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Abstract

Introduction:Previous studies demonstrated that interatrial block (IAB) is associated with atrial fibrillation (AF) in different clinical
scenarios. The aim of our study was to determine whether IAB could predict silent ischemic brain lesions (sIBL), detected by magnetic
resonance imaging (MRI).

Methods:Patients presented to a neurology clinic with transient ischemic attack (TIA) symptoms and underwent brain MRl were included to
the study. sIBL were defined as lesions without corresponding clinical symptoms regarding lesion localization evaluated by two neurologists.
A 12-lead surface ECG was obtained from each patient. IAB was defined as P-wave duration > 120 ms with (advanced IAB) or without (partial
IAB) biphasic morphology in the inferior leads.

Results: sIBL was detected in 61 (49.6%) patients. Patients with sIBL were older (P<0.001), had more left ventricular hypertrophy (LVH)
(P=0.02) and higher CHA2DS2-VASc score compared to those without (P<0.001). P-wave duration was significantly longer in patients with
sIBL (124 [110.5 - 129] msvs 107 [102 - 116.3] ms) (P<0.001). IAB was diagnosed in 36 patients (59%) with sIBL (+) and in 11 patients
(18%) with sIBL (-); p<0.001. Multivariate logistic regression analysis identified age [Odds ratio (OR), 1.061; 95% confidence interval (ClI),
1.012 - 1.113; p=0.014], CHA2DS2-VASc score (OR, 1.758; 95% Cl, 1.045 - 2.956; p=0.034), LVH (OR, 3.062; 95% Cl, 1.161 - 8.076;
p=0.024) and IAB (including both partial and advanced) (OR, 5.959; 95% Cl, 2.269 - 15.653; p<0.001) as independent predictors of sIBL.

Conclusion:IAB is a strong predictor of sIBL and can be easily diagnosed by performing surface 12-lead ECG.

Introduction

Interatrial block (IAB) refers to a conduction delay or block be-
tween the right and left atrium and is manifested as P-wave duration
greater than 120 ms" . Multiple studies have demonstrated the as-
sociation of IAB with atrial fibrillation (AF) and ischemic stroke in
many different clinical scenarios!?'%. Fibrosis of the atrial conduction
system, mainly in the Bachmann region, contributes to the alteration
in structural and electrical properties of atrial myocytes and devel-
opment of IAB. Magnetic resonance imaging (MRI) allowsfor de-
tection of both symptomatic and silent ischemic brain lesion (sIBL)
with high accuracy. SIBL is encountered with high prevalence fol-
lowing short pulmonary vein isolation!!l, transcutaneous aortic
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valve replacement™? and carotid stent implantation procedures*.
Although its clinical significance is still being debated, several stud-
ies have demonstrated sIBLis a predictor of future ischemic stroke,
decline in cognitive function and depression™*. In this study, we eval-

uated the predictive value of IAB for sIBL detected by MRI.

Methods

The study population consisted of patients who presented to a
neurology clinic with transient ischemic attack (TTA)symptoms and
had a brain MRI.SIBL was defined as lesions present on radiological
assessment that did not correspondto clinical symptoms according
to lesion localization. If symptoms did correspond with radiographic
lesion localization, the patient was determined to have a symptomatic
infarct and was excluded from the study. Patients underwent ECG,
TTE and carotid Doppler examination as a routine evaluation for
possible source of their clinical symptoms.Exclusion criteria were;
1) presence of non-sinus rhythm on ECG, 2) presence of any lesion
on brain MRI corresponding to their clinical symptoms,3) history
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of ischemic or hemorrhagic stroke or TIA, 4) history of atrial
tachyarrhythmia, 5) valvular heart disease, valvuloplasty or valve
replacement procedure and 6) detection of carotid artery disease
during carotid artery doppler examination.All patients participating
in the study provided informed written consent. The study was
approved by the institutional ethics committee.

