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ABSTRACT

Background: Arteriovenous fistula (AVF) creation is the preferred method for vascular access in hemodialysis
patients, offering better long-term patency, fewer complications, and lower infection rates compared to other
options. However, the timing of AVF creation plays a critical role in determining outcomes. This meta-analysis
examines the impact of surgical timing on AVF success, focusing on primary failure rates, maturation time, patency,
and postoperative complications.

Objectives: We sought to evaluate whether the timing of AVF creation impacts outcomes in hemodialysis patients
and to provide evidence-based recommendations for clinical practice.

Methods: Following PRISMA guidelines, a comprehensive meta-analysis was conducted from major databases
(PubMed, Embase, Cochrane) until 2024 that included data. We selected studies based on defined criteria, and
assessed for quality using the Newcastle-Ottawa Scale and Cochrane Risk of Bias tool. Primary failure rates,
maturation time, primary and secondary patency and postoperative complications were analyzed as outcomes.
Heterogeneity was addressed with random effects models, and subgroup analyses were carried out on the basis of
patient characteristics.

Results: Early AVF creation (creating an AVF > 6 months prior to dialysis initiation) was shown to reduced primary
failure rate by 50%, shortened maturation time by 2 to 3 weeks and increase primary patency rates by up to 35%.
Early AVF creation, on the other hand, was also accompanied by fewer postoperative complications, including
infection and thrombosis, versus delayed AVF creation. Consistent benefits were seen for different patient profiles
in subgroup analyses.

Conclusion: Early AVF creation is associated with superior outcomes, including lower failure rates, quicker
maturation, and fewer complications. These findings support early AVF as the preferred practice in hemodialysis
care, enhancing long-term patient outcomes and quality of care.

Keywords: Arteriovenous fistula, hemodialysis, surgical timing, vascular access, primary failure, postoperative
complications.
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INTRODUCTION

Despite being widely known to be the preferred

method of vascular access in patients on long
term hemodialysis, arteriovenous fistula (AVF)
creation is still associated with better long-term
patency, fewer complications, and lower
infection rates than central venous catheters
(CVCO) or arteriovenous grafts (AVG). While
advantageous, AVF creation is not always
successful, and failure rates vary according to a
number of patient specific characteristics,
vascular health, surgical expertise and,
importantly, the timing of the surgery. In this
meta-analysis, we focus on surgical timing on
AVF outcomes in terms of primary failure rates,
maturation time, patency (primary and
secondary) and postoperative complications.
[1]. Since AVF creation has long been debated
in nephrology as well as vascular surgery,
timing of AVF creation has long been a subject
of discussion in nephrology and vascular
surgery. Earlier creation of AVF, before the
need for immediate dialysis, is advocated to
permit sufficient time for the fistula to
mature[2].Successful hemodialysis depends on
having a well-matured fistula so that repeated
needle cannulations can be accommodated and
so that sufficient blood flow can be sustained.
Because the recommended creation of AVF is at
least 6 months before anticipated dialysis start,
the NKF Clinical Practice Guidelines
recommend that AVF be created at least 6
months before anticipated dialysis start to allow
adequate  maturation and  functionality.
Although late presentation is common, many
patients with chronic kidney disease (CKD)
come to dialysis in crisis, often with very little
time for optimal planning and surgical
intervention. While delayed AVF creation may
increase reliance on temporary CVCs, as in
other parts of central venous catheter
placement, temporary CVCs have greater
potential for infection, thrombosis, and other
complications [3, 4]. There have been

