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ABSTRACT 

 

Purpose: AF is also common among 

hemodialysis patients and is associated 

with high mortality. P wave dispersion 

have been shown to be a predictor of AF 

in several clinical conditions. The objective 

of our study was to determine the effects 

of dialysis on P wave dispersion and  P 

wave durations  among  non diabetic 

patients with end-stage renal disease on 

chronic hemodialysis.   

 

Materials and methods: We studied P 

max , P min and  P dispersion  in 96 

patients (46 men and 50 women, mean 

age 50.56 ± 15.6 ) with chronic renal 

failure undergoing hemodialysis. P 

dispersion was calculated as difference 

between maximum and minumum p wave 

duration. Twelve-lead ECGs were recorded 

at the beginning and at the end of each 

session. Ionic parameters checked during 

the study. 

 

Results: P dispersion did not show any 

significant change ( 42.76±17.6 vs 

43.88±17.31, p = 0.50). Likewise P 

dispersion ,  P maximum (103.14±16.8 vs 

104.35±16.42 , p=0.43) , P minimum ( 

60.38±16.1 vs 60.47±16.7 ,p =0.90 ) and 

P mean (83.89±15.16 vs 84.01±15.69 , p 

=0.91) did not show any significant 

difference before and after dialysis. 

Potassium (4.97±0.55 vs 3.41±0.46 p = 

0.01) and calcium (8.71±0.85 vs 

8.54±0.74) levels decreased significantly 

during dialysis session. 

 
Conclusion: According to our findings 

dialysis process does not cause significant 

increase in P dispersion and P wave 

duration.   

 

Key words: Atrial fibrillation; P wave 

dispersion; hemodialysis. 
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ÖZET 

 

Amaç: AF hemodiyaliz uygulanan son 

dönem böbrek yetmezliği (SDBY) 

hastalarında da sık karşılaşılan ve 

mortaliteyi arttıran bir hastalıktır. P dalga 

dispersiyonunun pek çok klinik tabloda 

AF’yi öngördüğü belirlenmiştir. Bu 

çalışmadaki amacımız hemodiyaliz 

uygulanan SDBY hastalarında hemodiyaliz 

sürecinin P dispersiyonuna ve P dalga 

sürelerine etkisini araştırmaktır.  

 

Gereç ve yöntemler: Çalışmaya 96 (46 

erkek , 50 kadın ,ortalama yaş  50.56 ± 

15.6 yıl )  hemodiyaliz hastasının 

hemodiyaliz öncesi ve sonrasında 12 

derivasyonlu elektrokardiyografileri (EKG) 

çekilerek P maksimum, P minimum, P 

ortalama ve  P dispersiyonu değerleri 

hesaplandı. Hemodiyaliz öncesi ve sonrası 

serum elektrolit seviyeleri belirlendi.  

 
Bulgular:Hemodiyaliz öncesi ve 

sonrasında çekilen EKG’lerden hesaplanan 

P dispersiyonunda belirgin bir değişiklik 

gözlenmedi ( 42.76±17.6, 43.88±17.31, p 

= 0.50). Benzer şekilde P maksimum 

(103.14±16.8 - 104.35±16.42, p=0.43) , 

P minimum (60.38±16.1 - 60.47±16.7, p 

=0.90 ) ve P ortalama (83.89±15.16-

84.01±15.69, p =0.91) değerleri de 

hemodiyaliz öncesi ve sonrasında belirgin 

değişiklik göstermedi. Hemodiyaliz 

sürecinde potasyum ( 4.97±0.55 -

3.41±0.46 p = 0.01) ve kalsiyum 

(8.71±0.85-8.54±0.74)  seviyeleri 

beklendiği şekilde, istatistiksel olarak 

belirgin  düşüş gösterdi. 

 

Sonuç: Sonuç olarak çalışmamız diyaliz 

sürecinin P dispersiyonu ve P dalga 

süreleri üzerinde belirgin bir etkisinin 

olmadığını gösterdi.  

Anahtar kelimeler: Atriyal fibrilasyon; P 

dalga dispersiyonu; hemodiyaliz. 
 

INTRODUCTION 

 

  Atrial fibrillation (AF) is a highly 

prevalent (13%) arrhythmia in patients 

with chronic renal insufficiency on  

 

 

hemodialysis. History of congestive heart 

failure, valvular heart disease, left atrial 

enlargement, systemic hypertension and 

advanced age are independently 

associated with AF. The conditions 

mentioned above are frequent among end 

stage kidney disease patients especially 

receving hemodialysis (1). 