Baseline patients’characteristics and medical history were recorded.
A standard 12-lead electrocardiogram (ECG) (Schiller, CardioVit,
AT-10 plus) (Filter 150 Hz, 25 mm/s, 10 mm/mV') was obtained for
all study patients. ECG’s were scanned at 300 DPI and images were
amplified 10x. The P-wave onset was defined as the point of initial
upward or downward deflection from the baseline and the offset as
the return of the waveform to the initial baseline[Figure 1].

—

Figure 1: An example of advanced interatrial block (a-IAB) (P-wave duration
Bl 2120 ms with biphasic (+) morphology).

Partial and advanced IAB were classified as recommended in the
international consensus report(1):1) Partial IAB: P-wave duration
2120 ms without negative final component in the inferior leads;
2) Advanced IAB: P-wave duration 2120 ms with biphasic ()
morphology in the inferior leads.

All  patients underwent 2-dimensional transthoracic
echocardiography (TTE) (Vivid 7, GE healthcare; Horten, Norway)
evaluation by an expert on cardiovascular imaging.M-Mode and
2D measurements were performed in accordance withthe current
guidelines on chamber quantification from the American Society

[15]

ofEchocardiography!*>.

Brain MRI scans were performed using 1.5 Tesla MRI scanners
(MagnetomAvento, Siemens Healthcare, Erlangen, Germany). The
imaging protocol included diffusion-weighted imaging (DWI)

sequence and T2-weighted fluid-attenuated inversion recovery
(FLAIR) sequence.For each DWI sequence, the apparent diffusion
coeflicient (ADC) map was obtained by using appropriate software.
sIBL were defined as hyperintensity on DWI sequence with
corresponding hypointensity and hyperintensity on ADC map and
FLAIR sequence respectively. Each individual sIBL was recorded
independently of size. All MRI images were analyzed by a radiologist
blinded to all other clinical data.

Statistical analysis

All data were evaluated using IBM SPSS 22 (IBM, SPSS, USA).
Mean and standard deviations were used for quantitative variables.
Student T test was used for normally distributed variables in both
groups and Mann-Whitney U test was used for variables which
were not normally distributed. Qualitative variables were evaluated
by Pearson chi-square and continuity (Yates) correction. Logistic
regression analysis was used for multivariate analysis to identify risk
factors for the presence of sIBL. A P value of <0.05 was accepted as
statistically significant.

Results

During the period from November 2016 through June 2017,
318 patients underwent brain MRI in neurology clinic due to
TIA symptoms. 108 patients were excluded from the study due to
presence of MRI findings corresponding to their clinical symptoms.
29patients were in AF, 32 patients had prior history of ischemic or
hemorrhagic stroke, 9 patients had valvular heart disease, prior valve
replacement or valvuloplasty procedure,10 patients had carotid artery
disease detected during Doppler examination. These patients were
excluded from the study. In addition, 7 patients were excluded from
the study due to a conflict on their radiological and clinical data. A
total of 123 patients constituted the final study population[Figure 2].

Patients were divided into two groups with respect to the presence
of sIBL in brain MRI. sIBL was detected in 61 (49.6%) patients.
Baseline demographic and clinical characteristics of each study group
are depicted in [Table 1]. Presence of IAB, including both partial
and advanced IAB, was significantly higher in patients with sIBL
[36 patients (59%) vs 11 patients (18%), p<0.001]. The prevalence of
advanced IAB was comparable between the two groups [5 patients
(8%) vs 2 patients (3%), P=NS]. Patients with sIBL were more likely
to have LVH compared to those without sIBL [29 patients (48%) vs
17 patients (27%), p=0.02].

Multiple logistic regression analysis demonstrated that age [Odds
ratio (OR), 1.061; 95% confidence interval (CI), 1.012 - 1.113;
p=0.014], CHA2DS2-VASc score (OR, 1.758; 95% CI, 1.045 -
2.956; p=0.034), LVH (OR, 3.062; 95% CI, 1.161 - 8.076; p=0.024)
and the presence of IAB (including both partial and advanced)
(OR, 5.959; 95% CI, 2.269 - 15.653; p<0.001) were independent
predictors of sIBL in the overall population[Table 2].

