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Background: Vascular access is the lifeline for a patient on hemodialysis. An 
arteriovenous fistula is the gold standard for hemodialysis access. The order 
of preference as given by the National Kidney Foundation‑Kidney Disease 
Outcomes Quality Initiative guidelines suggests radiocephalic, brachiocephalic, and 
brachiobasilic transposition fistulae and then prosthetic grafts as vascular access 
options. Brachiobasilic transposition fistulae are associated with multiple challenges 
and complications. By our modified technique of brachiobasilic fistula, we have 
overcome the challenges posed by the conventional technique. In this study, we 
have evaluated the results of our modified technique and compared them with 
conventional technique. Materials and Methods: A retrospective analysis was 
done, in which all cases of proximal fistula for hemodialysis performed in our 
institute by the modified technique from January 2010 to December 2014 were 
included in the study. Result: Of the 171 patients, 136 (79.5%) were successful. The 
primary failure rate was 20.5%. Maturation time required for the fistula to develop 
was 46.7 (±4.17) days. Flow rates of more than 250 ml/min could be maintained 
in 58.8% of patients. Patency rates were 79% at the end of 1st year, 74.2% at the 
end of 2nd year, 45.7% at the end of 3rd year, and 40.2% at the end of 5th year. 
Ease of access was determined by a number of pricks required to gain access and 
development of forearm veins. Of the 136 successful cases, 110 (80%) could be 
cannulated with ease in the first prick itself. Access over forearm was possible in 
117 (86.1%) cases. Conclusion: The modified technique of brachiobasilic fistula 
overcomes the risk of complications and morbidity of conventional brachiobasilic 
transposition fistula and is equally effective as vascular access.
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vein is not available. However, the disadvantages of 
this technique are need for long length of incision, 
increased chances of hematoma formation, requirement 

Original Article

Introduction

T he brachiobasilic fistula was first described by 
Cascardo in 1970 and Dagher in 1976.[1] In this 

technique, the basilic vein is anastomosed to the brachial 
artery in the end‑to‑side manner in the antecubital fossa 
and later superficialized and transposed anteriorly to 
make it amenable to needle puncture. Advantages are 
that it produces a long length of the straight superficial 
vein with a high flow rate. The basilic vein being in 
deeper plane is naturally protected from damage caused 
by venipuncture, making it accessible in case the distal 

1Department of Plastic 
Surgery, Deenanath 
Mangeshkar Hospital, 
3Department of Nephrology, 
Dr. D. Y. Patil Medical 
College, Hospital and 
Research Centre,  
Dr. D. Y. Patil Vidyapeeth, 
Departments of 4Nephrology 
and 2Plastic Surgery,  
Sassoon Hospitals, Pune,  
Maharashtra, India

Address for correspondence: Dr. Tushar Anil Dighe, 
Department of Nephrology, Dr. D. Y. Patil Medical College, 

Hospital and Research Centre, Dr. D. Y. Patil Vidyapeeth, 
Pune ‑ 411 052, Maharashtra, India. 

E‑mail: Sheetal.Plastic.Surgeon@gmail.com

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to 
remix, tweak, and build upon the work non‑commercially, as long as appropriate credit is 
given and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Sahasrabudhe P, Dighe TA, Ambekar N, Panse N, 
Deshpande S, Londhe S, et al. Study of efficacy and functionality of 
modified technique of proximal arteriovenous fistula as a vascular access 
for hemodialysis: A retrospective analysis of 171 cases. Med J DY Patil 
Vidyapeeth 2019;12:139-44.

Received: 05‑06‑2018
Accepted: 09‑10‑2018

A
bs

tr
ac

t



Sahasrabudhe, et al.: Modified technique of proximal A‑V fistula as vascular access for hemodialysis

140 Medical Journal of Dr. D.Y. Patil Vidyapeeth ¦ Volume 12 ¦ Issue 2 ¦ March-April 2019

of regional or general anesthesia, long duration of 
surgery, increased stay in the hospital, and thus increase 
in the overall cost incurred. An arteriovenous fistula is 
the gold standard for hemodialysis access. The order of 
preference as given by the National Kidney Foundation 
Kidney Disease Outcomes[2] Quality Initiative 
guidelines suggests radiocephalic, brachiocephalic, and 
brachiobasilic transposition fistulae and then prosthetic 
grafts as vascular access options [Table 1].

