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ABSTRACT

Objectives: This study aimed to examine the vascular access routes used by patients undergoing hemodialysis
treatment in our province and determine the prevalence of arteriovenous (AV) fistula use.

Methods: Patients who were receiving regular hemodialysis treatment in Burdur province as of April 2024
were included in the study. Data on patients' age, gender, comorbidities, duration of dialysis, type of vascular
access, and history of hemodialysis access were retrospectively reviewed and recorded using electronic patient
records.

Results: The mean age of 197 patients evaluated in the study was 62.48+14.13 years. Of the patients, 63 (32%)
were female and 134 (68%) were male. Hypertension was the most common comorbidity in 61.9% of the
cases. The number of patients receiving hemodialysis treatment through an AV fistula was 136 (69%). The
mean age of patients receiving treatment via an AV fistula was significantly lower than those receiving treatment
via an indwelling hemodialysis catheter (P=0.011). Among the patients treated with an indwelling hemodialysis
catheter, 59% had no history of AV fistula surgery. The mean age of patients without a history of AV fistula
surgery was statistically significantly higher than those with a history of AV fistula surgery (69.28+14.98 vs.
60.96 + 13.52, respectively; P=0.001).

Conclusions: This study shows that one out of every two patients undergoing hemodialysis through an in-
dwelling hemodialysis catheter has no history of AV fistula surgery. Reaching these patients and prioritizing
AV fistula planning is crucial for achieving long-term success in hemodialysis treatment and reducing compli-
cations.
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ple worldwide have chronic kidney disease [1].
Kidney transplantation is the best treatment op-
tion for improving survival rates, reducing complica-
tions, and enhancing the quality of life in patients
diagnosed with chronic kidney disease. However, only
a limited number of patients can benefit from this

g t is estimated that approximately 850 million peo-

treatment [2-4]. Most patients undergo chronic he-
modialysis therapy requiring effective vascular access.
Vascular access options for hemodialysis patients in-
clude arteriovenous (AV) fistulas, indwelling he-
modialysis catheters, and temporary hemodialysis
catheters. Hemodialysis through an AV fistula is gen-
erally considered the best option for vascular access
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in hemodialysis patients, as it is associated with lower
rates of infection and thrombosis compared to the use
of indwelling or temporary hemodialysis catheters.
Additionally, increased use of AV fistulas has been as-
sociated with longer survival times and reduced
healthcare costs [5, 6].

The AV fistula creation technique, first performed
by Brescia ef al. [7] in 1966, has been modified over
time in light of various advancements. Today, he-
modialysis through an AV fistula is the most preferred
access route for hemodialysis due to its long-term
durability and lower complication rates [8, 9]. There-
fore, the present study aimed to examine the vascular
access routes used in the hemodialysis treatment of
chronic kidney disease patients across our province
and determine the prevalence of AV fistula use.

METHODS

The study was conducted in accordance with the eth-
ical guidelines of the Helsinki Declaration of 1975,
with approval from the Non-Interventional Ethics
Committee of Siileyman Demirel University Faculty
of Medicine (Decision no: 17/377 and date:
29.12.2023).

Patients receiving regular hemodialysis treatment
at any of the four centers with hemodialysis units in
Burdur province as of April 2024 were included in the
study. Hemodialysis patients who died before April
2024 were excluded from the study. Data on patients'
age, gender, comorbidities (diabetes mellitus, hyper-
tension, atherosclerotic heart disease, and chronic ob-
structive pulmonary disease), duration of dialysis, type
of vascular access (AV fistula and indwelling he-
modialysis catheter), and hemodialysis access history
were retrospectively reviewed and recorded using
electronic patient records. Comparative analyses were
conducted between patients with an AV fistula and
those without an AV fistula.