Discussion

'The major finding of this case-control study is that IAB is
significantly associated with the incidence of sIBL detected during
MRI examination in patients presented with TTIA symptoms. IAB
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Table 1: Baseline and clinical characteristics for study patients with sIBL
fl (+) and sIBL (-).

Baseline characteristics Group sIBL (+) (n Group sIBL (-) (n = 62) P value
=61)
Age (years) 68 [58.5 - 74.5] 55 [45 - 62.3] >0.001
Gender (male)(%) 19 (31) 25 (40) 0.289
BMI (kg/m2) 27.8[25.4 - 29.4] 27.9[24.2 - 30.2] 0.929
Hypertension (n) (%) 32(53) 30 (48) 0.652
Diabetes Mellitus (n) (%) 25 (41) 23(37) 0.659
Hyperlipidemia (n) (%) 11 (18) 13 (21) 0.681
Heart Failure (n) (%) 7(12) 6 (10) 0.746
CKD (n) (%) 7(12) 6 (10) 0.746
CAD (n) (%) 3(5) 3(5) 0.984
OSAS (n) (%) 6 (10) 7(11) 0.793
Smoking (n) (%) 13 (21) 10 (16) 0.461
Hyperthyroidism (n) (%) 2(3) 2(3) 0.661
Hypothyroidism (n) (%) 1(2) 3(5) 0.317
CHA2DS-VASC 2[2-4] 1[1-2] >0.001
Beta-Blocker (n) (%) 8(13) 6 (10) 0.548
ASA (n) (%) 21 (34) 13 (21) 0.095
P2Y12 inhibitor (n) (%) 3(5) 3(5) 0.984
Statin (n) (%) 6 (10) 1(2) 0.049
ACEI/ARB (n) (%) 25 (41) 19 (31) 0,232
EF (%) 60 [55 - 60] 60 [55 - 60] 0.816
LVH (n) (%) 29 (48) 17 (27) 0.020
LA-AP diameter (mm) 37[35-41] 39 (35 - 41] 0.400
P wave duration (ms) 124 [110.5 - 129] 107 [102 - 116.3] > 0.001
Partial IAB (n) (%) 31(51) 9 (14) >0.001
Advanced IAB (n) (%) 5(8) 2(3) 0.234
Total IAB (n) (%) 36 (59) 11 (18) >0.001

ACEI: Angiotensin converting enzyme inhibitor, ARB: Angiotensin receptor blocker, ASA:
Acetylsalicylic acid, BMI: Body mass index, CAD: Coronary artery disease, CKD: Chronic kidney
disease, EF: Ejection fraction, IAB: Interatrial block, LA-AP: left atrial antero-posterior, LVH: Left
ventricular hypertrophy, OSAS: Obstructive sleep apnea syndrome, sIBL: Silent ischemic brain
lesion.

was present in almost 60% of patients with sIBL. The other findings
include that patients with sIBL were older, more likely to use statins,
had greater incidence of LVH and higher CHA2DS2-VASc score as
compared to patients without sIBL.

Other studies have looked at the prevalence of IAB in patients
with neurological conditions. O'Neal et al. identified IAB as a risk
factor for ischemic stroke!. Their findings were derived from the
Atherosclerosis Risk in Communities Study of 14,716 adults with
digital ECGs measured at baseline and then followed for more than
20 years for incident ischemic stroke events. Incidence of ischemic
stroke was more than two-fold in patients with advanced IAB as
compared to those without. After adjustment for traditional risk
factors, advanced IAB continued to remain a significant risk factor
for ischemic stroke. An interesting finding from that study was
that advanced IAB is a risk factor for ischemic stroke independent
from symptomatic AF. Similarly, Ariyarajah et al. investigated the

frequency of IAB in patients with sinus rhythm hospitalized for
strokel®l. The prevalence of IAB in this cohort was 61% and LA
thrombi were present in 15% of patients with IAB as compared
to none in those without. In the present study we found that IAB
was present in 59% of patients with sIBL. Our result was consistent
with the previous studies showing that IAB was highly prevalent in
ischemic stroke.

