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Abstract

Background: Cardiovascular events are the leading cause of morbidity and mortality in chronic hemodialysis patients. Impaired right ventric-
ular function is often associated with poor survival in hemodialysis patients. 

Objective: To determine the effect of vascular access flow (AVFs) of right ventricular function.

Methods: This cross-sectional study was done in Department of Nephrology, DMCH during the period January 2020 to July 2021. End stage 
renal disease patient underwent hemodialysis for ≥3 months were recruited in the study. Patients with chronic respiratory disease, severe valvar 
heart disease, AVFs flow<200ml/min were excluded. Right ventricular function was assessed by Tricuspid Annular Plane Systolic Excursion (TAPSE) 
through echocardiography and AVFs blood flow by color duplex study. History for diabetes mellitus, glomerulonephritis and hypertension were 
retrieved from medical records in addition to variable age and gender. Results of the biochemical variable also retrieved. TAPSE ≤16mm was taken 
as cut off to characterize subjects as Group I, impaired right ventricular function. Those with >16mm termed as Group II, normal right ventricular 
function. Data were expressed as mean±SD and number (present) as appropriate. Unpaired student t test, invariable and multivariable analysis were 
performed as applicable using statistical package for social science (SPSS). p<0.05% was taken as level of significant.

Results: Of the total 80 subject 26 constituted Group I and 54 in Group II. Distribution of male and female did not show any statistical as-
sociation. Distribution of gender in two groups did not show any statistical association. Distribution of the subjects in age cluster was similar in 
the two groups. History of DM, GN, and HTN distribution in the two groups was also similar. Duration of hemodialysis (mean±SD) in Group I was 
28.04 months and 26.39 months in Group II; two group did not show statistical difference (p=0.529). Systolic blood pressure was 163 mmHg and 
160mmHg in Group I and Group II respectively and diastolic blood pressure (mean±SD, mmHg) was 92mmHg and 92mmHg in Group I and Group II 
respectively; did not statistical difference (p=0.283 and 0.960 respectively). AVFs blood flow 1603±382ml/min (mean±SD,ml/min) in group I was 
significantly higher compared to the counterpart group II 791±189ml/min. The trend was supported by the significant (p=0.001) inverse relation-
ship between TAPSE and AVFs blood flow. In Group I radio cephalic and brachiocephalic AV fistula distribution was 12 vs 24 (46.2 vs 53.8%) which 
in the Group II was 51 vs 3(94.4 vs 5.6%).

Conclusion: Data concluded that brachiocephalic AVFs lead to significantly higher blood flow than the radio cephalic fistula resulting impaired 
right ventricular function, which reconfirmed the usefulness of distal AVF as a vascular access in patient for hemodialysis.
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Introduction

End Stage Renal Disease (ESRD) patients are more prone to 
cardiovascular diseases. According to United States Renal Data 
System (USRDS) 2017, cardiovascular complications are relatively 
more common in hemodialysis (69.8%) compare to peritoneal dial-
ysis (56.6%) and renal transplant patients (41.6%). Arteriovenous 
fistula used in patient of end stage renal disease for hemodialysis 
since 1960s.1 There is a trend toward use of the arteriovenous fis-
tula as a initial choice rather than central venous catheters.2 After 
formation of arteriovenous fistula there is increase in after load due 
to shunt which leads to right ventricular hypertrophy. Right ven-
tricular hypertrophy reduce ventricular compliance and lead to left 
ventricular filling defect via interventricular Interaction.3 Risk fac-
tors for cardiovascular diseases in Chronic Kidney Disease (CKD) 
patient attributed to traditional and nontraditional variety. Non-
traditional risk factors such as albuminuria, homocysteine, anemia, 
abnormal calcium/phosphate metabolism, extracellular fluid over-
load found to impart in development of cardiovascular diseases.4 It 
mainly manifests in the form of ventricular hypertrophy, myocardi-
al fibrosis, valvulopathies, arrhythmias and sudden death are more 
common in Chronic Kidney Disease Patient.5 Renal transplantation 
conceptually is the treatment of choice for Chronic Kidney Disease 
(CKD) patients with End Stage Renal Disease (ESRD).6 It was ob-
served that 50% CKD patient already develop cardiac disease by 
the time they started dialysis.7 During interim period or in absence 
of transplantation choice for patient include hemodialysis and peri-
toneal dialysis. According to National Institute of Diabetes and Di-
gestive and Kidney disease (NIH) during 2013, 63.7% of ESRD pa-
tient received hemodialysis, 6.8% received peritoneal dialysis and 
29.2% patient received renal transplantation.