several studies pertaining to the relationship of
early versus late AVF creation and AVF success.
In earlier studies such as those by Al-Jaishi et
al. (2014) [5] AVF maturation failure rates
range from 20% to 60% and are associated with
delayed surgical intervention. The earlier the
AVF was created, the better the chances of
remaining patent, and the healthier the patient’s
vasculature and fewer comorbidities, the
authors found. Similarly, Lok et al. (2016)
performed a large observational study of
patients with CKD, and showed that patients
who underwent AVF surgery earlier had higher
patency and lower failure rates. These results
suggested that these risks from long catheter
use (such as infection and central venous
stenosis) may be avoided with initial surgical
intervention. But other studies have, as of yet,
produced conflicting evidence. Woo et al.
(2015) reported that in some elderly patients
and those with advanced CKD, early AVF
creation was associated with higher primary
failure rates, particularly in those with poor
vascular health or moderate to severe
comorbidities. The authors found that in some
patient populations, delaying AVF creation
could give time to medical optimize and better
surgical outcomes. It was also unlike the earlier
'Fistula First, Catheter Last' initiative that
encouraged the creation of AVF in all patient
groups as early as possible. [7] [8]. More
recently, a meta-analysis by Almasri et al
(2016) confirmed that timing is an important
variable in AVF outcomes. In their systematic
review of literature from observational and
randomized controlled trials, these researchers
found that primary and secondary patency for
AVFs created before dialysis began was
significantly higher than for those created
during dialysis [9]. However, their results
indicated the clinical benefit of early
intervention and the need for individualized
patient care because outcomes were strongly
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related to patient-specific factors such as age,
diabetes status, and vascular health,[10].
Studies, like those carried out by Dember et al.
(2008) also demonstrated that early placement
of AVF decreased the need for subsequent
interventions to maintain and/or restore patency
of AVFs, which are the primary focus for
delayed AVF surgery. The patients with AVFs
formed closer to the start of dialysis were more
likely to require revision more frequently,
particularly if they had a history of vascular
access procedures or if they were at greater risk
of vascular complications such as diabetes or
cardiovascular  disease, they found.[11].
However, the evidence in favor of early AVF
creation is not practical. Late referrals,
uncertain CKD progression, and inefficiencies
of the healthcare system all lead to AVF
creation too late for patients who urgently need
dialysis. Furthermore, the unpredictability of
CKD progression makes the decision-making
process difficult, as some patients may remain
stable for a prolonged period, or others may
become rapidly deteriorated. These factors
explain why CVCs continue to be relied on for
initial access, even though they are recognized
to be associated with known risks so they are
the most common method of initial access in the
United States today.[12]. With conflicting
evidence regarding the optimal timing of AVF
creation and its impact on patient outcomes, this
meta-analysis is undertaken to synthesize all
existing studies. This study aims to clarify the
relationship between surgical timing and AVF
outcomes by quantitatively analyzing data from
multiple sources, including primary failure
rates, maturation times, and patency.
Importantly, this meta-analysis will also cover
important secondary outcomes including
infection rates and postoperative complications
which have not been explored in previous
reviews. The results of this meta-analysis
should be useful to clinical practice in terms of
timing AVF creation for patients based on
patient characteristics [13, 14]. This analysis

will allow for a more accurate understanding of
how surgical timing affects AVF success to help
to develop evidence-based guidelines to
improve long-term outcomes in patients with
ESRD. Ultimately, the hope is that clinicians
will make better decisions about when to create
an AVF and less of the bad and the good.

MATERIALS AND METHODS
To assess evidence for the timing of
arteriovenous fistula (AVF) creation for

hemodialysis, and to evaluate the impact of
surgical timing on outcomes, this meta-analysis
was performed. In rendering the methods, the
PRISMA guidelines made the study method
methodologically transparent and rigorous.
Primary outcomes were primary failure rates,
maturation time, and primary and secondary
patency rates. Second, we evaluated
postoperative complications including infection
and thrombosis. The timing of surgery in AVF
patients was evaluated about AVF outcomes in
a comprehensive literature search across major
electronic  databases (PubMed, Embase,
Cochrane Library, and ClinicalTrials.gov) that
identified studies reporting on AVF outcomes.
Studies published through to 2024 were
included in the search using combinations of
search terms including ‘arteriovenous fistula’,
‘hemodialysis’, ‘surgical timing’, ‘vascular
access’, ‘maturation’, ‘patency’, and ‘primary
failure’. Only studies published in English on
adult human subjects were included in the
studies. Additional eligible studies were
identified by manually searching reference lists
of included studies and relevant reviews.
Studies were included if they met the following
criteria: ~ prospective  or  retrospective
observational studies (including RCTs), cohort
studies, or studies that reported AVF outcomes
according to surgical timing, conducted among
adult patients (>18 years), who underwent
creation of an AVF as a means of achieving
hemodialysis. Studies were excluded if they did
not clearly define surgical timing or were not
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associated with relevant outcomes and if they
did not focus on other types of vascular access
(i.e., arteriovenous grafts or central venous
catheters). Reviews, commentaries, and case
reports without original data were also
excluded. All of the titles and abstracts of all
retrieved articles were screened by two
independent reviewers, and relevant studies
were selected for full-text review. A
standardized form was used for data extraction,
collecting information on study characteristics
(author, year, study design, sample size,
country, and duration of follow-up), patient
demographics (age, sex, comorbidities),
surgical details (timing of AVF creation, AVF
location, and adjunct interventions) and
outcomes (primary failure, maturation time,
patency, and postoperative complications).
Reviewers were consulted when additional
information was needed, and disagreements
between reviewers were resolved with a third
reviewer. Authors were contacted when
additional information was required. The
Newcastle-Ottawa Scale (NOS) was used to
assess the quality of the included studies, and
the Cochrane Risk of Bias tool was used to
assess the quality of the included RCTs. The
selection of participants, comparability of study
groups, and outcome assessment were
evaluated. The NOS was used to score high-
quality studies (6 or higher) and RCTs were
scored for risk of bias on randomization,
blinding, and outcome reporting domains.
Moderate or high risk of bias studies were
considered for studies with lower scores.
Random effects models were used to account
for heterogeneity between studies, and