In our modified technique of brachiobasilic arteriovenous 
fistula, we tried to overcome the above disadvantages 
of the conventional technique of brachiobasilic fistula. 
Our modified technique[3] eliminated the need for vein 
superficialization in brachiobasilic fistula, and it was 
performed by a small incision under local anesthesia 
at the elbow region. This significantly reduced the 
morbidity associated with the conventional technique.

This study aims at analyzing the various factors 
affecting the outcome of proximal arteriovenous fistula 
done by the modified technique. It also aims to evaluate 
the outcome regarding patency, maturation time, flow 
rates, ease of access, and complications and to compare 
them with studies done with conventional technique of 
brachiobasilic fistula.

Materials and Methods
A single‑center, single‑surgeon retrospective analysis 
was carried out from January 2010 to December 2014. 
All patients suffering from chronic kidney disease 
found to have veins unsuitable for distal fistula or had a 
previously failed distal fistula were selected for proximal 
arteriovenous fistula by the modified technique. In most 
cases, where the distal veins were clinically adequate, 
distal (radiocephalic) A.V fistula was performed. In 
all cases, where the veins were clinically found to be 
inadequate, a preoperative Doppler study was done.

All patients who underwent proximal arteriovenous 
fistula creation but did not undergo hemodialysis 
during the study, expired before the fistula was used for 
hemodialysis, or underwent kidney transplant after fistula 
creation during the study were excluded from the study.

The plan of treatment and operation was explained to 
the patient. Written informed consent was taken from 
all patients for the procedure as is the usual practice for 
retrospective analysis of records; permission from the 
institution was obtained. The patient and relatives were 
instructed to take care of the arm, on which the fistula 
was planned. All the patient information was collected 
in a pro forma. The comorbid conditions were noted.

Our modified technique
All cases were done under local anesthesia under loupe 
magnification.

In this technique, before incision, vein mapping was 
performed to mark the course of cephalic vein and basilic 
vein under venous tourniquet. A small S‑shaped incision 
of about 5‑cm length was taken above the elbow region, 
over the medial aspect of the lower third of the arm. The 
basilic vein was dissected. The brachial artery was now 
sought. Arterial and venous diameters were measured with 
calipers intraoperatively. A side‑to‑side anastomosis was 
planned between basilic vein and brachial artery. After 
completion of the posterior wall of the anastomosis with 
7–0 polypropylene, a long arm vessel dilator [Figure 1] 
was introduced into the distal part of the basilic vein to 
dysfunction the first valve toward the wrist end [Figure 2].

The retrograde flow in the distal vein was confirmed by 
flushing it with heparinized saline and looking for thrill 
on the forearm [Figure 3]. Once this flow was confirmed, 
the anterior wall anastomosis was completed. We did 
not dissect or transpose basilic vein. After completion of 
anastomosis [Figure 4], bruit and thrill over the forearm 
were confirmed, and the incision was closed.

Noncompressive dressing was given. Postoperative 
anticoagulation in the form of injection 
low‑molecular‑weight heparin subcutaneously single 
dose and tablet aspirin 75 mg. Relevant instructions 
about care of operated sidearm were given to the patients 
and their relatives.

Maturation time was defined as the time between 
creation and the first cannulation. In our case series, the 
decision of cannulation was made by the nephrologist. 
Cannulation of the fistula was done between 4 and 
6 weeks. Success was defined as the ability of the 
fistula to be successfully cannulated at the end of 
maturation time and allow adequate flow rate for the 
sustenance of hemodialysis for a period of minimum 
of 3 h on hemodialysis machine without recirculation. 
All cases where the fistula could not be cannulated for 
hemodialysis were considered as a primary failure.

Figure 1: Long arm vessel dilator
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Postoperative close monitoring was done to detect 
complications. The presence of bruit, thrill, and 
postoperative complications was evaluated after 1 week 
and 1 month. The maturation time required was noted.