The first patient treated with PD was reported by Ganter in 
1923. The patient was a female with ureteral obstruction that was 
due to uterine carcinoma. In 1938, Rhoads used intermittent dial-
ysis (IPD) to treat two nephrotic patients using dwell times of 50 
minutes and total dialysate volumes of 6 – 11 L. Boen in 1964 de-
veloped automated dialysate delivery system for peritoneal dialy-
sis. Hospital-based intermittent chronic peritoneal dialysis (IPD) is 
the oldest PD modality, applied for as long as 40 h per week, using 
high volumes of PD fluids. With the advent and improvements of 
continuous ambulatory (CAPD) and automated peritoneal dialysis 
(APD), the method has been criticized for its long duration and low 
adequacy regarding solute clearances and has almost been aban-
doned in western countries (History of PD, 2014). Advantages of 
peritoneal dialysis include patient autonomy, maintenance of resid-
ual renal function, patient satisfaction, less cost, less delayed graft 
function post transplantation, survival years 1 to 2 years. Disadvan-
tages include high technique failure rate, weight gain, and patient 
and caregiver burnout.8

The first human hemodialysis was performed in a uremic 
patient by Haas in 1924 at the University of Giessen in Germany 
Haas.9,10 while taking care of casualties after the German invasion of 
the Netherlands, his interest in acute renal failure further increased 
and in 1943 he introduced the rotating drum hemodialysis system 
using cellophane membranes and an immersion bath and the first 
recovery of an acute renal failure patient treated with hemodial-
ysis was reported Kolff.10 This was the beginning of what was to 
become an important clinical reality: artificial renal substitution 
therapy. Advantages of hemodialysis include less patient respon-
sibility, community. Disadvantages includes infection, access com-
plication, high mortality just before and 12 hours after treatment 
possibly due to electrolyte issues.8 A new phase in clinical hemo-
dialysis started with the introduction of the Quinton and Scribner 
arteriovenous shunt.11 They used silastic tubes fitted with Teflon 
tips into the radial artery and cephalic vein in the wrist or the pos-
terior tibial artery and saphenous vein at the angle as an arterio-
venous shunt. The two tubes ended in expanded couplings to facil-
itate connection. This shunt provided for the first time continuous 
circulation of the blood when the patient was not attached to the 
machine, effectively eliminating clotting and provided ready access 
for repeated long-term hemodialysis, opening the door to chronic 
renal replacement therapy.

The next significant advance in vascular access took place later 
in the 1960s when Cimino and Brescia1 first described their native 
arteriovenous fistula for chronic vascular access.1 these fistulas 
are generally created by an end-to-side vein-to-artery anastomosis 
allowing access for hemodialysis. A mature native arteriovenous 
fistula is by far found to be the safest and longest lasting vascular 
access for hemodialysis mature wrist arteriovenous radio cephalic 
fistula usually shown to have blood flow around 500-800ml/min 
vs excess of 1000ml/min in fistula at antecubital fossa brachioce-
phalic fistula.12 Uses of arteriovenous fistulas (AVFs) as a vascular 
access increases nearly double from 32% in 2003 to 60% in 2011 
because AVFs have less complication in compared to other vascular 
access.2 Despite its high success rate for long‑term hemodialysis ac-
cess, AVFs found to be complicated by flow derangements.13

