blocker, spironolactone, 
vasodilator and metaformine were consistently 
administrated before the first hospitalization. 
Holter monitoring revealed frequent episode of 
AF triggered by premature atrial contraction 
with rapid ventricular response which resulted 
in palpitation and shortness of breath, because 
PAF significantly impacted quality of life and 
could not be controlled by amiodarone and 
β-blocker, catheter ablation of PAF was recom-
mended and informed consent was obtained, 
after ruling out the presence of thrombous by 
trans esophageal echocardiogram (TEE), he 
underwent circumferential pulmonary veins 
electrical isolation (CPVI) under the guidance of 
CARTO system in a fasting and conscious-
sedated state. 

Intracardiac electrograms were recorded using 
an electrophysiology system (Prucka Car- 
dioLabTM General Electric Health Care System 
Inc, USA). One decapolar mapping catheter 
(Biosense Webster, Diamond Bar, CA) was posi-
tioned in the coronary sinus (CS) through the 
right jugular vein access, using the standard 
Brockenbrough technique [13], atrial transsep-
tal puncture was performed under fluoroscopic 
guidance and two L1-type Swartz sheathes (St 
Jude Medical, Minneapolis, MN) were transsep-

tally introduced into LA via right femoral vein. 
Intravenous unfractionated heparin 5000 U 
was administered immediately after atrial 
transseptal puncture and followed 1000 U/h to 
maintain an activated clotting time (ACT) of 
300-350 S, the ACT level was monitored every 
30 min. In addition, heparinized saline solution 
was continuously infused through the transsep-
tal sheath (3 mL/min) to avoid formation of 
thrombi or air emboli. Selective PV venography 
was performed to identify all PV ostia. One 
decapolar circular mapping catheter (Lasso, 
Biosense Webster) was placed at the ostium of 
each PV to record PV potentials. A 3.5 mm 
saline-irrigated catheter (Navi-star, Thermocool, 
Biosense Webster) was transseptally advanced 
into LA via Swartz sheathe, LA geometry was 
reconstructed and each PV ostium was tagged 
on it. Pulmonary vein antral isolation was per-
formed 5 to 10 mm outside of the PV ostia. 
Ipsilateral pair of left and right PVs was isolated 
in one circumferential lesion. RF current was 
delivered point by point at a target temperature 
43°C, maximum power of 35 W (Stocker gen-
erator, Biosense Webster Inc, Diamond Bar, CA, 
USA), and an infusion rate of 17 mL/min. The 
end point of CPVI was electrical isolation of PV 
potentials, which was confirmed by Lasso cath-
eter mapping during sinus rhythm and isopro-
terenol infusion after 30 min. Dabigatran was 
initiated immediately 3 hours after the proce-
dure with the dosage of 150 mg twice daily. 
Holter monitoring revealed no recurrence of AF 
during the follow-up and he continued all the 
medicines.

40 days after ablation, without specific precipi-
tating factors he suddenly developed symptom 
of right limb hemiplegia and numbness with 
right mouth oblique, as well as unclear articula-
tion. On admission, physical examination 
revealed positive right Babinski sign and mus-
cle weakness in right upper as well as lower 
limbs of muscle force grade 3, the corners of 
the mouth to the right deviation with right naso-
labial fold could be found. Laboratory test, 
including cardiac-specific enzymes, serum 
electrolytes, INR, D-dimmer, were within nor-
mal limits except moderate increased aPTT 
(57.6 s) and PT (176.6 s), Pro-BNP (560 pg/ml) 
as well as HbA1c (7.5%). Surface 12-leads elec-
trocardiogram and holter monitoring indicated 
sinus rhythm with occasional atrial and ventric-
ular premature contraction without AF or AFL. 
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Trans-thoracic echocardiograghy (TTE) revealed 
enlargement of left ventricle (56 mm) with nor-
mal left ventricular ejection fraction (LVEF 60%) 
and left atrium (38 mm) in the parasternal echo 
view, a thrombous-like mass (5×10 mm) locat-
ed in the LAA was detected by TEE. 

After hospitalization, MRI including T1, T2 and 
diffuse weighted image, indicated acute isch-
emic stroke of left basal ganglia (Figure 1), sub-
sequently dabigatran was discontinued to avoid 
hemorrhagic infarction and volume expansion 
therapy with dextran-40 as well as butyl- 
phthalide; edaravone for neurological recovery 
were initiated, blood pressure was strictly main-
tained at 150-170/80-95 mmHg with the pur-
pose of increasing cerebral perfusion. One 
week later, warfarin was restored with the dos-
age of 3 mg/day and therapeutic range of INR 
was maintained at 2.0-3.0. After intensive 
treatment in combination with rehabilitation 

therapy, the symptom of muscle weakness, 
sensation abnormality and difficulty in speak-
ing significantly improved and fully resolved 
within 2 weeks. In the follow-up after discharge, 
he never suffered stroke or transient ischemic 
attack again in the presence of continuous war-
farin administration.