Ease of access was analyzed by the presence of dilated 
veins at the time of cannulation and whether successful 
cannulation could be achieved in single first prick. 
The date of successful cannulation was noted. Patients 

were initially followed up at 3, 6, and 12 months and 
thereafter yearly follow‑up was done to determine the 
patency, flow rates, and postoperative complications. 
The demographic and operative details were obtained 
from hospital records, follow‑up visits, and personal 
phone calls to each of the patients included in the 
study.

Statistical methods
The data were analyzed using Statistical Package for 
the Social Sciences version 20 (IBM Corp., IBM SPSS 
Statistics for Windows, Armonk, NY: USA). Student’s 
t‑test was used to find the differences. Chi‑square test 
was used to look at the association. Regression was used 
to find predictors or risk factors.

Results
A total of 185 proximal arteriovenous fistulae were 
created for hemodialysis from January 2010 to 
December 2014. Of which, 171 cases done by the 
modified technique, which met the inclusion criteria and 
were followed up, were included in our study [Table 2].

The age range was from 25 to 82 years of age, 
with maximum patients belonging to the age group 
of 51–60 years. The mean age was 57 (± 12.03) 
years. Majority of the patients were male (n = 91). 
Male‑to‑female ratio was 1.13:1.

Comorbidities
In our series of 171 patients, majority of the patients 
were found to be suffering from diabetes mellitus (DM) 
(n = 111, 64%). The success rates between the two 
groups (DM vs. non‑DM) were comparable, and the 
difference was not statistically significant (P = 0.553).

Maturation time
The arteriovenous fistula usually takes 4–6 weeks for 
maturation. Once mature, it allows repetitive cannulation 

Table 2: General characteristics
Title n (%)
Number of proximal arteriovenous fistulae by modified 
technique from January 2010 to December 2014

171

Successful fistulae 136 (79.5)
Primary failure 35 (20.5)
Deaths 51 (29.8)

Table 1: Order of preference for permanent vascular 
access

Radial‑cephalic fistula
Brachial‑cephalic fistula
Brachial‑basilic transposition fistula
Arteriovenous graft

Figure 3: On table, confirmation of retrograde flow into the forearm vein 
following side‑to‑side anastomosis

Figure 4: Anastomosis completed showing dilated distal vein due to 
retrograde flow

Figure 2: Dilatation of distal valve
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and consistent flow rates to allow hemodialysis. Average 
maturation time in the current study was 46.7(± 4.17) days.

Flow rates
We have considered that flow rates of more than 
250 ml/min are usually required for the sustenance of 
dialysis and its adequacy. In our case series, of the 136 
successful cases, 80 (58.8%) cases had an initial flow 
rate of 250 ml/min on maturation.

Patency rates
The primary patency rate is defined as the interval 
from the time of fully functional access placement until 
any intervention is designed to maintain or reestablish 
patency or access failure. No interventions were used for 
the salvage of fistulae in our study in case of failures. 
Hence, we have only primary patency rates. Primary 
patency rates were 79% at the end of 1st year, 74.2% at 
the end of 2nd year, 45.7% at the end of 3rd year, and 
40.2% at the end of 5th year [Table 3 and Graph 1]. 
The sudden drop in patency rates in our case series is 
due to death, discontinuation of dialysis, irregularity in 
dialysis after 2–3 years due to monetary reasons, and 
poor maintenance of vascular access.

Ease of access
The data related to functioning fistulae were obtained 
from frequent examinations in the dialysis unit. The 
dialysis technicians were asked for their impression of 
the fistulae and their level of satisfaction with them. 
They were asked to rank various factors, including 
ease of finding the vein and feeling a thrill, ease of 
cannulation, number of trials made to insert the needle 
properly in the vein, frequency of needle displacement, 
flow through the fistula, and patient comfort.

Of the 136 cases which could be successfully 
cannulated, 110 (80%) cases could be cannulated with 

ease in the first prick itself. For rhe rest 26 cases, there 
was difficulty in finding vein for access [Table 4]. 
Access over forearm was possible in 117 (86.1%) 
cases. This indicated easy access in majority of our 
patients. Of the 19 patients where forearm veins could 
not develop, in 16 patients, vascular access could be 
gained in the cubital fossa, and the rest required vein 
superficialization [Table 5].