 

  P wave dispersion (PWD) is defined as 

the difference between the maximum and 

minimum P wave durations. PWD  is an 

electrocardiographic parameter that 

reflects inhomogenous and discontinious 

atrial conduction of sinus impulses (2,3). 

Prolonged P wave duration and increased 

PWD have been reported to be associated 

with an increased risk for AF (4,5,6). The 

response of P wave duration and PWD to 

hemodialysis may be variable and 

mediated by an interplay of electrolytic 

shifts and electrophysioloic and 

extracardiac mechanisms associated with 

the alleviation of fluid overload (7).  

 

  The purpose of our study was to 

evaluate the effects of hemodialysis on P 

wave durations and P wave dispersion.  

 

PATIENTS AND METHODS  

 

  Eigthy-seven non-diabetic patients ( 43 

males and 44 females , mean age 

49.65±15.7 ) with end- stage kidney 

disease on hemodialysis treatment were 

selected. The study population had no 

impulse generation or conduction defect or 

previous episode of AF. All patients were 

in sinus rhythm during the study.  

Exclusion criteria were; current atrial 

fibrillation, no P wave on ECG or no clear 

point of return to the isoelectric line. The 

underlying causes for chronic renal failure 

were chronic glomerulonephritis (n=37) , 

hypertensive nephrosclerosis (n=7), 

amiloidosis ( n=2) , polycystic kidney 

disease (n=5), obstructive nephropathy 

(n=3) and unknown etiology ( n=33).  

Medications taken by patients were as 

follows ; in sixteen (18.4%) beta-blockers, 
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in seventeen ( 19.5%) angiotensin 

converting enzyme inhibitors , in fifteen ( 

17.2%) calcium antagonists.  

 

  Hemodialysis sessions were carried out 

in Standard settings (4008-B, Fresenius 

Medical Care, Germany), F 5 and F 7 HPS 

polysulfone (Fresenius Medical Care, 

AG.D-61343 Bad Hamburg, Germany) for 

3.5–4 hours, three times per week. 

Bicarbonate dialysate fluids contained 140 

mMol/L sodium, 2.0 mMol/L potassium, 

1.5 mMol/L calcium, and 1.0 mMol/L 

magnesium. During the sessions no drugs 

were administered, except for isotonic 

NaCl and sodium heparin. Blood pressure 

and  heart rate of all patients were 

obtained immediately before and after 

hemodialysis session. Blood samples were 

drawn before and after hemodialysis 

sessions for the determination of serum 

potassium, sodium, calcium. The amount 

of ultrafiltration performed during 

hemodialysis sessions were noted.  

 

  Prior to hemodialysis two-dimensional 

and M-mode echocardiographic  

examinations were performed with 

Hewlett-Packard 2000 system with a 2.5 

MHz transducer. Left atrial dimensions and 

left ventricular ejection fraction were 

measured from parasternal long-axis view 

as suggested by the American Society of 

Echocardiography (8). 

All subjects underwent a conventional 12-

lead ECG examination  immediately before 

the hemodialysis session  and  at the end 

within 20 minutes.  Simultaneous 12-lead 

ECGs were recorded by means of 12-

channel ECG equipment (Hewlett Packard 

Page Writer 200i; M1071A, China), at a 

paper speed of 25 mm/s. On every 

occasion, the ECG was obtained in a 

comfortable supine position. During ECG 

recordings, all patients breathed freely 

and did not speak. ECG electrodes were 

not changed or renewed during or after 

haemodialysis. For measurement of P 

wave duration, the 12-lead ECG printouts 

were enlarged on the same photocopier by 

a factor of three. P wave duration was 

measured with calipers in all 12 leads by 

one observer in order to exclude inter-

observer variability. P wave duration was 

measured from the first electrical activity 

to the offset at the junction between the 

end of P wave deflection and the 

isoelectric line. P wave dispersion was 

defined as the difference between the 

maximum and minimum value of P wave 

duration. Three consecutive cardiac cycles 

were measured and averaged.  

 

  The study was approved by the local 

ethics committee and all participants gave 

informed consent.  

