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INTRODUCTION 
 

End stage renal disease (ESRD) patients 
require kidney replacement therapy to accommodate 
their renal function. The most commonly used therapy 
is hemodialysis procedure which requires an 
arteriovenous (AV) fistula as a vascular access.1 
Radiocephalic and brachiocephalic AV fistulae are the 
most preferred accesses due to the better patency 
and lower risk of complication compared to other 
vascular accesses.2,3 

According to Kidney Disease Outcome 
Quality Initiative (KDOQI), there are three criteria of 
a mature AV fistula that must be fulfilled, which are a 
minimum blood flow of 600mL/minute, a venous 
diameter of at least 6mm, and a distance of at least 
6mm from the skin surface. It is also agreed that the 
fistula requires four to six weeks to reach maturation 
and be utilised for hemodialysis.4-9 

The failure rate of AV fistula according to 
previous studies in Europe and Indonesia is still above 
30%.2,10 This result suggests that further 
investigation and identification of factors affecting AV 
fistula are imperative. The most important factor that 
determines maturation is the venous physiological 
profile.11 One of the physiological ability of the vein is 
its distensibility. The vein will respond to an AV fistula 
by expanding its diameter to increase blood flow. This 

ability to distend is suggested to predict the 
maturation of the fistula.11-14 Previous literature 
conducted in Europe noted that all patients with a vein 
distensibility of 0,5mL/mmHg or less didn’t achieve 
fistula maturation. Meanwhile, only 20% of the 
fistulae in patients with a vein distensibility of more 
than 0,5mL/mmHg fail.11  

Considering anatomical differences of 
European and Asian people, this study aims to analyze 
the correlation between preoperative distensibility 
and arteriovenous fistula maturation in Indonesia. 
 
METHOD 
 

This study is a prospective cohort analytical 
study. Data are collected from ESRD patients that will 
undergo radiocephalic AV fistula procedure in Hasan 
Sadikin Hospital and RA Habibie Hospital during the 
period of October 2018 – February 2019. Subjects 
that are included in this study are ESRD patients 
without venous fibrosis, venous thrombosis, and 
ipsilateral double-lumen catheter access. 

Before undergoing radiocephalic AV fistula 
procedure, the subject’s venous diameter is evaluated 
using doppler ultrasound. Tourniquet is applied and 
inflated up to 65mmHg for one to two minutes. The 
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Introduction: Patients with end stage renal disease require hemodialysis. Radiocephalic 
arteriovenous fistula is the main choice of vascular access in patients who undergo 
hemodialysis procedure. Physiological vein distensibility is an important aspect in forming a 
mature arteriovenous fistula. This study aims to analyze the correlation between 
preoperative distensibility and arteriovenous fistula maturation.  
 
Method: Data are collected from end stage renal disease patients in Hasan Sadikin Hospital 
and RA Habibie Hospitals that will go through radiocephalic arteriovenous fistula procedure 
during the period of October 2018 to February 2019. Vein distension procedure is 
performed before the operation and maturation is evaluated four to six weeks after the 
operation. The comparison of preoperative venous distensibility in two different groups of 
arteriovenous fistula maturation category is analyzed using chi square test model.  
 
Result: This study found that preoperative venous distensibility value affects arteriovenous 
fistula maturation with a statistical significance (p-value = 0.007), yielding a contingency 
coefficient of 0.553, and a very strong relation value of 0.782.  
 
Conclusion: Preoperative vein distensibility of more than 30% is predictive of successful 
arteriovenous maturation. 
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difference of the venous diameter before and after 
tourniquet inflation is calculated. 

After radiocephalic AV fistula procedure is 
done, the patient is evaluated again after four to six 
weeks. Blood flow, diameter, and depth are evaluated 
to determine maturation of the fistula.  

Characteristics of the patients are observed 
and the correlation between the maturity of the fistula 
and vein distensibility is analyzed using chi-square 
analytical test. The strength of the relation (R) is then 
determined by comparing the contingency coefficient 
(C) with the C maximum. 
 
RESULTS 
 

We found 20 subject that fulfilled the criteria 
with a distribution as displayed in table 1. The mean 
vein distensibility of the sample is 33.45% with an 
average preoperative venous diameter of 2.46mm. 
fourteen subjects (70%) achieved maturation four to 
six weeks after AV fistula procedure meanwhile six 
subjects (30%) did not. 