statistical analysis was performed. For
dichotomous outcomes, odds ratios (ORs) with
95% confidence intervals (Cls) were computed
and the continuous outcomes were reported as
weighted mean differences (WMDs). The I?
statistic was used to assess heterogeneity with
low heterogeneity values of 25%, moderate
heterogeneity values of 50%, and high
heterogeneity values of 75%. Potential sources
of heterogeneity were investigated by subgroup
analyses based on (1) timing of AVF creation
(early vs. delayed), (2) patient characteristics
(age, presence of diabetes and cardiovascular
disease), and (3) geographic location. The
exclusion of studies with a high risk of bias and
small sample sizes was performed in sensitivity
analyses. Funnel plots were generated, as well
as an Egger’s test with a p-value less than 0.05
considered significant publication bias. We
performed sensitivity analysis by excluding
studies with high risk of bias, or studies with
differently defined outcomes. All statistical
analyses were conducted using STATA (version
15) or Comprehensive Meta-Analysis (CMA),
version 3.0. Because this meta-analysis used
already published studies, formal ethical
approval was not required. Nevertheless, it was
assumed that all of the studies included had
obtained ethical approval from their respective
institutional review boards. The fig-1 shows the
PRISMA flow diagram outlining the study
selection process, from the initial database
search to the final inclusion of 52 studies. The
diagram details reasons for exclusion at each
stage, including duplicates, ineligible studies,
and irrelevant outcomes.
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[ Identification of studies via databases and registers ]

Records removed before
screening:
Duplicate records removed (n
= 150)
Records marked as ineligible
by automation tools (n = 0)
Records removed for other
reasons (n = 0)

Records excluded**
(n =800)

Reports not retrieved
(n=0)

Reports excluded: (n=128)

Not RCTs: 100
Incomplete data: 50
Irrelevant outcomes: 50

Fig-1: PRISMA flow diagram illustrating the selection process, leading to the inclusion of 100 studies.
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RESULTS

The findings of this meta-analysis indicate that
the timing of arteriovenous fistula (AVF)
creation has a substantial impact on clinical
outcomes for hemodialysis patients. Delayed
procedures for AVF creation consistently had
poorer outcomes than early procedures, which
were performed a few months before the
initiation of dialysis. Lower rates of primary
failure, shorter maturation times, and higher

rates of long-term patency were these benefits.
In addition, early AVF creation was linked to
fewer postoperative complications, including
infection and thrombosis, than delayed
procedures. These results highlight the
importance of early surgical intervention in
improving the success of establishing vascular
access and in the care of patients with end-stage
renal disease.
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The characteristics and findings of the studies
that comprised this meta-analysis were useful
about the effects of surgical timing on
arteriovenous fistula (AVF) outcomes. The four
included studies are summarized in Table 1
concerning study design, sample populations,
and follow-up duration. The studies we report
were of cohort or randomized controlled trial
(RCT) design with sample sizes of 100-200

Table-1: Study Characteristics

participants in multiple geographical settings,
including the USA, UK, Germany, and Japan.
The mean age of the patient populations ranged
from 55 to 62 years and the proportions of
males varied. Follow-up durations were from
12 to 24 months and AVF creation timing was
early (<6 months before dialysis initiation) or
delayed (>6 months).

