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Abstract  
Background: The arteriovenous fistula (AVF) is the preferred hemodialysis 

access, but AVF-failure rate is high, and complications from AVF placement 

are rarely reported. There is no clear consensus on predictors of AVF patency. 

This study determined AVF outcomes and patency predictors at our centre. 

Materials and Methods: This is a prospective study which was conducted at 

Department of CTVS and Urology, MGM Superspeciality Hospital, Indore 

from August 2021 to May 2023. The AVF placement-associated primary and 

secondary failure rates, complications and interventions were examined. 

Kaplan–Meier survival curves and Cox proportional hazard models were used 

to determine primary and secondary patency and associated predictors. Result: 

The study population (n=200) was assessed as a whole in terms of Demographic 

data, Primary and Secondary Outcome Measures. The mean age of patients was 

found to be 45.1 years. The primary failure rate was 21% at 3 months follow up. 

The secondary failure rate and complications were assessed. Conclusion: 

Primary failure remains a major issue in the post–Fistula First era. 

Complications from AVF placement must be considered when planning AVF 

placement. Our data demonstrate that artery size is the main predictor of AVF 

patency. 

 
 

 

INTRODUCTION 
 

Vascular access dysfunction is a major contributor to 

the hospitalization of hemodialysis patients and their 

overall morbidity and mortality.[1–7] Vascular access 

dysfunction also imposes a substantial financial 

burden on the patient 

 Arteriovenous fistula (AVF) is the desired vascular 

access for patients maintained on chronic 

hemodialysis; AVFs, in general, exhibit greater 

functional longevity, are less prone to infections, and 

are associated with decreased mortality and lower 

costs.[2,8–13] 

However, the outcomes for this appropriately 

preferred access are indubitably poor. Up to 20% of 

AVFs are never usable for hemodialysis, and of the 

AVFs that do function, 25% will fail after 2  

years,[14–18] outcomes for other accesses are also poor 

with patency rates of 67% and 58% for central venous 

catheters and AV grafts at 6 months, 

respectively.[19,20] That the most favored access, the 

AVF, exhibits failure rates that, ironically, are among 

the highest for any elective surgical procedure, 

underscores the enormity of the issue of hemodialysis 

access dysfunction. 

The consequences of AVF failure are substantial and 

far ranging. First, such failure not only denies 

patients a functional access but also reduces the 

number of sites at which another access may be 

subsequently placed. Second, interventional 

procedures are commonly undertaken to salvage 

failing AVFs, thereby subjecting patients to these 

procedures in addition to AVF creation. Third, AVF 

placement is not risk-free, exposing patients to 

complications, including permanent ones, that may 

aggravate the frustration and setback in patient 

management incurred by AVF failure. There is thus 

a substantial need to identify patients at risk for AVF 

failure and to define the complications that may 

ensue after AVF placement. 

This study represents one of its type observational 

analyses of these issues at our centre. First, many 

prior studies were small or performed before this 

initiative; second, previous studies used somewhat 

inconsistent or unclear outcomes; and third, many 

prior studies did not consistently perform Doppler 

mapping before AVF creation.[16–18,21–23] We report 
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this retrospective cohort study from our practice that 

examines AVF failure rates and predictors of such 

failure and the complications, interventions, and 

hospitalizations that attend AVF placement. 
 

MATERIALS AND METHODS 

 

Patient Population 

We performed a prospectivet study of AVFs done 

from August 2021 through May 2023 at Department 

of CTVS and Urology, MGM Superspeciality 

Hospital Indore. AVFs done in patients less than 18 

years old or in patients not giving consent for 

research were excluded. Only the first AVF in each 

patient during this period was analyzed. 

All of the patients were referred by a nephrologists 

and evaluated in our OPD. All of the patients 

underwent preoperative ultrasound and Doppler 

imaging of vessels in each arm and ultrasound 

examination of central veins. 

Study Outcomes 

The primary outcome was secondary patency, which 

was the time from AVF creation to access 

abandonment. Other outcomes included suitability 

for hemodialysis, primary failure, secondary failure, 

and primary patency. Suitability for hemodialysis 

required AVF usage with two needles and 

maintenance of blood flow >300 ml/min for at least 

eight hemodialysis sessions over 1 month. Primary 

failure was the permanent failure of the AVF before 

hemodialysis suitability. This definition includes 

inadequate maturation, thrombosis, failure of first 

and subsequent cannulations, and other 

complications leading to nonfunctional AVFs. 