 

STATISTICAL ANALYSIS 

 

  All statistical analysis were performed by 

SPSS 15.0 for Windows (Chicago, IL, USA 

). All data were expressed as mean ±SD. 

Statistical analysis was carried out using  

a paired Student’s t test for continous 

variables.  A  P value <0.05 was 

considered statistically significant. 

Spearman’s correlation test was used to 

explore correlation with P dispersion and 

clinical characteristics and electrolytes 

 

RESULTS  

  Clinical and demographic variables have 

been shown Table 1. 

 
Table 1. Baseline Clinical and Echocardiographic 

Characteristics of the Study Population . 

Mean age (years) 49.65±15.52 

Sex ( female) 44(50.6) 

Time of dialysis (years) 10.47±6.0 

Systciic blood pressure (mmHg) 128.2±15.6 

Diastolic blood pressure (mmHg) 82.7±10.1 

Hypertensimn ( %) 27 (31 0') 

Coronary artery disease n (¾) 9 (10.3) 

H yperlipemia n (%) 12 ( 138') 

Beta blocker ( % ) 16 (18.4) 

ACE inhibitor ( % ) 17 (19.5) 

Calcium blocker ( %) I 5 (17.2) 

Abb: ACE,an~ otensin converting enzyme 
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Mean left atrium diameter was 

3.87±0.57mm and left ventricular ejection 

fraction was 57.99±8.29 %. 

Electrocardiographic measurements and 

serum electrolyte levels befor and after 

hemodialysis are given in Table 2. 

 

 
 
Table 2. Serum Electrolytes and P wave 

Measurements Before and After dialysis. 
 

P dispersion remained stable after 

hemodialysis (42.61±16.23 ms vs 

44.95±16.67 ms , p=0.23). Likewise P 

dispersion P max ( 102.9±16.92 ms vs 

104.83±16.39 , p=0.22) and P  min. ( 

60.29 ± 16.23 ms vs 59.87± 16.97 ms, p 

=0.82) did not show any significant 

change compared to predialysis values. 

Mean P wave duration was also stable 

during hemodialysis session (83.89±15.16 

ms vs 84.01±15.69 ms , p=0.91)  

(Fig. 1). 

 

 

 

  Durig hemodialysis serum potassium, 

calcium and phosphate levels decreased 

significantly. 

 

  According to Spearman’s correlation 

analysis P dispersion after dialysis was 

significantly correlated with post dialysis 

calcium concentration (r=0.24, p=0.02) 

and inversely correlated with left atrium 

diameter ( r = -0.24 , p =0.02). P 

dispersion after hemodialysis did not 

correlate significantly with age, duration of 

hemodialysis, serum potassium levels, left 

ventricular ejection fraction. Predialysis P 

dispersion did not correlate significantly 

with any parameter.  

 

DISCUSSION 

 

  AF is a common arrhythmia among end 

stage renal disease patients undergoing 

hemodialysis program. Prolonged P wave 

duration and increased  P dispersion have 

been reported to be associated with an 

increased risk for AF in various clinical 

settings (9,10). PWD increases 

significantly during hemodialysis sessions. 

This may increase the risk of AF episodes 

during hemodialysis (11). 

 

  In our study we have demonstrated 

nonsignificant differance in P wave 

maximum duration, P wave minimum 

duration and P wave dispersion after 

hemodialysis sessions compared to the 

predialysis period. AF is more prevalant 

among hemodialysis patients compared to 

peritoneal dialysis patients and majortiy of 

arrhythmia episodes occur during 

hemodialysis sessions (11,12). In the light 

of these facts investigators performed 

several studies to find out simple 

electrocardiographic markers to predict 

atrial fibrillation among end stage renal 

disease patients. 

 

  There are several studies exploring the 

effects of hemodialysis on P wave duration 

and P wave dispersion but results are 

controversial and sample sizes are small. 