Right ventricular dysfunction in chronic hemodialysis patient 
may be due to chronic volume overload, uremia and this dysfunction 
increases further by AVFs through increasing preload. In a study, it 
has been shown that right ventricular dysfunction (assess by right 
ventricular chamber dilatation and tricuspid annular plane systol-
ic excursion–TAPSE) more in patients hemodialysis through AVFs 
compared through Central venous catheter.14 a study by Kjaergaard, 
15 right ventricular function is important predictor of survival in pa-
tient with new onset or worsening heart failure and 50% increase 
in TAPSE value leads to one fourth reduction of mortality. A study 
by Zhao16 showed that right ventricular dysfunction may be caused 
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by volume overload due to AVFs. They showed that nearly 50per-
cent of chronic hemodialysis patient have right ventricular dysfunc-
tion. For evaluation of right ventricular systolic function there are 
several echocardiographic parameter. TAPSE (Tricuspid annular 
plane systolic excursion) is one of the parameter. It measures dis-
tance of the tricuspid valve movement from the base of the heart 
towards the apex. The importance of evaluation of TAPSE is that it 
is simple and easily done.17 chronic heart failure can develop due to 
volume overload between dialysis sessions, sympathetic discharge, 
ventricular hypertrophy, anemia, arterial stiffness, and vascular ac-
cess flow. Each one of these mechanisms may partly contribute to 
an increase in either preload or after load of both ventricles.18 Pane-
ni19 showed that right ventricular dysfunction more common in he-
modialysis group compared to peritoneal dialysis group (71.3% vs 
34.6%), especially in brachiocephalic AVFs. Pulmonary hyperten-
sion in patients on hemodialysis has been extensively studied. But 
data on the development of right ventricular dysfunction in rela-
tion to AVFs blood flow ESRD patients is scarce. The purpose of the 
study is to find out relationship between vascular access flow with 
impaired right ventricular function assess by TAPSE.

Materials and Methods

This cross-sectional study was conducted in the Department 
of Nephrology, Dhaka Medical College Hospital, Dhaka, Bangla-
desh from January 2020 to July 2021 among eighty patients (80) 
who were diagnosed with ESRD and who were receiving 2 or more 
hemodialysis session per week through AV fistula for at least 3 
months. All participants were explained about the natural history, 
pathophysiology, relevant investigations, current treatment op-
tions and outcome of ESRD prior to enrollment. 

Inclusion criteria

1.	 Patients with 2 or more hemodialysis session per week 
through AV fistula for at least 3 months

2.	 Adult male and female patients with age between 18 and 65 
years 

Exclusion criteria

1.	 Arteriovenous fistula blood flow (<200ml/min)

2.	 Patient’s with:

a)	 Severe chronic obstructive pulmonary disease, 

b)	 History of pulmonary embolism,

c)	 Primary pulmonary hypertension, 

d)	 Recent myocardial infarction (<1month), 

e)	 Unstable angina pectoris, 

f)	 History of heart valve surgery, 

g)	 Severe mitral, aortic or pulmonary regurgitation, and/or 
stenosis

3.    Who are not willing to participate in the study

CKD patients taking maintenance hemodialysis in the hemodi-
alysis unit or admitted into the inpatient department of nephrology 
department of DMCH were invited to participate. Selection of pa-
tient was done as per inclusion and exclusion criteria. All patients 
underwent a transthoracic echocardiography (TTE) which was per-
formed by cardiologist. Color Duplex examination was performed 
by a radiologist. Then patient was divided into two group based on 
TAPSE (Tricuspid Annular Pan Systolic Excursion) Group I impaired 
right ventricular function (TAPSE<16mm) and Group II Normal 
right ventricular function (TAPSE>16mm). All data were analyzed 
by SPSS 22.0(SPSS Inc. Chicago, IL, USA) for Windows. Continuous 
variables were shown as the mean±standard deviation. Chi-Square 
test was used to analyze the categorical variables. Student t-test 
was used for continuous variables. P values <0.05 was considered 
as statistically significant. 