Before proceeding to the analytical test, it is 
necessary to determine the cut-off point of the 
subjects’ vein distensibility using the receiver 
operator characteristic (ROC) curve. It is established 
that the cut-off point in this study is 30%. See Figure 
1. 

There are 13 subjects (65%) that have a vein 
distensibility of more than 30%. Twelve of which 
(92.3%) achieved maturity while only one subject 
(7.7%) did not. Meanwhile, seven subjects (35%) 
have less than 30% vein distensibility in which only 
two subjects (28.6%) achieved maturity and 5 
subjects (71.4%) did not. See table 2. 

Using the cut-off point, we can now analyze 
the data using chi-square analytical test. We found a 
p-value of 0.007 and a C value of 0.553 signifying a 
relation between AV fistula maturation and vein 
distensibility. The relation strength yields a value of 
0.782 (very strong). 
 
DISCUSSION 

 
Analytical test performed in this study 

resulted in a cut-off point of 30%. The group of 
subject with vein distensibility of more than 30% have 
a higher rate of fulfilling the KDOQI criteria of AV 
fistula maturity compared to the group with less than 
30% vein distensibility. The statistical relation 
between vein distensibility and AV fistula maturity is 
also very strong. This result is in accordance to 
previous studies noting that venous profiles, 
especially distensibility, are important aspects that 
correlate with AV fistula maturity.11,12 Failure of 
maturity in one sample in the first group may be 
associated with suboptimal care and nursing of the 
fistula during the period of maturation, such as 
trauma and excessive arm activity.  

Compared to the study by Linden et al. in 
Europe that subjects who achieved AV fistula maturity 
have an average distensibility of 48%, we found that 
the average vein distensibility in the group with higher 
maturity rate in our sample is 37.7%.11 The difference 
in the mean value may be a result of different factors 
affecting venous physiology. Accompanying diseases 
that are poorly controlled may also play a role, 
although the relation was not evaluated in this 
study.14,15 

In this study, four subjects (20%) did not 
achieve maturation due inadequate venous dilatation, 
one subject (10%) failed to achieve maturation 
because of thrombosis formation, and one subject 
(10%) did not achieve maturation due to inadequate 
depth. Failure rate in this study is in accordance with 
previous literatures stating that failure rate is above 
30%.10,12 

We found that there is a difference in initial 
venous diameter in European and Indonesia people.15 

Regardless of this data, maturity and failure rates do 
not differ significantly between this study and 
previous ones. We may infer that initial diameter is 
not an important factor in determining AV fistula 
maturation compared to distensibility.12  

Considering the fact that there are 
anatomical differences between European and Asian 
people, it is also worth investigating whether or not 
physiological differences exist. Understanding 
variations in physiology may prove to be fruitful in 
predicting AV fistula maturation.15. 
 
CONCLUSION 

 
In conclusion, there is a strong correlation 

between preoperative vein distensibility and 

Table 1. Subjects’ Characteristics 

Characteristics n=20 

Gender  

Male 9 (45%) 
Female 11 (55%) 

Age  
Mean 43.15 
Range 24-68 

Accompanying disease  
Hypertension 19 (95%) 
Diabetes Mellitus 0 (0%) 
Arterial Disease 0 (0%) 
Smoking 8 (40%) 

Preoperative venous diameter  
Mean   2.46 (±0.43) 
Range  2.0-3.5 

Distensibility  
Mean 33.45% (±2.16) 
Range 13%-54% 

AV fistula maturity  
Mature 14 (70%) 
Immature 6 (30%) 

 

Table 2. Proportion of vein distensibility with AV fistula  maturity 

Preoperative vein 
distensibility 

AV fistula maturity 
Total Mature Immature 

Distensibilitas vena 
preoperatif >30% 12 1 13 (65%) 

Distensibilitas vena 
preoperatif <30% 2 5 7 (35%) 

Total 14 (70%) 6 (30%) 20 (100%) 
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radiocephalic AV fistula maturation in ESRD patients. 
Veins that are able to distend more than 30% have a 
higher chance of achieving maturity. 
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Figure 1. Subjects’ vein distensibility using the 

receiver operator characteristic (ROC) curve 
 