Discussion

Catheter ablation (CA) for atrial fibrillation (AF) 
is an effective rhythm-control method for 
selected patients [14], Fiorenzo study [15] con-
firmed patients with AF undergoing transcathe-
ter ablation have a low incidence of thrombo-
embolic (TE) event as compared with general 
AF population. however, this procedure poten-
tially increase the risk of TE due to ablation in 
the systemic circulation and conversion of AF to 
sinus rhythm [16], Jelena [17] found CA of AF 
could increase the levels of von Willebrand fac-

Figure 1. MRI slice scan showed damage (arrow indicated) in the area of left basal ganglia, A-C represented T1, T2 
and diffused weighted image. 
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tor and interleukin-6, leading to risk of TE event. 
Peri-procedural anticoagulation is particularly 
important to prevent TE complication. 
Previously warfarin was the only oral anticoagu-
lant available for TE prevention, Pre-ablation 
uninterrupted warfarin therapy has been adopt-
ed as standard method by many electrophysio-
logical centers because of low TE complication 
[18, 19], however, the time in therapeutic range 
(TTR) is not satisfactory in as many as 50% or 
more patients during the peri-procedure peri-
od, which consequently increase the risk of 
bleeding or stroke [20]. Based on result of 
RE-LY study, novel oral direct thrombin inhibitor 
dabigatran was approved for prevention of 
stroke in non-valvular AF, many studies have 
demonstrated that this drug is as safe and 
effective as warfarin in stroke prevention [21, 
22], and increasing number of patients on dabi-
gatran is proceeding to the stage of CA of AF, 
several published studies have demonstrated 
same safety and efficacy of dabigatran as war-
farin, however other observational studies indi-
cated controversial results that dabigatran 
could increase in both bleeding and TE compli-
cation [23, 24].

It was reported the incidence of TE was influ-
enced by patient’s characteristics, the value of 
aPTT during the procedure, the type of ablation 
catheter, ablation time, the size of left atrium, 

left atrium appendage (LAA) flow and the delay 
to the restart of dabigatran [25, 26]. According 
to RE-LY trial, a dabigatran dose of 300 mg/day 
was superior to warfarin in regarding to stroke 
prevention in non-valvular AF, and 220 mg/day 
was not inferior to warfarin, meanwhile, the use 
of dabigatran for CA of AF could shorten the 
duration of hospital stay [27]. One advantage of 
dabigatran use is not necessary to routine 
monitor coagulation assays, however, it was 
reported that high aPTT value correlated with 
bleeding events [28]. The dose of dabigatran 
may need to be reduced in patients with 
advance age, smaller body weight and high 
aPTT value. Meta-analysis demonstrated one 
third of all strokes or TIAs were associated with 
suspension of dabigatran for >24 h before pro-
cedure, 50% of cases was related to a later tim-
ing (>12 h) for restarting the drug post proce-
dure [29, 30]. In our study the patient was not 
treated with any anticoagulation regimens 
before procedure in the case of paroxysmal AF 
with no clot or strong spontaneous echo con-
trast detected in LAA by TEE, the timing of first 
dabigatran administration was 3 hours after 
the procedure with the dose of 300 mg daily 
and aPTT was measured as 65 s in the morning 
(trough time) 3 days after ablation. he was the 
one of high risk of stroke based on CHADS2 
score as 3 owing to co-morbidity of diabetes 
mellitus, hypertension and cardiac dysfunction, 

Figure 2. Reconstructed computer tomography showed cauliflower LAA morphology (arrow indicated).
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the dose of 300 mg/day was selected due to 
normal eGFR (80 ml/min), relative young age 
and increased BMI (28 kg/m2) even simultane-
ous administration of potent permeability gly-
coprotein inhibitor amiodarone 200 mg daily, 
however, he suddenly developed stroke in the 
setting of continuous dabigatran administra-
tion, the characteristic of stroke was sudden 
onset and rapid deterioration in combination of 
infarction area perfused by middle cerebral 
artery, which supported the underlying mecha-
nism was embolism of cardiac origin in the 
absence of carotid artery plaque, subsequent 
TEE examination confirmed a clot in the LAA.

It was reported that TE rate in patients treated 
with dabigatran during the peri-procedural peri-
od was very low (0.55-0.9%) [31], meanwhile 
r·elative lower but not significant difference in 
the arm of warfarin (0.17%) [32]. What is the 
real etiology responsible for stroke in the pres-
ence of dabigatran administration with maxi-
mum dose for this patient? Did he suffer from 
clinical and pharmacological resistance? dTT 
and ECT are believed to be golden index to 
monitor the anticoagulation effect of dabiga-
tran because these assays focus predominant-
ly on antithrombin activity [33], aPTT was rec-
ommended as an alternative index due to its 
convenience in clinic [34, 35], although it is 
commonly believed that blood test was not nec-
essary for dabigatran. Compared with warfarin, 
there is no definite range of aPTT comparable 
to INR for anticoagulation management, 
although the risk of major bleeding increased 
as the value of aPTT greater than two times of 
normal upper limits, there are no lower limits to 
identify the patient at the risk of stroke. The 
efficacy of APTT in the assessment of TE risk 
for AF patients treated with dabigatran needs 
to be further investigated. Dabigatran is rapidly 
absorbed and anticoagulation occurs rapidly 
within 2-3 hours, the mean terminal half-life is 
8 hours after a single dose and ranges from 
12-14 hours after multiple doses [36, 37], in 
terms of periprocedural anticoagulation proto-
col, dabigatran was usually administrated 
before the procedure and discontinued 12-24 h 
before ablation, it was reported that dabigatran 
should be discontinued 12 h before ablation for 
patients at high risk of TE events [27], in our 
study, the patient’s CHADS2 score was 3, and 
no use of dabigatran before ablation could be 
attributable to development of stroke. However, 