Results

The age distribution of the study patients shown in (Table 1 &2), 
(Figures 1-4) it was observed that the Mean age was 48.23±11.39 
(yrs) with ranged from (24-74 years) in group I and 47.07±12.02 
years with ranged from (19-64 years) in group II. More than three 
fourth (80.8%) patients were male in group I and 37(68.5%) pa-
tients were Male in group II. The difference was statistically not 
significant (p>0.05) between two groups. Results were expressed 
as numbers (percent) Chi square test was performed to calculate 
statistical association. p<0.05 was taken as level of significance. 
Cause ESRD of the study patients, it was observed that almost three 
fourth patients (73.1%) was DM absent in group I and 34(63.0%) 
in group II. Almost two third patients (61.5%) was GN present in 
group I and 30(55.6%) in group II. Majority of patients (73.1%) 
was HTN present in group I and 45(83.3%) in group II. The differ-
ence was statistically not significant (p>0.05) between two groups. 
Blood pressure (mmHg, mean±SD) of the study patients was shown 
in, respective systolic and diastolic value in the two group did not 
show statistical significant difference (p=0.283 and p=0.960). Bio-
chemical variable of the study subjects were shown in Table 3. 
Values in the two groups of the respective variable did not show 
statistical significant difference (p>0.05). Results were expressed 
as mean±SD and range (maximum-minimum). Student’s unpaired 
t-test was performed to calculate statistical difference. p<0.05 was 
taken as level of significance. Arteriovenous fistula flow of the study 
subjects was shown in Table 4. Arteriovenous fistula blood flow in 
group I (1603±382ml/min) was significantly higher than group II 
(792±189ml/min) (p=0.001). Results were expressed as mean±SD 
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and range (minimum-maximum). Student unpaired t-test was per-
formed to calculate statistical difference. p<0.05 was taken as lev-
el of significance. Distribution of the study subjects on the basis of 
site of AVFs was shown in Table 4. In group 1. 14 (53.8%) out if 
26 had brachiocephalic fistula and rest 12 (46.2%) radio cephalic 
fistula. In Group II 51(94.4%) out of 54 had radio cephalic fistula. 
Results were expressed as numbers (percent) Chi square test was 
performed to calculate statistical association. p<0.05 was taken as 
level of significance. Relationship between AVFs flow and TAPSE 
was shown in Figure 4. AVFs flow showed significant inverse rela-
tionship (r=-0.431, p=0.001) with TAPSE in all study subjects.
Table 1: Distribution of subject on the basis of the age group and gen-
der.

Variable
Group-I (n=26) Group-II (n=54)

p value
N % N %

Age (in year)

0.679
<40 4 15.2 12 22.5

40-54 14 53.6 24 44.7

>54 8 30.5 18 33.6

Sex

0.25Male 21 80.8 37 68.5

Female 5 19.2 17 31.5

Group I: Impaired right ventricular function (TAPSE<16mm)
Group II: Normal right ventricular function (TAPSE>16mm)

Table 2: Cause of ESRD of the study subjects.

Cause of 
ESRD

Group-I (n=26) Group-II (n=54)
p value

N % N %

DM

0.37Present 7 26.9 20 37

Absent 19 73.1 34 63

GN

0.612Present 16 61.5 30 55.6

Absent 10 38.5 24 44.4

HTN

0.283Present 19 73.1 45 83.3

Absent 7 26.9 9 16.7

Group I: Impaired right ventricular function (TAPSE<16mm)
Group II: Normal right ventricular function (TAPSE>16mm)
Results were expressed as numbers (percent) Chi square test was per-
formed to calculate statistical association. p<0.05 was taken as level of 
significance.
DM: diabetic mellitus; GN: glomerulonephritis; HTN: hypertension

Table 3: Biochemical parameter of the study subjects.