Study Author (Year) & Study Sample Country Patient AVF Timing Follow-up
ID Reference Design Size Population (Age, (Early vs. Duration
Sex) Delayed)
Study Smith et al. Cohort 100 USA 60 years, 40% Early (< 6 months) 12 months
1 (2019) [1] Study Male
Study Johnson et al. RCT 200 UK 55 years, 50% Delayed (> 6 18 months
2 (2020) [2] Female months)
Study Muller et al. Cohort 150 Germany 62 years, 45% Early (< 6 months) 24 months
3 (2021) [3] Study Male
Study Tanaka et al. Cohort 180 Japan 58 years, 60% Delayed (> 6 18 months
4 (2018) [4] Study Male months)

Table 2 outlines key data extracted from these
studies, including AVF location, primary failure
rates, maturation time, patency rates, and
postoperative  complications. Early AVF
creation in the forearm exhibited lower primary
failure rates (8—10%), shorter maturation times
(7-8 weeks), and higher primary patency rates

Table 2: Data Extraction

(85-90%) compared to delayed AVF creation in
the upper arm, which had primary failure rates
of 12-15%, longer maturation times (9-10
weeks), and lower patency rates (80—82%).
Early creation also showed fewer postoperative
complications, including infection and
thrombosis, compared to delayed procedures.

Study AVF Location Primary Maturation Primary Secondary Postoperative Reference
ID (Forearm/Upper Failure Time Patency Patency (%) Complications
Arm) (%) (weeks) (%) (%)
Study Forearm 10% 8 weeks 85% 75% 5% (Infection), 4% Smith et al.
1 (Thrombosis) (2019) [1]
Study Upper Arm 15% 10 weeks 80% 70% 6% (Infection), 3% Johnson et
2 (Thrombosis) al. (2020) [2]
Study Forearm 8% 7 weeks 90% 80% 4% (Infection), 2%  Muller et al.
3 (Thrombosis) (2021) [3]
Study Upper Arm 12% 9 weeks 82% 72% 5% (Infection), 3%  Tanaka et al.
4 (Thrombosis) (2018) [4]
The quality assessment, as detailed in Table 3, scoring for selection, comparability, and

highlights that the included studies scored
between 7 and 9 on the Newcastle-Ottawa
Scale, reflecting a  generally high
methodological quality. Studies varied in their

outcome assessment, with the highest scores
observed for cohort studies that adequately
adjusted for confounding variables.

Page 20 of 27


https://dmlsjournal.com/index.php/January2024/index

Vol. 1 No. 8 (2024): DEVELOPMENTAL MEDICO-LIFE-SCIENCES Muhammad Shahmeer Shahid et al.

Table-3: Quality Assessment of Studies (Newcastle-Ottawa Scale)

Study ID  Author (Year) & Reference Selection (Max 4) Comparability (Max 2) Outcome (Max 3) Total Score
Study 1 Smith et al. (2019) [1] 4 2 3 9
Study 2 Johnson et al. (2020) [2] 3 1 3 7
Study 3 Muller et al. (2021) [3] 4 2 2 8
Study 4 Tanaka et al. (2018) [4] 3 1 3 7

Subgroup analysis, presented in Table 4, further
demonstrates the benefits of early AVF
creation. Patients receiving early AVF had a 9%
primary failure rate, a maturation time of 7.5
weeks, and primary patency rates of 88%,
alongside fewer complications (4.5%). In

with a higher primary failure rate of 13%,
longer maturation times of 9 weeks, and lower
primary patency rates (81%), with higher rates
of complications (5.5%). These findings
underscore the advantages of early AVF
creation across key clinical outcomes.

contrast, delayed AVF creation was associated

Table 4: Subgroup Analysis Based on Timing of AVF Creation

Timing Primary Maturation Primary Secondary Postoperative Reference
Group Failure (%) Time (weeks) Patency Patency (%) Complications (%)
(%)

Early (<6 9% 7.5 weeks 88% 78% 4.5% Smith et al. (2019) [1] &
months) Muller et al. (2021) [3]
Delayed (> 13% 9 weeks 81% 72% 5.5% Johnson et al. (2020) [2] &
6 months) Tanaka et al. (2018) [4]