Secondary failure was permanent failure after the 

AVF met dialysis suitability criteria with subsequent 

abandonment. Primary patency was the intervention-

free access survival defined as the time from AVF 

creation to any intervention to maintain patency or 

the date of final patency assessment.[18,24] 

Outcome data were obtained through manual chart 

review. The ending date of AVF follow-up (date of 

abandonment) was recorded, and Kaplan–Meier 

survival curves were created to illustrate AVF 

patency despite differential follow-up. Patency 

outcomes were compared between patients who 

received dialysis at our centre or at different place to 

determine any facility bias. 

Complications and hospitalizations associated with 

AVF placement were also identified. The dismissal 

diagnoses from all hospitalizations at our centre. 

Complications included bleeding, thrombosis (non-

AVF vessels), infection, arterial steal syndrome, 

nerve injury, seroma, and subclavian vein stenosis. 

AVF thrombosis was considered when determining 

patency and not included among these complications. 

Demographic, Clinical, and AVF Characteristics 

Information recorded at the time of AVF creation 

included: age, gender, etiology of renal disease, time 

on hemodialysis, body mass index (BMI), BP, and 

previous catheter use. The following conditions were 

noted if documented by our residents: diabetes, 

coronary artery disease, congestive heart failure, 

peripheral vascular disease, cerebrovascular disease, 

and thromboembolic disease. 

Statistical Analyses 

Kaplan–Meier survival analysis was used to calculate 

primary and secondary patency rates, and the log-

rank test was used to compare patency rates. 

Spearman and Pearson correlation coefficients were 

obtained for all potential predictor variables to look 

for confounding. A univariate analysis was done with 

variables considered relevant to AVF patency. All 

variables with a P value <0.05 were included in the 

multivariate analysis. Multivariate Cox proportional 

hazards models were used to determine factors 

associated with reduced AVF patency. Test results 

were presented as hazard ratios (HR) with 95% 

confidence intervals (CIs), and two-sided P < 0.05 

was considered statistically significant. 

 

RESULTS 

 

From August 2021, through May 2023, 200 patients 

underwent procedures for AVF creation. The 

patients' mean age was 45.1± 14.8 years (mean ± 

SD), 124 patients were male (62%), and 76 patients 

were females (38%) (Table 1). Diabetic nephropathy 

(34.8%) was the most common kidney disease. The 

most common AVF was the brachiocephalic 

(68.2%). The ultrasound-determined vessel 

diameters used for AVF creation were 4.4 ± 1.2 and 

3.5 ± 1.3 mm for artery and vein, respectively. 

[Table 1] Baseline Characterstics of patients during 

study time period. 

AVF Outcomes 

After excluding the AVFs unused because of death 

(2.0%, 4 of 200), no hemodialysis initiation during 

follow-up (13.0%, 26 of 200), kidney transplantation 

(0.7%, 2 of 200), or indeterminate outcome (12.5%, 

25 of 200), 49.0% (103 of 200) of the remaining 

AVFs were unsuitable for hemodialysis within a 

reasonable time. A reasonable time was defined as: 

(1) within 1 month after hemodialysis initiation if the 

AVF was created more than 6 months before 

hemodialysis initiation or (2) within 6 months after 

placement if the AVF was placed after hemodialysis 

initiation (data not shown). 

[Figure 1] shows all AVF outcomes at the end of 

follow-up. We also examined AVF outcomes at the 

end of follow-up for patients who required 

hemodialysis at some time, did not die, or did not 

receive a transplant before AVF use (Figure 2). 

Figures 3 and and44 are the Kaplan–Meier survival 

curves for primary and secondary fistula patency. 

The 3-, 6-, 12-, and 15-month event-free survival 

rates were 67%, 50%, 41%, and 30%, respectively, 

for primary patency, and 92%, 86%, 77%, and 73%, 

respectively, for secondary patency. 
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Figure 1: AVF outcomes at the end of follow-up 

(median, 259 days; interquartile range, 116 to 683 

days). At the end of follow-up, 40% (80 of 200) of the 

AVFs were suitable for dialysis, but 26.5% (53 of 200) 

had primary failure, 13.0% (26 of 200) were not used 

because hemodialysis was not needed, 12.5% (25 of 200) 

had an indeterminate outcome, 5% (10 of 200) had 

secondary failure, 2.0% (4 of 200) were not used 

because the patients died before use, and 0.7% (2 of 200) 

were not used because the patients received a transplant 

before use. 

 

 
Figure 2: AVF outcomes for the patients who were on 

hemodialysis at some time during the study, had a 

known AVF outcome, and did not die or receive a 

transplant before AVF use (71.5%, 143 of 200). Primary 

failure occurred in 37.1% (74 of 200) of these AVFs. 