Szabo et al. (13) investigated the effect of 

hemodialysis on P wave dispersion in 

Before dialysis After dialysis 

Potassium(mMol/L) 4.97±0.55 142±0.46 

Calcium(mMol / L) 8.71±0.85 8.54±0.74 

PhosplBte (mMol/ L) 230±035 171±0.41 

Sodium(mMolil) 137.2±2.9 136.8±2.8 

Ma~esiurr( mMol/L) 0.82±030 0.81±0.29 

P rIBXirrrum (ms) 10290± 16.92 104.83±1639 

P minimum(ms) 60.29± 16.23 59. 87±16.67 

P dispersion(ms) 42.61±16.23 44.95±16.67 

Mean P Wlveduration(ms) 83.89±15.16 84.01±15.69 

120 

100 

I 80 

! , 
60 !i 

C 

i 40 

20 

P Maximum P M inimum P Dispersion P Duration 

Figure 1 . Mean Values of P Durations and P Dispersion 

P value 

0.001 

0.001 

0.001 

0.81 

0.79 

0.22 

0.82 

0.23 

0.91 

■ Before HD 

■After HD 
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twenty – eight nondiabetic patients and 

reported that P wave dispersion increased 

after hemodialysis. However when they 

subgrouped the patients they noticed that 

increase in P dispersion was only observed 

among patients with enlarged left atrium 

(>45 mm ). Compared to Szabo’s study 

group our patients had smaller left arium 

diameter (38.7±0.5 mm vs 44.1±6.9 mm 

). Ischemic heart disease was also more 

prevelant in Szabo’s group compared to 

our patients ( 64 % vs 10%).   Tezcan et 

al. (14) studied thirthy-two hemodialysis 

patients and reported increased P wave 

dispersion and maxiumum P wave 

duration after hemodialysis. Hypertension 

prevalance was higher compared to our 

group among Tezcan’ s patients (52% vs 

31 %). In the other study Drighil  et al. 

(15) reported that P dispersion and P 

wave durations were stable in their study. 

Ozben et al. (16) reported that increase in 

P wave durations and P disperion returns 

back to the predialysis values after 

hemodialysis session.  

Similar to latter two studies we did not 

find any significant difference between P 

wave dispersion and P wave durations 

before and after hemodialysis. Likewise P 

wave measurements, baseline 

characteristics of our patients  were 

similar with Drighil and Ozben’s groups. 

Significant increase in P dispersion among 

Tezcan and Szabo’s groups may be 

releated to the higher rate of hypertensive 

and ischemic heart disease patients.  

 

   Different results from mentioned above 

studies may be releated to the very 

different baseline clinical and demographic 

characteristics of study groups. Increase 

in P dispersion and P durations during 

electrolyte imbalance course especially 

hypocalemic period among hypertensive, 

diabetic or CAD patients will not be a 

surprising finding . So such studies cannot 

be used for general dialysis population.  

 

  Despite lack of significant change during 

hemodialysis in PWD and P dispersion, 

long term follow up studies should be 

performed to determine the predictive 

values of these parameters on AF among 

hemodialysis patients.  

 

REFERENCES 

 
1)Vazquez E, Sanchez-Perales C, Borrego F et al. 
Influence of atrial fibrillation on the morbido-
mortality of patients on hemodialysis. Am Heart J 
2000; 140: 886–890. 
 
2)Turhan H, Yetkin E, Atak R. Increased P-wave 

duration and P-wave dispersion in patients with 
aortic stenosis. Ann Noninvasive Electrocardiol 
2003;8:18–21. 
 
3)Dilaveris PE, Gialafos EJ, Sideris SK, et al. Simple 
electrocardiographic markers for the prediction of 
paroxysmal idiopathic atrial fibrillation. Am Heart J 
1998;135:733–738. 
 
4)Chandy J, Nakai T, Lee RJ, et al. Increases in P-
wave dispersion predict postoperative atrial 
fibrillation after coronary artery bypass graft surgery. 
Anesth Analg 2004;98:303–310. 
 
5)Dilaveris PE, Gialafos EJ, Chrissos D, et al. 
Detection of hypertensive patients at risk for 
paroxysmal atrial fibrillation during sinus rhythm by 
computer-assisted P-wave analysis. J Hypertens 
1999;17:1463–1470. 
 
6)Dogan A, Acar G, Gedikli O, et al. A comparison of 
P-wave duration and dispersion in patients with 
short-term and long-term atrial fibrillation. J 
Electrocardiol 2003;36:251–255. 
 
7)Madias JE. Increases in P-wave duration and 
dispersion after hemodialysis are totally (or partially) 
due to the procedure-induced alleviation of the body 
fluidoverload: a hypothesis with strong experimental 
support. Ann NoninvasiveElectrocardiol. 2005 
;10:129-33. 
 