sIBL are frequently encountered in patients with AF%.Gaita et
al. evaluated 180 patients with AF and compared the prevalence of
sIBL with 90 patients in sinus rhythm™).On multivariate analysis
the presence of AF was strongly associated with the presence of
sIBL (OR: 7.2;95% CI: 2.3 to 22.3; p = 0.001). In addition, patients
with AF had worse performance on cognitive function assessed
by neuropsychological test as compared to those in sinus rhythm.
Recent studies identified sIBL as a significant risk factor for future
symptomatic ischemic stroke, memory impairment and cognitive
decline. Vermeer et al. studied an elderly population from The

el H Prediction of sIBL by using multiple logistic regression analysis.

OR Cl95% P value
Age 1.061 1.012-1.113 0.014
Gender 1.025 0.352-2.987 0.964
CHA2DS2-VASc 1.758 1.045-2.956 0.034
LVH 3.062 1.161-8.076 0.024

tIAB 5.959 2.269 - 15.653 >0.001

LVH: Left ventricular hypertrophy, sIBL: Silent ischemic brain lesion, t-IAB: Total interatrial block
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Figure 2: Pathophysiologic relationship between advanced interatrial block
g Bl (a-IAB) with atrial fibrillation(AF) and ischemic stroke.

Rotterdam Scan Study and concluded that elderly patients with
sIBL had three-fold increased risk of ischemic stroke compared to
those without sIBLP?. Patients with sIBL had comparable risk of
ischemic stroke within 4 years with those who were diagnosed with
a TTA. According to these data, we would argue that sIBL could be
the harbinger of future ischemic stroke and cognitive decline in AF
patients.

Age and hypertension are the most widely accepted risk factors for
sIBLI?). Similarly,our dataindicates that older patient were more likely
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to have sIBL. Although prevalence of hypertension was comparable
between the two groups, LVH which is an echocardiographic
predictor of uncontrolled hypertension was significantly more
common in patients with sIBL. A possible explanation for this is the
high percentage of patients with undiagnosed hypertension. In our
data, patients with higher CHA2DS2-VASc were associated to the
presence of sIBL. This finding is consistent with results of previous
studies that identified CHA2DS2-VASc score as an independent risk
factor for ischemic stroke and TIA in patients with IAB without AF
©20), CHA2DS2-VASc score includes various independent risk factors
for sIBL. Although, presence of hypertension, diabetes mellitus, and
congestive heart failure were comparable solitarily between the two
groups, as a whole parameter, CHA2DS2-VASc score was associated
with sIBL in our population.

Limitations

Some limitations of this study should be acknowledged. This is
a single center study. Baseline characteristics and symptoms were
self-reported by some patients. Other potential conditions that may
predispose to arterial embolism were not evaluated.Patients with
asymptomatic AF episodes could not be evaluated with clinical
assessment only thus evaluation of patients with holter monitoring
and other rhythm monitoring devices would effect results.

Conclusions
Interatrial block detected by the surface ECG can help in identifying
patients at high risk of sIBL.

Disclosure
None.

References

1. Bayés de Luna A, Platonov P, Cosio FG, Cygankiewicz I, Pastore C, Baranowski
R, Bayés-Genis A, GuindoJosep, Garcia-NieblaJavier,
BarbosaRaimundo, SternShlomo, SpodickDavid. Interatrial blocks. A separate

VifiolasXavier,

entity from left atrial enlargement: a consensus report. ] Electrocardiol. 2012;45
(5):445-51.

2. Caldwell ], Koppikar S, Barake W, Redfearn D, Michael K, SimpsonChristopher,
Hopman W, Baranchuk A. Prolonged P-wave duration is associated with atrial
fibrillation recurrence after successful pulmonary vein isolation for paroxysmal
atrial fibrillation. J Interv Card Electrophysiol. 2014;39 (2):131-8.

