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ABSTRACT

Background: Arteriovenous fistula (AVF) is the vascular access of choice for End-Stage Renal Disease (ESRD) patients on
maintenance hemodialysis. Arteriovenous fistula is the vascular access of choice for adequate hemodialysis.AVF dysfunction is
one of the most important causes of morbidity and mortality in these patients.

Aim: To access the frequency of dysfunctional AFVs using clinical examination among end-stage renal disease patients on
thrice-weekly maintenance hemodialysis.

Study design: Cross-sectional study

Placetand duration of study: Dialysis Unit, Nephrology Department, Sir Ganga Ram Hospital, Lahore from 21* January 2019,
to 21% July 2019.

Methodology: 177 patients who had end-stage renal disease and were on maintenance hemodialysis were enrolled. Fistulas
were examined clinically. The presence and types of dysfunctional AVF were recorded.

Results: Fifty three (29.9%) were females and 124 (70.1%) were females with mean age was 48+13.29 years. There were
44 1% diabetic, 91.0% hypertensive, and 44.1% both diabetic and hypertensive. The frequency of dysfunctional arteriovenous
fistula was 30.5%. 123 (69.5%) patients had normal fistula, 13 (7.3%) had signs of outflow obstruction, 23 (13.0%) had
aneurysm, 5 (2.8%) had signs of inflow obstruction, and 13 (7.3%) had a weak or absent thrill/bruit however no infection or steal
syndrome was present.

Conclusion: The frequency of dysfunctional arteriovenous fistula among patients on thrice-weekly maintenance hemodialysis is

30.5% on physical examination. Periodic physical assessment of AVF can reduce fistula failure rates.
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INTRODUCTION

Hemodialysis (HD) is the most well-known methodology of renal
replacement therapy (RRT) in end-stage renal disease (ESRD)
patients. The accomplishment of adequate hemodialysis relies
upon the creation of vascular access. Decent vascular access
ought to give an adequately high blood flow rate with sufficient
inflow and outflow pressures, to take into consideration effective
dialysis with negligible intricacies, in any case, under-dialysis
prompts expanded morbidity and mortality1. Arteriovenous fistula
(AVF) is the vascular access of choice for support hemodialysis
(MHD), as it is connected with a lower rate of complexities and
longer endurance than prosthetic grafts or double-lumen venous
catheters.? Access blood flow of no less than 500 to 800 mL/min is
important to permit adequate diffusion of uremic toxins from a
patient. Stenosis of AVF generally leads to a decrease in fistula
blood flow below the desired range. Diminished blood flow to <400
mL/min itself is related to an expanded danger of access stenosis
and fistula failure, and a high flow rate of>1200mL/min, particularly
>1500 mL/min, is related to high output cardiac failure®.

Albeit altered hemodynamics in access fistulas are typically
identified during hemodialysis, early identification of dysfunctional
AVF before the need of medical and surgical intervention before
deteriorating of the condition might assist with lessening the pace
of complications and associated morbidity and mortality.4 Previous
research demonstrates 30% of hospitalizations in ESRD Eatients
are brought about by the complications of vascular access’. There
are several causes of dysfunctional AVF, most important are
stenosis, aneurysmal dilation, Infection, thrombosis, and AVF
access recirculation (AR)®. KDIGO guidelines for vascular access
suggest routine evaluation and screening for AVF complications
utilizing routine clinical examination and gadget-based observation
like Doppler ultrasound (DU).” Physical examination (PE) has a
reasonable efficacy for identifying complications in fistulas.
Physical assessment is handily educated, effortlessly performed,
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immediately done, and cost-effective®. Doppler ultrasound is a
straightforward, economical, and harmless strategy for the
evaluation of blood flow in AVF. It has the additional advantage of
early detection of complications and prompt treatment that helps in
the longevity of AVF?®. But this method requires a DU machine and
experienced radiologist presence which is not readily available at
many hemodialysis centers. In a review in Iran, 69 patients with
asymptomatic well-working hemodialysis access were surveyed
with Doppler ultrasound. There was a significant degree of
anomalies, particularl}/ high blood flow rates in clinically well-
working mature AVFs 0 Many studies have proved the superiority
of DU as compared to clinical examination for the detection of
access complications, but clinical examination remains a preferred
and mandatory part of AVF complications assessment. In a cohort
study one dialysis unit assessed AVF complications using DU
while another unit assessed AVFs clinically, 100 patients from
every unit were selected. The outcomes showed that a coordinated
clinical evaluationis equivalent to DU estimations as a screening
strategy to forestall hemodialysis access dysfunctionsg.

This study was structured to access the frequency of
dysfunctional AVFs using clinical examination among end-stage
renal disease patients on thrice-weekly maintenance hemodialysis.