Statistical Analysis

Statistical analysis was performed using SPSS
26.0 (SPSS Inc. Chicago, IL) program. The conform-
ity of the data to normal distribution was evaluated by
Kolmogorov—Smirnov test. Parametric tests were used
for data with a normal distribution, while non-para-
metric tests were used for data that did not follow a

normal distribution. Descriptive statistics (count, per-
centage, mean, and standard deviation), t-test, Chi-
square test, and logistic regression analysis were used
to evaluate the data. A P value of <0.05 was considered
statistically significant in all analyses.

RESULTS

The mean age of 197 patients evaluated in the study
was 62.48+14.13 years. Of the patients, 63 (32%)
were female and 134 (68%) were male. The median
age at hemodialysis was 4 years (min: 4 months, max:
30 years). Hypertension was present in 61.9% of the
patients, while diabetes mellitus was observed in
42.1% of'the patients. The distribution of patient char-
acteristics and demographic variables by groups is
shown in Table 1.

Hemodialysis access was provided through the
upper extremities in 97.5% of the patients. Conversely,
2.5% of the patients had hemodialysis access through
the lower extremities. AV fistulas were used in 136 pa-
tients (69%). The number of patients receiving he-
modialysis treatment through indwelling hemodialysis
catheters was 61 (31%). The age of patients receiving
treatment via an AV fistula was significantly lower
compared to those without AV fistulas (P=0.011) (Fig.
1). Among the patients treated with an indwelling he-
modialysis catheter, 59% had no history of AV fistula
surgery. The mean age of patients without a history of
AV fistula surgery was statistically significantly higher
compared to those with a history of AV fistula surgery
(69.28+14.98 vs. 60.96+13.52, respectively; P=0.001)
(Fig. 2). Among patients without a history of AV fis-
tula surgery, 24 (66.7%) were male and 12 (33.3%)
were female. No statistically significant difference was
observed between gender and AV fistula surgery his-
tory (P=0.847).

DISCUSSION

Although the AV fistula is reported as the best vascular
access method for hemodialysis, temporary and in-
dwelling hemodialysis catheters are still frequently
used today. Catheters are associated with both infec-
tious and non-infectious complications, which can
lead to increased mortality and morbidity [10]. Acute
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Table 1. Distribution of patient characteristics and demographic data by groups

Total Arteriovenous fistula (+) Arteriovenous fistula (-) P value
(n=197) (n=136) (n=61)

Age (years) 62.48+14.13 60.78+13.60 66.28+14.65 0.011*
Gender, n (%) 0.618"
Male 134 (68) 91 (66.9) 43 (70.5)
Female 63 (32) 45 (33.1) 18 (29.5)
Hypertension, n (%) 122 (61.9) 84 (61.8) 38 (62.3) 0.943"
Diabetes mellitus, n (%) 83 (42.1) 57 (41.9) 26 (42.6) 0.926"
CAD, n (%) 69 (35) 21 (34.4) 48 (35.3) 0.906"
COPD, n (%) 7 (3.6) 349 4(2.9) 0.679"

Data are shown as meantstandard deviation or n (%) where appropriate. CAD=coronary artery disease, COPD=chronic

obstructive pulmonary disease.
*T-test, *Chi-square

complications associated with the use of indwelling
hemodialysis catheters include hemorrhage, venous
perforation, catheter malposition, infection, arterial in-
jury, pneumothorax, and air embolism [11]. A study
found that approximately one-third of patients under-
going hemodialysis with an indwelling hemodialysis
catheter for 1-2 years experienced complications. Ad-
ditionally, about 9% of patients developed bacteremia
within 1 year, and bacteremia was the most common
reason for hospital admissions related to indwelling
hemodialysis catheters [12].