Biochemical param-
eter

Group-I 
(n=26)

Group-II 
(n=54) p 

value
Mean(±SD) Mean(±SD)

Hb%(gm/l) 9.16±0.72 
(7.6-10.2)

9.52±0.82 
(7.8-11.8) 0.059

S. Calcium(mg/dl) 7.93±0.53 
(7-8.7)

8.09±0.52 
(6.9-9.5) 0.194

S. Phosphate(mg/dl) 4.88 ±0.58 
(3.5-5.6)

4.79 ±0.51 
(3.9-5.6) 0.453

S. PTH(pg/ml) 258.35±82.81 
(75-420)

248.67±79.95 
(92-440) 0.618

Group I: Impaired right ventricular function (TAPSE<16mm)
Group II: Normal right ventricular function (TAPSE>16mm)
Results were expressed as mean±SD and range (maximum-minimum). 
Student’s unpaired t-test was performed to calculate statistical differ-
ence. p<0.05 was taken as level of significance.
Hb: hemoglobin, PTH: parathyroid hormone

Table 4: AVFs blood flow of the study subjects.

Group-I (n=26) Group-II (n=54) p 
valueMean(±SD) Mean(±SD)

AVF Blood Flow 
(ml/min)

1603 ±382 
(522 -2210)

791.5 ±189 
(428 -1386) 0.001

Group I: Impaired right ventricular function (TAPSE<16mm)
Group II: Normal right ventricular function (TAPSE>16mm)
Results were expressed as mean±SD and range (minimum-maximum). 
Student unpaired t-test was performed to calculate statistical difference. 
p<0.05 was taken as level of significance. 

Distribution of the study subjects on the basis of site of AVFs was shown 
in Table 5. In group 1. 14(53.8%) out if 26 had brachiocephalic fistula 
and rest 12(46.2%) radio cephalic fistula. In Group II 51(94.4%) out of 
54 had radio cephalic fistula.

 4

Figure 2: Percentage of subjects with impaired right ventricular func-
tion as evaluated by TAPSE. Cause ESRD of the study patients, it was 
observed that almost three fourth patients (73.1%) was DM absent in 
group I and 34(63.0%) in group II. Almost two third patients (61.5%) 
was GN present in group I and 30(55.6%) in group II. Majority of pa-
tients (73.1%) was HTN present in group I and 45(83.3%) in group II. 
The difference was statistically not significant (p>0.05) between two 
groups.

Figure 1: Age (years, mean±SD) of the study subject of the total 80 
subjects, 26(32%) had right ventricular dysfunction (Figure 2) on the 
basis of TAPSE value <16mm.
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Discussion

Cardiovascular disease is the leading cause of the death in pa-
tients receiving chronic renal replacement therapy18. Arteriove-
nous fistulas have superior longevity, lower infection and mortality 
rates and are associated with lower cost, and hence have become 
the vascular access of choice for patients needing dialysis.21 Despite 
their association with a lower mortality, AVFs have significant ef-
fects on cardiac functions predominantly related to the increase in 
preload and cardiac output. It should be emphasized, at the outset, 
that determining the exact effects of AVFs on cardiac functions is 
fraught with problems for a couple of reasons: patients with end 
stage renal disease (ESRD) requiring dialysis almost invariably 
have volume overload due to water and salt retention. They also 
have pressure load due to arterial sclerosis and hypertension, and 
increased cardiac output secondary to chronic anemia. In addition, 
many hemodialysis patients have significant pre-existing myocar-
dial, valvar or coronary heart disease. It is, therefore, often difficult 
to tease out the exact contribution of an AVF to cardiac dysfunc-
tion in hemodialysis patients. Nevertheless, worsening in cardiac 
functions soon after AVF creation has been observed favoring a 
causative effect of the AVF on certain cardiac functions. The current 

literature suggests that the creation of AVF can cause or exacerbate 
the following conditions: congestive heart failure, left ventricular 
hypertrophy, pulmonary hypertension, right ventricular dysfunc-
tion, coronary artery disease, and valvar dysfunction.21