8)Schiller NB, Shah PM, Crawford M, DeMaria A, 
Devereux R, Feigenbaum H, Gutgesell H, Reichek N, 
Sahn D, Schnittger I, et al. Recommendations for 
quantitation of the left ventricle by two-dimensional 
echocardiography. American Society of 
Echocardiography Committee on 
Standards,Subcommittee on Quantitation of Two- 
Dimensional Echocardiograms. J Am Soc 
Echocardiogr. 1989;2:3:358-67. 
 
9)Babaev AA, Vloka ME, Sadurski R, Steinberg JS: 
Influence of age on atrial activation  as measured by 
the P-wave signal-averaged electrocardiogram. Am J 
Cardiol 2000;86:692–695. 

 
10)Michelucci A, Bagliani G, Colella A, Pieragnoli P, 
Porciani MC, Gensini G, Padeletti L: P wave 
assessment: state of the art update. Card 
Electrophysiol Rev 2002; 6: 215–220. 
 



Yeditepe Medical Journal 2010;(15): 298-303 Kocas C. et al 

 

 

303 

 

11)Abbott KC, Trespalacios FC, Taylor AJ, et al. Atrial 
fibrillation in chronic dialysis patients in the United 
States: Risk factors for hospitalization and mortality. 
BMC Nephrology 2003;24:1. 
 
12)Harnett JD, Foley RN, Kent GM, et al. Congestive 
heart failure in dialysis patients: Prevalance, 
incidence, prognosis and risk factors. Kidney Int 
1995;47:884–890. 
 
13)Szabó Z, Kakuk G, Fülöp T, Mátyus J, Balla J, 
Kárpáti I, Juhász A, Kun C, Karányi Z, Lorincz I. 
Effects of haemodialysis on maximum P wave 
duration and P wave dispersion.  Nephrol Dial 
Transplant. 2002 :17;1634-8. 
 
 14)Tezcan UK, Amasyali B, Can I, Aytemir K, Köse 
S, Yavuz I, Kursaklioglu H, Işik E, Demirtaş E, Oto A. 
Increased P wave dispersion and maximum P wave 
duration after hemodialysis.  Ann Noninvasive 
Electrocardiol. 2004 ;9:34-8. 

 
15)Drighil A, Madias JE, El Mosalami H, El Badaoui N, 
Mouine B, Fadili W, Ramdani B, Bennis A. Impact of 

hemodialysis on P-wave amplitude, duration, 
and dispersion. Indian Pacing Electrophysiol J. 
2007;7:85-96. 
 
16)Ozben B, Toprak A, Koc M, Sumerkan M, 
Tanrikulu AM, Papila-Topal N, Kefeli US, Cincin AA, 
Baykan O, Fak AS. P wave dispersion increases 
during hemodialysis sessions. Nephron Clin Pract. 
2009;112:171-6. 

 

 

 

 

 

 

 

 

 

 

  

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 
 
 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Szab%C3%B3%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kakuk%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22F%C3%BCl%C3%B6p%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22M%C3%A1tyus%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Balla%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22K%C3%A1rp%C3%A1ti%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Juh%C3%A1sz%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kun%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kar%C3%A1nyi%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lorincz%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Nephrol%20Dial%20Transplant.');
javascript:AL_get(this,%20'jour',%20'Nephrol%20Dial%20Transplant.');
javascript:AL_get(this,%20'jour',%20'Nephrol%20Dial%20Transplant.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tezcan%20UK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Amasyali%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Can%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aytemir%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22K%C3%B6se%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22K%C3%B6se%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22K%C3%B6se%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yavuz%20I%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kursaklioglu%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22I%C5%9Fik%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Demirta%C5%9F%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Oto%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Ann%20Noninvasive%20Electrocardiol.');
javascript:AL_get(this,%20'jour',%20'Ann%20Noninvasive%20Electrocardiol.');
javascript:AL_get(this,%20'jour',%20'Ann%20Noninvasive%20Electrocardiol.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Drighil%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Madias%20JE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22El%20Mosalami%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22El%20Badaoui%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mouine%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fadili%20W%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ramdani%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bennis%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Indian%20Pacing%20Electrophysiol%20J.');
http://www.ncbi.nlm.nih.gov/pubmed/19390218?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/19390218?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1
http://www.ncbi.nlm.nih.gov/pubmed/19390218?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=1