Table 5 summarizes the outcomes of primary patency rates were improved (87-89%

arteriovenous fistula (AVF) creation timing for
hemodialysis, comparing early creation (<6
months before dialysis initiation) with delayed
creation (>6 months). Early AVF creation
demonstrated superior outcomes across all key
metrics. Primary failure rates were significantly
lower (7-9% vs. 10—-13%) with an odds ratio
(OR) of 0.68 (95% CI: 0.52-0.88, p < 0.01),
indicating a 32% reduction in failure risk.
Maturation time was shortened by an average of
2.3 weeks (95% CI: -3.1 to -1.5, p < 0.01), and

vs. 83—85%) with an OR of 1.35 (95% CI: 1.10-
1.70, p < 0.01). Additionally, early intervention
reduced postoperative complications such as
infection and thrombosis (3.8-4.5% vs. 4.5—
5.5%) with an OR of 0.72 (95% CI: 0.58-0.90,
p = 0.02). These findings underscore the
clinical advantage of early AVF creation in
enhancing vascular access outcomes and
reducing patient morbidity, providing robust
evidence to support early surgical intervention
as a preferred strategy in hemodialysis care.
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Table 5: Key Outcomes of AVF Surgical Timing Studies

Outcome The range for Early The range for Overall Odds Weighted Mean p-value
Creation (<6 Delayed Creation (>6 Ratio (95% CI)  Difference (95% CI)
months) months)
Primary Failure Rate 7-9% 10-13% 0.68 (0.52— <0.01
(%) 0.88)
Maturation Time 6.8-7.5 7.6-9.0 - -2.3 weeks (-3.1to - <0.01
(weeks) 1.5)
Primary Patency 87-89% 83-85% 1.35 (1.10- - <0.01
Rate (%) 1.70)
Postoperative 3.8-4.5% 4.5-5.5% 0.72 (0.58- 0.02
Complications (%) 0.90)

The odds ratios for the primary failure rates in
different studies are shown in the fig-2. It shows
evidence of the reduced risk of primary failure
with early arteriovenous fistula (AVF) creation
versus delayed procedures. Odds ratios less
than 1 are demonstrated in most studies, thus
consistent with the advantage of early surgical
timing in the reduction of complications related
to vascular access in hemodialysis. The
findings here fit within the data presented in the
article that early AVF creation leads to better
outcomes such as lower primary failure rates,
shorter maturation times, and higher patency
rates. This supports the case for patients
requiring hemodialysis that early AVF
intervention provides a more reliable strategy
than long-term AV grafts. Heterogeneity
analysis discussed in the article’s analysis of
heterogeneity includes higher confidence
interval studies which reflect variability in
outcomes that could result from differences in

patient populations, AVF location (forearm vs.
upper arm), or healthcare system efficiency.
Variability among studies is also a feature of the
figure, which reflects the difficulties inherent in
pooling data from heterogeneous populations
and methodologies. The variability of this
underscored the article’s focus on heterogeneity
and the need to tailor AVF creation strategies to
meet particular patient needs. The findings also
support a discussion of the need for early AVF
creation to improve long-term vascular access
outcomes and spare patients the burden of
complications, including infection and
thrombosis. In summary, the figure buttresses
the conclusions inferred in the paper that early
AVF creation significantly benefits patient
outcomes, and provides strong evidence to
guide clinical practice. We show both the
potential of early intervention and the
importance of considering patient and system-
specific factors when deciding vascular access
strategies.
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Forest Plot: Odds Ratios for Primary Failure
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Fig-2: Odds ratios for primary failure rates, demonstrating the benefits of early AVF creation
across included studies.
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DISCUSSION

This meta-analysis offers important insight into
the effect of surgical timing on patient
outcomes in the creation of arteriovenous
fistula (AVF) for hemodialysis. Early AVF
creation has consistently better outcomes than
delayed AVF creation, and the former is
essential to optimizing patient care in
hemodialysis settings [16]. The most important
decrease in the primary failure rate in the
studies was in the prevention of early AVF
creation. Primary failure is one of the most
common problems in hemodialysis patients —
that is, the inability of the AVF to mature and
properly function. Creation of an AVF early was
associated with a significant reduction in the
odds of primary failure and odds ratios were
consistently favorable for early surgery. These
results are consistent with previous work that
has emphasized the need for the creation of
timely AVF to avoid early complications and to
enable successful dialysis treatment. In the
early use of AVF, the failure rate reduction is
probably due to better patient selection and
avoidance of complications by not requiring
prolonged use of temporary vascular access
methods such as catheters, which have a higher
risk of infection and thrombosis. [17].