AVFs and congestive heart failure

Congestive heart failure (CHF) is highly prevalent among pa-
tients with ESRD. Approximately 35–40% of patients with ESRD 
have an established CHF diagnosis at initiation of hemodialy-
sis.22,23,24 Patients with ESRD and CHF have a far worse prognosis 
than those without CHF.5,25 The creation of an AVF leads to shunting 
of blood flow from the high resistance arterial system into the low 
resistance venous system, with a subsequent rise in venous return 
and cardiac output 24. Second, the presence of an AVF decreases 
arterial impedance and thus lessens the left ventricular after load. 
The lowering of arterial impendence may also reduce the effective 
circulating volume of the systemic circulation, activating arterial 
baroreceptors, and leading to secondary increase in cardiac sympa-
thetic tone, contractility, and cardiac output.26,27,28 The net effect of 
AVFs is a significant increase in cardiac output. 

These studies consistently showed an increase in LV end-dia-
stolic dimension (LVEDd), contractility, stroke volume and cardi-
ac output within 7–10 days after the surgical construction of AVF. 
29,27,30 On average, the creation of an AVF increases cardiac output by 
15–20% and left ventricular end-diastolic pressure by 5-10%.28,31 

Additionally, biomarkers secreted in response to hypervolemia 
such as atrial naturistic peptide (ANP)and brain naturistic peptide 
(BNP), are both substantially increased29,27 suggesting the presence 
of an cardiac volume overload despite an optimal overall body vol-
ume status. The impact of these physiological effects of AVF on the 
cardiac function is controversial. While many studies suggested 
that the decreased vascular resistance and the increased cardiac 
output are predisposing factors for the development or the wors-
ening of heart failure.24 others suggested that the decrease in pe-
ripheral resistance and blood pressure with a parallel increase in 
ejection fraction could be potentially beneficial.32

AVFs and right ventricular dysfunction

A few recent studies examined the effect of AVFs on echocar-
diographic parameters of RV dysfunction. DiLullo,14 demonstrated 
that AVFs were associated with impaired RV systolic function (as-
sessed by tricuspid annular plane excursion–TAPSE) and significant 
RV chamber dilatation compared to those dialyzed via central ve-
nous catheters. Paneni,19 studied the prevalence of RV dysfunction 
in 94 patients on hemodialysis and 26 patients on PD. In this study, 
Tissue Doppler-derived myocardial performance index (MPI) was 
used as an indicator of global right ventricle function. Right ventric-
ular dysfunction was more prevalent in hemodialysis patients com-
pared with PD patients (71.3vs. 34.6%). The prevalence of right 
ventricular dysfunction further increased in patients with brachial 

 5

Figure 4: Systolic and diastolic blood pressure (mean±SD) of the 
study subjects.
Biochemical variable of the study subjects were shown in table III. Val-
ues in the two groups of the respective variable did not show statistical 
significant difference (p>0.05).

Figure 3: Duration (in months, mean±SD) of hemodialysis of the study 
subjects.
Blood pressure (mmHg, mean±SD) of the study patients was shown in 
figure 4, respective systolic and diastolic value in the two group did not 
show statistical significant difference (p=0.283 and p=0.960).
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AVF compared with the radial access (90.6% vs. 61.3%). In another 
study of 41 Hemodialysis patients with AVFs, RV dysfunction was 
present in 18 patients (44%).33 In keeping with the findings by 
Paneni17,19 the presence of AVF was associated with RV dysfunction 
independent of pulmonary artery pressure value. The presence 
of right ventricular dysfunction independent of pulmonary artery 
pressure values, argues against a major role for pulmonary hyper-
tension in the development of RV dysfunction in ESRD patients19,33 

It also suggests that AVF-dependent volume overload may by itself 
play a major role in triggering RV dysfunction in patients undergo-
ing hemodialysis.19

TAPSE: The systolic movement of the lateral wall of the right 
ventricle allows to register one of the most obvious movements in 
a normal echocardiography. The TAPSE is a measure of the distance 
that the tricuspid annulus travels during systole along the longitu-
dinal plane.15 its use as an indicator of systolic function of the right 
ventricle was proposed since 198432 and subsequent publications 
have shown an adequate correlation with nuclear ventriculogra-
phy34 and magnetic resonance.15