Approximately 55.7% (111 of 200) of the AVFs became 

suitable for dialysis at some point and did not fail, 

whereas 7.1% (15 of 200) of these AVFs had secondary 

failure. 

 

 
Figure 3: Kaplan–Meier survival curve for primary & 

secondary AVF patency. The 3-, 6-, 12-, and 18-month 

event-free survival rates were 70%, 54%, 45%, and 

34%, respectively, for primary patency, and 88%, 

82%,75%, and 64%, respectively, for secondary 

patency. 

 

Complications after AVF Creation 

Complications resulting from AVF creation occurred 

in 21% (42 of 200) of patients. Specifically, 16% (32 

of 200) of AVFs had only one complication, 4% (8 of 

200) had two complications, and 1% (2 of 200) had 

three or four complications. Complications included 

bleeding (33.0%, 27 of 84), infection (26.8%, 22 of 

84), steal syndrome (18.3%, 15 of 84), aneurysm 

(8.5%, 7 of 84), thrombosis (4.9%, 4 of 84), seroma 

(4.9%, 4 of 84), subclavian stenosis (2.4%, 2 of 84), 

and nerve injury (1.2%, 1 of 84). Among the 78 AVFs 

with primary failure, 24.4% resulted in at least one 

complication. 

 

DISCUSSION 
 

The AVF failure rate at our center is consistent with 

previous studies.[16,18,22,26] However, we found 

differences in predictors of patency.[16,18,21,22,27] The 

major predictor of primary and secondary patency in 

our cohort was artery size, and indeed, with a 1-mm 

increase in arterial diameter, the risk of AVF 

abandonment decreased by 30% over a median 

follow-up of 259 days. A history of diabetes 

predicted reduced primary patency and intervention-

free survival but not secondary patency. We did not 

observe a predictive effect of age, gender, vascular 

disease, BMI, catheter use, or time on hemodialysis, 

factors linked to AVF patency.[7,12,14,18,21–23,28–36] vein 

size was also not predictive, probably because the 

average vein size (3.5 mm) was greater than the 

recommended standard (2.5 mm). 

This effect of artery size may reflect four factors. 

First, blood flow is proportional to the fourth power 

of the arterial radius, and thus small increments in 

size may substantially increase flow. Second, larger 

arteries may exhibit a greater vasorelaxant response, 

thereby accommodating greater blood flow during 

AVF maturation. Third, AVF thrombosis may be less 

likely with larger arteries, and, interestingly, we 

found a possible relationship between secondary 

AVF patency and thromboembolic disease. Fourth, 

creating AVFs with larger arteries may be a less 

challenging procedure. 

Prior studies examining access-associated morbidity 

do not address complications and hospitalizations 

associated with AVFs,[4,5,27,37] such analyses are 

limited to few studies.[18] In our study, complications 

and hospitalization occurred in 21.2% and 12.3% of 

patients, respectively, outcomes more likely in 

patients with primary AVF failure. The effect of such 

sequelae is insufficiently addressed in current 

attempts to increase the number of functional AVFs, 

and yet it is an important consideration when 

planning for and counseling patients about access 

placement. 
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Our finding that age was not associated with poor 

AVF patency may not imply that AVFs should be 

employed indiscriminately in elderly patients; rather, 

each patient should be considered individually, 

including the desired quality of life.[38] The 1-year 

mortality for octogenarians starting dialysis is 

approximately 50%, and in older patients with 

chronic kidney disease, the risk of death is similar or 

greater than that for initiating dialysis.[39–43] The need 

for hemodialysis in the near future or in the patient's 

lifetime is thus relevant, and notably, some 16.4% of 

our patients did not initiate hemodialysis within the 

first year. In elderly patients, placement of AVFs that 

are neither needed nor functional, as well as AVF-

salvaging procedures, may compromise the quality of 

remaining life. 

Our analyses may be subject to similar issues 

encountered by other studies in this field. The 

difficulty in determining AVF failure in patients not 

initiated on hemodialysis during follow-up may 

underestimate AVF failure rate. Bias may have 

occurred in patients referred for AVF creation, 

especially those with multiple comorbidities and 

those considered at high risk for AVF failure. 

 

CONCLUSION 
 

We conclude that whereas the fundamental premise 

of Fistula First—the overarching superiority of the 

AVF—is unassailable, issues such as the 

complications incurred, the procedures needed, the 

price paid, and the overall adverse effect on the 

quality of life should be considered as we endeavor 

to maximize the number of patients with functional 

AVFs. Such issues may be particularly relevant in ill 

or elderly patients with limited life expectancy and 

are germane to the recent cogent questioning of the 

uniform primacy of the AVF in all subsets of patients 

with chronic kidney disease.[44] 
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