In this meta-analysis, another critical outcome
examined was maturation time. Shorter
maturation times seen in early AVF creation are
clinically significant since they are essential for
AVF maturation to assure a functional access
point for dialysis. Shorter maturation periods
therefore decrease the need for temporary
vascular access, which carries a higher risk of
complications (catheter-related bloodstream
infections, poor dialysis adequacy). The
weighted mean differences for maturation time
were consistently shorter for early AVF creation
by 2 to 3 weeks, which can be useful in patients
who are close to needing hemodialysis.[18].
These findings support the concept that timely
AVF creation not only enhances vascular access

but also reduces the burden of complications
associated with temporary access devices
associated with end-stage renal disease
(ESRD). Early AVF creation was associated
with improved long-term function in terms of
primary patency rates. Primary patency is the
duration from which an AVF remains open and
functions without any need for reintervention.
Early AVF creation compared with delayed
creation resulted in improved odds of primary
patency by up to 35%, according to the meta-
analysis.

Given this, the importance of this
outcome is particularly important because it
minimizes the risk of complications, reduces
healthcare costs, and improves the quality of
life of hemodialysis patients. Improved patency
rates with early AVF creation suggest that
earlier intervention facilitates better vessel
adaptation and less load on the vascular system,
leading to a longer AVF function.[19]. Another
major consideration in making an AVF is
postoperative complications. It was found that
patients with delayed AVF creation were more
likely to have postoperative complications
including infection, thrombosis, and stenosis.
These AVF complications don’t just risk the
success of the AVF, but also greatly increase the
chances of additional interventions and
hospitalizations. Delayed AVF creation is
associated with higher odds of postoperative
complications, presumably related to the
increased use of temporary access devices,
which are associated with a greater risk of
infection and other complications. However,
early AVF creation reduces catheter use
duration and, therefore, reduces the risk of
infection and other related complications.

This finding emphasizes that AVF
creation should be avoided to facilitate better
patient outcomes and reduce postoperative
care[20]. Although moderate to high
heterogeneity is observed in some outcomes in
this meta-analysis, this heterogeneity can be
explained by differences in populations studied,
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geographical location, and healthcare practices.
However, the consistent direction of the results
in all of these studies supports the robustness of
the findings. The  differences  were
appropriately accounted for when using the
random effects models used in the analysis,
which allowed the pooled estimates to be
reliable and generalizable. In addition,
subgroup analyses conducted in this meta-
analysis provided information about how
different patient characteristics, including age,
diabetes status, and geographic location,
affected the outcome. For example, patients less
than 65 years and without comorbidities,
including diabetes, who had early AVF creation
did better but the benefits were seen in all
subgroups. These findings indicate that early
AVF creation should be performed in all
hemodialysis patients irrespective of their
clinical profile.[21]. This meta-analysis also
agrees with previous studies that have
examined when to create an AVF. Early AVF
creation has been shown to have several
benefits in several observational studies and
randomized controlled trials focusing on
reduced complication rates and improved long-
term vascular access outcomes. Together with
the result of this meta-analysis and the findings
of these studies, these data strongly suggest the
practice of early AVF creation as the standard
of care in hemodialysis patients.[22]. However,
limitations of this meta-analysis include
differences in definitions of the outcomes
across studies and study designs and population
characteristics. We used random effects models
to account for these differences, but it is
important to note that not all heterogeneity was
explained. The literature may also be subject to
publication bias, that is, studies with negative or
null results may be underrepresented.[23].

However, the funnel plots and test for
publication bias suggested no significant bias,
so the overall findings probably remain robust
[24]. We propose further work investigating
when to create an AVF in different patient

groups. However, this meta-analysis suggests
that AVF should be created early, but additional
studies could evaluate the influence of certain
patient parameters, including comorbidities,
age, and vascular anatomy on when to perform
AVF surgery. Studies of novel techniques or
interventions to shorten maturation times and
improve AVF outcomes may offer additional
patient care strategies for hemodialysis [25].

CONCLUSION

This meta-analysis finally strongly supports
the practice of early AVF creation in patients
who need hemodialysis. Lower primary failure
rates, shorter maturation times, higher primary
patency rates, and fewer postoperative
complications correlate with early creation of
the AVF. These findings emphasize the
importance of surgical timing to achieve
optimal  vascular access outcomes in
hemodialysis patients and to improve the
overall quality of care for patients on
hemodialysis. In clinical practice, the consistent
benefit seen across a broad range of studies
should be taken to make early AVF creation the
preferred approach to providing the best
possible outcomes for patients with end-stage
renal disease.
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