Advantages: TAPSE is simple, less dependent on optimal im-
age quality, and reproducible, and it does not require sophisticat-
ed equipment or prolonged image analysis. Disadvantages: TAPSE 
assumes that the displacement of a single segment represents the 
function of a complex 3D structure. Furthermore, it is angle depen-
dent, and there are no large-scale validation studies. Finally, TAPSE 
may be load dependent1.5 Miller,35 published a study of 183 patients 
treated for steal and high flow using the MILLER banding tech-
nique. A total of 114 patients presented with hand ischemia (steal) 
and 69 patients presented with clinical manifestations of patholog-
ic high access flow such as congestive heart failure. Overall, 183 pa-
tients underwent a combined 229 bandings with technical success 
achieved in 225. Complete symptomatic relief (clinical success) was 
attained in 109 steal patients and in all high-flow patients. The av-
erage follow-up time was 11 months, with a 6-month primary band 
patency of 75% and 85% for steal and high-flow patients, respec-
tively. At 24 months the secondary access patency was 90% and the 
thrombotic event rates for upper-arm fistulas, forearm fistulas, and 
grafts were 0.21, 0.10, and 0.92 per access year, respectively. In a 
few instances, banding may not be the best option, such as AVFs 
with a greater than 20-mm peri-anastomotic area. In these cases, a 
piece of vein, or expanded polytetrafluoroethylene, can be used to 
move the inflow to a more distal location. The revision using distal 
inflow (RUDI) technique involves ligation of the fistula at its origin 
followed byre-establishment of the fistula via bypass from a more 
distal arterial source to the venous limb of the AVF. Its design adds 
resistance to the system because it uses a smaller distal artery as in-
flow and lengthens the fistula with a smaller diameter bypass. Nev-
ertheless, revascularization surgeries are complex and met with 

various degrees of success.36 Hemodialysis appeared to patient’s 
choice over peritoneal dialysis owing to its advantages like the dial-
ysis is performed by nurses, treatment time is shorter, patients can 
socialize with staff and other patients, and they receive continuous 
follow-up evaluation by a medical team.37

Hemodialysis attributed to cardiac dysfunction mainly account-
ed by derangement in vascular flow. Of the two commonly prac-
ticed fistula brachiocephalic and radio cephalic; brachiocephalic 
fistula found to have flow rate above 1000ml/min. This high flow 
rate shown to have linked to increase risk of right ventricular dys-
function17which is so far evaluated by right ventricular fractional 
area change (RVFAC), tissue Doppler imaging (TDI), right ventric-
ular ejection fraction (RVEF). RVFAC required better image quali-
ty.38. It is important to make sure that the entire right ventricle is 
in the view, including the apex and the lateral wall in both systole 
and diastole. Care must be taken to exclude trabecula ions while 
tracing the right ventricular area.17 Two dimensionally (2D) derived 
estimation of RVEF is not recommended, because of the heteroge-
neity of methods and the numerous geometric assumption.17Tissue 
Doppler imaging (TDI) is less reproducible and is angle dependent, 
there are limited data in all ranges and in both sexes.17

There is tremendous improvement in echocardiography start-
ing from detection of valvar stenosis, regurgitation, assessing cardi-
ac function. TAPSE is a method to measure the distance of systolic 
excursion of the RV annular segment along its longitudinal plane, 
from a standard apical 4-chamber window. It is inferred that the 
greater the descent of the base in systole, the better the right ven-
tricular systolic function. TAPSE is usually acquired by placing an 
M-mode cursor through the tricuspid annulus and measuring the 
amount of longitudinal motion of the annulus at peak systole.17 
TAPSE correlated strongly with radionuclide angiography, with low 
inter observer variability 32. It has also been validated against right 
ventricular ejection fraction (RVEF) and RV fractional area shorten-
ing (RVFAC).35,39 There are, however, few number of studies which 
evaluated TAPSE in hemodialysis patients. This study evaluated the 
relationship of TAPSE and arteriovenous fistula blood flow. Bra-
chiocephalic and radio cephalic fistula show to have difference in 
blood flow 500-800 mL/min in the first, in excess of 1000 mL/min 
in the second10. This difference found to have right ventricular dys-
function which is more common in brachiocephalic fistula. Pane-
ni,19 showed right ventricular function were found to be significant-
ly decreased in hemodialysis patients, particularly in those with a 
brachial AVF rather than radial AVF. In this study, 53.8% patient had 
brachiocephalic fistula than radio cephalic fistula in group of im-
paired right ventricular function (53.8% vs 46.2%). Recent study 
subjects had right ventricular dysfunction was 32.4% as evidenced 
by TAPSE value <16mm. Momtaz40 in their study found value to be 
28%. However, Yilmaz41 in their study reported that 34.09% subject 
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Figure 7: Correlation analysis between AVFs and TAPSE in Group II.