according to recommendation of many studies, 
discontinuation of dabigatran >12 h before 
ablation may exert little anticoagulation effects 
at the beginning of procedure, theoretically 
which was not great different with no drug 
administration in the absence of thrombous of 
LAA. Based on the results of meta-analysis, 
most of TE complications occurred a few days 
after procedure, however, the patient suffered 
from focal neurologic deficit 40 days later, what 
is the exact mechanism responsible for the 
delayed stroke? One possible explanation is 
that formation of thrombus in the LAA appeared 
in the early stage and embolism occurred sev-
eral weeks later. Another reason could be insuf-
ficient anticoagulation of dabigatran during the 
follow-up in the absence of reliable coagulation 
monitoring, in laboratory test, PT-based factor 
assays, specifically factors II, V and X demon-
strate significantly less dabigatran effect than 
aPTT-based factor measurement, therefore, 
aPTT is superior than PT in the assessment of 
coagulation effect of dabigatran. However, the 
result of aPTT sometimes is not reliable, which 
could lead to inappropriate interpretation and 
mismanagement [38]. Meanwhile, laboratory 
test of this patient including protein C, S, plas-
minogen and antithrombin III, ruled out other 
procoagulation states in the presence of nor-
mal range of above mentioned index. Another 
rare possible etiology of stroke could be dabig-
atran resistance which has been found in some 
selected patients [39] and the mechanism 
remains unclear. 

CHADS2 score is not only for AF patients, but 
also suitable to patients with sinus rhythm for 
TE risk stratification, which suggested patients 
need long-term anticoagulation even in the set-
ting of sinus rhythm maintenance after proce-
dure. Tina [40] reported that the prevalence  
of AF increases with increasing CHADS2 or 
CHA2DS2-VASc score, in high scores, TE com-
plication occurred irrespective of the presence 
of AF and anticoagulant therapy may be initiat-
ed irrespective of documented AF. Eduardo [41] 
reported very low risk of TE events in patients 
undergoing successful CA of AF with a CHADS2 
score ≤3 after oral anticoagulation, these clini-
cal studies highly emphasized the relationship 
between stroke and CHADS2 or CHA2DS2-VASc 
score. There have been several studies show-
ing that maintenance of sinus rhythm is associ-
ated with low incidence of TE events after cath-
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eter ablation [42], however, it could be not the 
case for patients with high CHADS2 score. 

Many studies [43-45] demonstrated the rela-
tionship between LAA morphology and stroke, 
based on the results of MRI and computed 
tomography (CT), LAA morphology was catego-
rized as cactus, chicken wing, wind sock and 
cauliflower. In our study, the reconstructed CT 
revealed LAA morphology as type of cauliflower 
(Figure 2), Di Biase [46] found Patients with 
cauliflower LAA morphology were more likely to 
have an embolic event even after controlling for 
comorbidities and CHADS2 score, these results 
suggested intensive anticoagulation protocol 
should be taken for patients with low CHADS2 
score in the presence of cauliflower LAA 
morphology. 

Because the patient in our study suffered from 
stroke in the presence of dabigatran adminis-
tration, the anticoagulation drug was trans-
ferred to warfarin with dose of 3 mg/day in 
regarding to suspected insufficient effect of 
dabigatran. Compared with dabigatran, there 
are some defects of warfarin, including many 
drugs and foods interaction, frequent laborato-
ry monitoring and dose adjustment, as well as 
individualized therapy due to gene difference in 
relation with CYP4502CP and VKORC1 [47], 
however prevention of stroke could be guaran-
teed in well-controlled patients with INR of 2.0-
3.0. Meta-analysis demonstrated no significant 
difference in incidence of TE event between 
dabigatran and warfarin for patients receiving 
CA of AF; however, there was a trend of low rate 
of stroke in warfarin group. On the other hand, 
clinical trials have confirmed dabigatran could 
not be applied to patients with valve-AF [48]; 
warfarin still plays a very important role in pre-
vention of stroke for AF patients. In our study, 
the patient with high CHA2DS2 score may not 
well respond to dabigatran due to complicated 
mechanism, under this circumstance, warfarin 
is a well reliable alternative for long-term pre-
vention of stroke; in the subsequent follow-up 
he never suffered TE events again. 
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