3. Enriquez A, Sarrias A, Villuendas , Ali FS, Conde D, Hopman WM, Redfearn
DP, Michael K, Simpson C, De Luna AB, Bayés-Genis A, BaranchukAdrian.
New-onset atrial fibrillation after cavotricuspid isthmus ablation: identification of
advanced interatrial block is key. Europace. 2015;17 (8):1289-93.

4. Enriquez A, Conde D, Redfearn DP, Baranchuk A. Progressive interatrial block
and supraventricular arrhythmias. Ann Noninvasive Electrocardiol. 2015;20
(4):394-6.

5. Baranchuk A, Parfrey B, Lim L, Morriello F, Simpson CS, Hopman WM,
Redfearn DP, Fitzpatrick M. Interatrial block in patients with obstructive sleep
apnea. Cardiol J. 2011;18 (2):171-5.

6. Enriquez A, Conde D, Hopman W, Mondragon I, Chiale PA, de Luna AB,
Baranchuk A. Advanced interatrial block is associated with recurrence of atrial
fibrillation post pharmacological cardioversion. Cardiovasc Ther. 2014;32 (2):52-6.

7. Sadiq Ali F, Enriquez A, Conde D, Redfearn D, Michael K, Simpson C, Abdollah
H, Bayés de Luna A, Hopman W, Baranchuk A. Advanced Interatrial Block

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Predicts New Onset Atrial Fibrillation in Patients with Severe Heart Failure and
Cardiac Resynchronization Therapy. Ann Noninvasive Electrocardiol. 2015;20
(6):586-91.

Wu JT, Long DY, Dong JZ, Wang SL, Fan XW, Yang HT, Duan HY, Yan L],
Qian P, Yang CK. Advanced interatrial block predicts clinical recurrence of atrial
fibrillation after catheter ablation. ] Cardiol. 2016;68 (4):352-6.

O'Neal WT, Zhang Z-M, Lochr LR, Chen LY, Alonso A, Soliman EZ.
Electrocardiographic Advanced Interatrial Block and Atrial Fibrillation Risk in
the General Population. Am. J. Cardiol. 2016;117 (11):1755-9.

O'Neal WT, Kamel H, Zhang Z-M, Chen LY, Alonso A, SolimanElsayed Z.
Advanced interatrial block and ischemic stroke: The Atherosclerosis Risk in
Communities Study. Neurology. 201687 (4):352-6.

Verma A, Debruyne P, Nardi S, Dencke T, De Greef Y, Spitzer S, Balzer JO,
Boersma L. Evaluation and reduction of asymptomatic cerebral embolism in
ablation of atrial fibrillation, but high prevalence of chronic silent infarction:
results of the evaluation of reduction of asymptomatic cerebral embolism trial.
Circ Arrhythm Electrophysiol. 2013;6 (5):835-42.

Kahlert P, Knipp SC, Schlamann M, Thielmann M, Al-Rashid F, Weber M,
Johansson U, Wendt D, Jakob HG, Forsting M, Sack S, Erbel R, Eggebrecht
H. Silent and apparent cerebral ischemia after percutaneous transfemoral aortic
valve implantation: a diffusion-weighted magnetic resonance imaging study.
Circulation. 2010;121 (7):870-8.

Roh HG, Byun HS, Ryoo JW, Na DG, Moo W-], Lee BB, Kim D-I. Prospective
analysis of cerebral infarction after carotid endarterectomy and carotid artery
stent placement by using diffusion-weighted imaging. AJNR Am ] Neuroradiol.
2005;26 (2):376-84.

Forleo GB, Della Rocca DG, Lavalle C, Mantica M, Papavasileiou LP, Ribatti
V, Panattoni G, Santini L, Natale A, Biase LD. A Patient With Asymptomatic
Cerebral Lesions During AF Ablation: How Much Should We Worry?. ] Atr
Fibrillation. 2016;8 (5).