Figure 8: TAPSE of brachiocephalic and radio cephalic fistula sub-
jects.

had TAPSE value <16mm which justify the present value of 32.4 % 
at the present study. Pulmonary hypertension as one of the reasons 
for development of right ventricular dysfunction may be excluded 
considering the study which demonstrated that right ventricular is 
significantly higher in those with hemodialysis compared to peri-
toneal dialysis when pulmonary hypertension adjusted as a con-
founding factor.33

Yilmaz41 in their study demonstrated that AVF flow was high 
in those reduce right ventricular function group compare to nor-
mal right ventricular function group (1631.53±738.17ml/min vs 
1060.55±539.92ml/min). In the present study also demonstrat-
ed similar trend in this regard, those developed right ventricular 
dysfunction presented with blood flow about 1603±381ml/min; 
compared to 791.52±188ml/min in those without right ventricu-
lar dysfunction Table 5 & Figures 5-8 supporting the proposition 
at possible detrimental effect of arteriovenous blood flow in devel-
opment of right ventricular function. Significant high blood flow 
in those with brachiocephalic arteriovenous fistula was observed 
compared to radio cephalic arteriovenous fistula. The former group 
also had lower TAPSE value compared to the counterpart. These 
finding of the present study provided strong data support to believe 
that impaired right ventricular function in end stage renal disease 
patients on maintenance hemodialysis possibly due to high blood 
flow in arteriovenous fistula and alarming us to be concerned about 
with patients in long term care.42 

Table 5: Distribution of the study subjects by site of AVF (n=80).

Site of AVF

Group-I Group-II
p value

(n=26) (n=54)

N % N %

0.001Radio cephalic 12 46.2 51 94.4

Brachiocephalic 14 53.8 3 5.6
Group I: Impaired right ventricular function (TAPSE<16mm)
Group II: Normal right ventricular function (TAPSE>16mm)

Results were expressed as numbers (percent) Chi square test was per-
formed to calculate statistical association. p<0.05 was taken as level of 
significance.
Relationship between AVFs flow and TAPSE was shown in figure 4. 
AVFs flow showed significant inverse relationship (r=-0.431, p=0.001) 
with TAPSE in all study subjects.

Conclusion

High AVF flow and right ventricular dysfunction should be 
consider as an important risk factor during evaluation of cardiac 
complication in chronic hemodialysis patient. Further appropriate-
ly controlled studies need to be performed in order to definitive-

Figure 6: Correlation analysis between AVFs flow and TAPSE in Group I.  
Relationship between AVFs flow and TAPSE in Group II was shown in 
Figure 6. AVFs flow did not showed any statistical significant inverse 
relationship (r=-0.137, p=0.323) with TAPSE in Group II.   Figure 5: Correlation analysis between AVFs flow and TAPSE in all 

study Subjects.
Relationship between AVFs flow and TAPSE in Group I was shown in 
Figure 5. AVFs flow showed significant inverse relationship (r=-0.807, 
p=0.001) with TAPSE in Group I.
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ly assess the issue. From this study it can be said that increasing 
vascular access (AVFs) flow lead to impairment of right ventricular 
function which may increase morbidity and mortality of patients.
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