MATERIALS AND METHODS

The cross-sectional study was conducted at Dialysis Unit,
Nephrology Department, Sir Ganga Ram Hospital, Lahore, from
21% January 2019, to 21% July 2019. Using a non-probability
consecutive sampling technique, the sample size of 177 was
calculated with a 95% confidence interval and a 4% margin of
error. ESRD patients of both gender, ages ranging from 18 to 70
years who were on HD for>3months were included in the study.
Patients having AV grafts or double-lumen catheters were
excluded from the study. After approval from the ethical board,
data were collected by taking informed consent from each patient.
The demographic information (name, age, gender, registration
number) was taken. Effect modifiers like co-morbidities, duration of
dialysis via the AVF, duration of dialysis via central venous
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catheters before the formation of AVF, number of previously failed
fistulas were also recorded. All patients were physically examined
by a single senior nephrology doctor. AVFs were divided into
normal categories having no abnormality and dysfunctional
categories with the presence of one or more complications.
Complications of AVF were classified into Inflow stenosis, outflow
stenosis, aneurysm, thrombosis, infection, and steal syndrome.11
The collected data were entered and analyzed in SPSS-23. Data
were stratified for age, gender, duration of dialysis via the AVF, to
deal with the effect modifiers. Post-stratification, the Chi-square
test was used. A p-value £0.05 was considered significant.

RESULTS

There were 124 (70.1%) male patients and 53 (29.9%) female
patients. Among these patients 4% were from the age group 18 to
29 years, 34.5% were from the 30-45 years age group, 44.6%
were from the age group 46 to 60 years, and 16.9% were more
than 60 years of age. The mean age was 48+13.29 years. Among
these patients 44.1% were diabetic, 91.0% were hypertensive, and
44.1% were both diabetic and hypertensive. The youngest age
group subjects were hypertensive only, while those above 46 years
mostly had both diabetes and hypertension (60.8%). 27.2% of
patients had right-sided AV fistula, and 72.9% had left-sided. Most
44.1% had a left brachiocephalic AVF. On clinical examination,
123 (69.5%) patients had normal fistula, 13(7.3%) had signs of
outflow obstruction, 23(13%) had aneurysm, 5 (2.8%) had signs of
inflow obstruction, and 13(7.3%) had a weak or absent thrill/bruit
however no infection or steal syndrome was present. When data
were stratified for gender, out of 124 male patients 71.8% had a

normal functioning AVF, 5.6% had outflow obstruction, 5.6% had a
weak thrill, 16.9% had an aneurysm on clinical examination. Out of
53 females, 64.2% had normal fistula, 11.3% had outflow
obstruction, 9.4% had inflow obstruction, 11.3% had a weak thrill,
and 3.8% had signs of the aneurysm on clinical examination.
When data was stratified with respect to age, 42.9% of those aged
18-29 years had normal AVF on clinical examination (p=0.118); for
those aged 30-45 years, 86.9% (p<0.001); for those aged 46- 60
years, 57% (p=0.001), and for those aged >60 years, 73.3% had
normal AVF (p=0.616).On stratification for diabetes and
hypertension, out of 16 patients that were neither diabetic nor
hypertensive all had a normal fistula (p=0.022). Patients who were
both diabetic and hypertensive had a higher percentage 43.6%
(p=0.001) of dysfunctional AVF than those who were hypertensive
alone (24.1%, p=0.028). On stratification of clinical examination for
the duration of dialysis through the current AVF, all the 3 patients
using their fistulas for dialysis for the last 6-12 months had a
normal functioning fistula (p=0.247). It was observed that as the
fistula age increases, the percentage of dysfunctional AVF
increases. 27.1% of patients using their fistula for 1-3years
(p=0.432), and 33.7% (p=0.278) of those with a duration of more
than 3 years had dysfunctional AVF. On stratification of clinical
examination concerning the site of AVF, fistulas on the left and
right arm had a roughly same percentage of dysfunctional AVF.
Right brachiocephalic had highest i.e., 50% of dysfunctional AVF
(p=0.026), followed by 33.3% of left brachiocephalic (p=0.469),
25.5% of left radiocephalic (p=0.356) and 12.5% of right
radiocephalic (p=0.039) [Table 1].