Lang RM, Badano LP, Mor-Avi V, Afilalo J, Armstrong A, Ernande L,
Flachskampf FA, Foster E, Goldstein SA, Kuznetsova T, Lancellotti P, Muraru
D, PicardMichael H, Rietzschel ER, Rudski L, Spencer KT, Tsang W, Voigt
JU. Recommendations for cardiac chamber quantification by echocardiography
in adults: an update from the American Society of Echocardiography and the
European Association of Cardiovascular Imaging. ] Am Soc Echocardiogr.
2015;28 (1):1-39.¢14.

Ariyarajah V, Apiyasawat S, Najjar H, Mercado K, Puri P, Spodick DH. Frequency
of interatrial block in patients with sinus rhythm hospitalized for stroke and
comparison to those without interatrial block. Am. J. Cardiol. 2007;99 (1):49-52.
Goyal SB, Spodick DH. Electromechanical dysfunction of the left atrium
associated with interatrial block. Am. Heart J. 2001;142 (5):823-7.

Larsen BS, Kumarathurai P, Falkenberg ], Nielsen OW, Sajadich A. Excessive
Atrial Ectopy and Short Atrial Runs Increase the Risk of Stroke Beyond Incident
Atrial Fibrillation. J. Am. Coll. Cardiol. 2015;66 (3):232-241.

Tekkesin Al, Cinier G, Cakilli Y, Hayiroglu Mi, Alper AT. Interatrial block
predicts atrial high rate episodes detected by cardiac implantable electronic
devices. ] Electrocardiol. 2016;50 (2):234-237.

Ezekowitz MD, James KE, Nazarian SM, Davenport ], Broderick JP, Gupta
S R, Thadani V, Meyer ML, Bridgers SL. Silent cerebral infarction in patients
with nonrheumatic atrial fibrillation. The Veterans Affairs Stroke Prevention in
Nonrheumatic Atrial Fibrillation Investigators. Circulation. 1995;92 (8):2178-82.
Gaita F, Corsinovi L, Anselmino M, Raimondo C, Pianelli M, Toso E, Bergamasco
L, Boffano C, Valentini MC, Cesarani F, Scaglione M. Prevalence of silent
cerebral ischemia in paroxysmal and persistent atrial fibrillation and correlation
with cognitive function. J. Am. Coll. Cardiol. 2013;62 (21):1990-1997.

Vermeer SE, Hollander M, van Dijk EJ, Hofman A, Koudstaal PJ, Breteler MM.

www jafib.com Oct-Nov 20181 Volume 11| Issue 3




5 Journal of Atrial Fibrillation Original Research

Silent brain infarcts and white matter lesions increase stroke risk in the general
population: the Rotterdam Scan Study. Stroke. 2003;34 (5):1126-9.

23. Glotzer TV, Daoud EG, Wyse DG, Singer DE, Ezekowitz MD, Hilker C, Miller
C, Qi D, Ziegler PD. The relationship between daily atrial tachyarrhythmia
burden from implantable device diagnostics and stroke risk: the TRENDS study.
Circ Arrhythm Electrophysiol. 2009;2 (5):474-80.

24. Benito EM, De Luna AB, Baranchuk A, MontLluis. Extensive atrial fibrosis
assessed by late gadolinium enhancement cardiovascular magnetic resonance
associated with advanced interatrial block electrocardiogram pattern. Europace.
2017;19 (3).

25. Vermeer SE, Longstreth WT, Koudstaal PJ. Silent brain infarcts: a systematic
review. Lancet Neurol. 2007;6 (7):611-9.

26. Wu J-T, Wang S-L, Chu Y-J, Long D-Y, Dong J-Z, Fan X-W, Yang H-T, Duan
H-Y, Yan L-]J, Qian P. CHADS2 and CHA2DS2-VASc Scores Predict the Risk
of Ischemic Stroke Outcome in Patients with Interatrial Block without Atrial
Fibrillation. J. Atheroscler. Thromb. 2017;24 (2):176-184.

www jafib.com Oct-Nov 20181 Volume 11| Issue 3