Another disadvantage of hemodialysis catheters

p=0.011 |

Mean Age

(#) n|=136 () r|I=G1

AV Fistula use

Fig. 1. Standard deviation graph showing the relationship be-
tween age and arteriovenous fistula use.

compared to AV fistulas is recirculation. In order to
minimize blood recirculation during hemodialysis
treatment, the arterial and venous end holes at the
catheter's distal end are separated from each other by
1-3 cm. Despite this design feature, recirculation re-
mains a more frequent problem compared to AV fis-
tulas. For an indwelling hemodialysis catheter with the
distal end positioned in the right upper atrium, the av-
erage recirculation rate should be <5% [13].

In elderly patients, creating an AV fistula early in
the course of dialysis is associated with lower mortal-
ity compared to the use of indwelling hemodialysis

p=0.001

Mean Age
4

T T
(4 n=36 (+) n=25
History of AV fistula surgery

Fig. 2. Standard deviation graph showing the relationship be-
tween age and history of arteriovenous fistula surgery.
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catheters. It has been observed that receiving he-
modialysis treatment through an AV fistula positively
affects survival outcomes, even in patients who ini-
tially started dialysis with an indwelling hemodialysis
catheter [14]. Compared to patients receiving he-
modialysis treatment with an indwelling hemodialysis
catheter, patients receiving treatment with an AV fis-
tula have significantly reduced length of hospitaliza-
tion and depression symptoms [15].

To enable hemodialysis and improve patients'
quality of life and comfort, AV fistula surgeries are
often the first-choice procedure prior to kidney trans-
plantation [16]. However, complications associated
with AV fistula use may necessitate the use of alterna-
tive vascular access routes [17].

In our province, there are a total of four hemodial-
ysis centers, including one private facility. The highest
number of patients was at Burdur State Hospital,
which was also the primary center of our study. In the
present study evaluating the prevalence of AV fistulas
among hemodialysis patients in our province, it was
determined that the predominant preferred vascular ac-
cess route was the AV fistula. A study conducted in
Turkey in 2022 reported that indwelling hemodialysis
catheters were the most frequently used vascular ac-
cess route at the start of hemodialysis, accounting for
51.64% of the cases [18]. According to the same study,
other vascular access routes included AV fistulas in
28.7% of the cases, temporary hemodialysis catheters
in 19.45% of the cases, and AV fistulas made with AV
grafts in 0.21% of the cases. In the study, the most
commonly used vascular access option for patients un-
dergoing long-term hemodialysis was identified as the
AV fistula, with a prevalence of 70.89%. In recent
years, there has been a trend of decreasing AV fistula
usage rates, with a notable increase in the use of
catheters for vascular access.

Although poor outcomes have been reported in the
literature for patients over 65 years of age, especially
for radiocephalic AV fistulas, AV fistula surgery in the
elderly continues to be a matter of debate [19]. This
may be the reason why AV fistula use is less preferred
in patients over 65 years of age. Contreras-Jimenes et
al demonstrated that poor AV fistula outcomes in the
older age group can be improved with adequate pre-
operative evaluation [20]. As a result of these new
data, the use of AV fistula should be encouraged in pa-
tients over the age of 65.

The AV fistula usage rate observed in the present
study is consistent with the national prevalence of AV
fistula use in Turkey, but it is below the desired level.
Another notable finding in the present study is the
prevalence of AV fistula history among patients using
indwelling hemodialysis catheters. The fact that one
out of every two patients undergoing hemodialysis
through an indwelling hemodialysis catheter has no
history of AV fistula surgery presents a significant bar-
rier to achieving higher AV fistula usage rates. Reach-
ing these patients and prioritizing AV fistula planning
is crucial for long-term success in hemodialysis treat-
ment and reducing complications.

CONCLUSION

Increasing the use of AV fistulas can potentially reduce
complications and improve patient outcomes in he-
modialysis treatment. As healthcare professionals, ef-
forts should be focused on strategies such as early
referral for AV fistula creation, patient education, sur-
gical expertise, and multidisciplinary collaboration to
improve this process. These approaches could con-
tribute to the wider adoption of AV fistulas and thus
achieve better treatment outcomes for patients with
chronic kidney failure.
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