Table 1: Comparison of AVF according to gender, age, site of AVF and HD duration via AVF

i AVF
Variable No. (%) [ Normal [ Dysfunctional I P value
Gender
Male [ 124 (70.1%) [ 89 (71.8%) [ 35 (28.2%) [ 0.313
Female | 53 (29.9%) | 34 (64.2%) | 19 (35.8%) | 0.313
Age (years)
18-29 7 (4%) 3 (42.9%) 4 (57.1%) 0.118
30-45 61 (34.5%) 53 (86.9%) 8 (13.1%) <0.001
45-60 79 (44.6%) 45 (57%) 34 (43%) 0.001
>60 30 (16.95) 22 (73.3%) 8 (26.7%) 0.616
Site of AVF
(R) Brachiocephalic 24 (13.6%) 21 (87.5%) 3 (12.5%) 0.039
(R) Radiocephalic 24 (13.6%) 12 (50%) 12 (50%) 0.026
(L) Brachiocephalic 78 (44.1%) 38 (74.5%) 13 (25.5%) 0.356
(L) Radiocephalic 51 (28.8%) 52 (66.7%) 26 (33.35) 0.469
HD duration via AVF
6-12 months 3 (1.7%) 3 (100%) - 0.247
1-3 years 70 (39.5%) 51 (72.9%) 19 (27.1%) 0.432
>3 years 104 (58.8%) 69 (66.3%) 35 (33.7%) 0.278
DISCUSSION treatment of CKD and dialysis, despite the high prevalence of CKD

The purpose of monitoring AVF is to extend its life as it is
considered as the lifeline of ESRD patients on HD. worldwide all
vascular access guidelines recommend periodic monitoring of AVF
to screen dysfunctions at an early stage to prevent AVF failure.™
Physical examination is considered an easy and effective way of
AVF monitoring. In addition to physical examination, Doppler
ultrasound detects and localizes AVF abnormalities with reliability
and confirms findings of physical examination.®In this study a total
of 177 patients fulfilling the inclusion criteria, with the age range of
25 and 67 years, were enrolled to calculate the frequency of
dysfunctional arteriovenous fistulas among patients of end-stage
renal disease on thrice-weekly maintenance hemodialysis. It was
found that the number of male patients exceeded females,
representing 70 and 30% of all patients respectively. This gender
bias/inequality is not only prevalent in Pakistan but observed
worldwide with minor differences." However local cultural and
economic factors that vary from region to region creates a big
impact resulting in the fewer female population getting optimal

in women globally15. An American stud¥, reported a greater risk of
late initiation of dialysis among women ®. Another study confirmed
the inclination of the trend towards males having an early start of
dialysis as compared to females."” Fewer older age women were
enrolled for dialysis in our center, probably because elderly women
seem to be more inclined towards conservative treatment instead
of dialysis.

The radiocephalic fistula at the wrist is viewed as the first
best option for HD access."® In our study, left brachiocephalic was
the most frequent site for AVF (44.1%) followed by left
radiocephalic AVF. Choice of the site for AVF formation mainly
depends upon adequate vessels status, damage of veins by
repeated venipunctures, and surgeon preference. It is
recommended that venous mapping should be performed before
AVF formation but this method relies on radiologist expertise and
results differ on interobserver variability'®.

In our study overall 30.4%of patients had dysfunctional
fistula, this result is comparable to US data exhibiting 20-50%
dysfunctional AVFs.?® Although the male population on HD is high
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as compared to females, AVF dysfunction is the same in both
genders without any statistically significant difference. The
presence of Diabetes and hypertension is associated with an
increased risk of dysfunctional fistula.”*®  Microvascular
complications, poor glycemic control, uncontrolled hypertension,
and dyslipidemias are strong predictors of early AVF complications
and failure®. Of our patients who had both diabetes and
hypertension showed more AVF dysfunction than those with
hypertension alone.

It was seen that as the fistula age increases the probability
of the fistula being dysfunctional increments®. A study conducted
at a tertiary care hospital in Pakistan, showed one-third of
radiocephalic fistulas failures within two years of construction.?' In
our study complications in AVF are high after 3 years of
construction but statistically, no significant difference is found in
different fistulas age groups as well as the site of AVFs. AVF
stenosis especially outflow stenosis is considered a major cause of
AVF failure secondary to previous double-lumen catheterization
and repeated needle pricks for dialysiSZ5. Outflow stenosis
contribute 70-80% of all stenotic lesion among AVF failures®. Our
study demonstrated outflow stenosis in 13% of patients and inflow
stenosis in 7.3% of individuals. Aneurysmal dilatation of AVF is a
potential threat for rupture and AVF failure with serious life-
threatening consequences”. we have found aneurysms in 2.8%
AVFs. This complication is relatively uncommon, but prompt
diagnosis and management can save AVF as well as reduce
associated morbidity and mortality.

CONCLUSION

The frequency of dysfunctional arteriovenous fistula among
patients on thrice-weekly MHD is 30.5% on physical examination.
Periodic physical assessment of AVF can reduce fistula failure
rates.
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