Complications
Complications were seen in 7.1% of patients. Distal 
edema was the most common complication seen in 
nine patients. None of these cases were associated with 
fistula failure or required the fistula to be closed. Steal 
syndrome was seen in three cases. Of the 171 cases, 
there were 51 deaths. However, none of the deaths were 
related to fistula complications.

Vein superficialization
Three (1.6%) patients in whom fistula did not develop 
adequate forearm veins underwent basilic vein 
superficialization. The advantage of this technique 
is that in case the forearm vein fails to develop 
due to inadequate retrograde flow, the side‑to‑side 
anastomosis allows antegrade flow and development 
of the basilic vein proximally. Two patients with vein 
superficialization have successful cannulation, with one 
case failed.

All the risk factors were tabulated and adjusted in the 
log regression table [Table 6], and it was found that 
comorbidities such as DM, coagulopathy, atherosclerosis, 
or the presence of previous fistula do not significantly 
affect the outcome of proximal fistula by the new 
technique. Cases where vein diameter is <2 mm are 
associated with more failure rates, with the difference 
not being statistically significant (P = 0.604). However, 
the absence of bruit/thrill on table is associated with 
a significant failure rate. Proximal fistula by the new 
technique is four times more likely to fail in the absence 
of bruit/thrill (P = 0.006).

Table 3: Distribution of cases according to year-wise 
patency

Time 
(years)

Number 
of fistulae

Patency Probability 
of patency

0 171 171 1.00
1 171 136 0.80
2 128 95 0.74
3 83 38 0.46
4 28 12 0.43
5 22 9 0.41

Table 4: Distribution of cases according to ease of access
Number of pricks required Total (%)
First prick 110 (80.8)
>1 prick 26 (19.2)
Total 136 (100) Graph 1: Distribution of cases according to year‑wise patency
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Discussion
The conventional brachiobasilic transposition fistula 
has been proven to be superior to prosthetic grafts 
with respect to long‑term patency and complications. 
However, they have their share of disadvantages.

The percentage of patients with DM in our study was 
64%. In similar studies done by various authors,[4‑6] on 
transposed brachiobasilic fistula, the percentage of DM 
patients ranged from 56% to 62%. DM is the most 
important comorbidity in patients of chronic kidney 
disease. In our case series, we had four patients with 
coagulopathy and two patients with atherosclerosis 
as risk factors. Patients with coagulopathy and 
atherosclerosis are more likely to suffer from 
primary failure of proximal fistula (50% failure rate) 
as seen in our case series. The difference between 
the two groups was not found to be statistically 
significant (P = 0.368).

Konner et al. observed that AV fistulae with flow 
rates <200 ml/min are likely to thrombose.[7] Robbin 
et al. considered an ideal flow rate of 350 ml/min for 
successful cannulation of arteriovenous fistula.[8] Flow 
rates are an important determinant of the long‑term 
patency of arteriovenous fistula. Initially, on 
cannulation, the flow rates were found to be <250 ml/

min in many cases; however, after repetitive 
cannulation, as the fistula becomes more mature, the 
flow rates have been found to improve to more than 
250 ml/min. In our case series, of the 136 successful 
cases, 80 (58.8%) cases had an initial flow rate of 
250 ml/min on maturation.

The average maturation time in various studies done 
on transposed brachiobasilic fistulae ranged from 33 to 
96 days.[4‑6,9] The average maturation time in our study 
was 46.7 days [Table 7].

In the case series by Koksoy et al., the primary patency 
rate for conventional brachiobasilic fistula was 86% 
at the end of 1 year and 73% at the end of 3 years.[6] 
The case series by Hossny echoed similar findings with 
cumulative patency rate of 87% at the end of 1 year and 
75% at the end of 2nd year.[10] In a study by Lee et al., 
the primary patency rate at the end of 1 year was 81%[4] 
[Table 7]. The primary patency rates were 79% at the 
end of 1st year, 74.2% at the end of 2nd year, 45.7% at 
the end of 3rd year, and 40.2% at the end of 5th year in 
our study.

In a study done by Hossny, 28.6% of patients 
with transposed brachiobasilic fistulae developed 
complications, most common of which was edema 
(20%) and hematoma formation (7%).[10] In our study, 
due to small length of incision, hematoma was not 
seen in any case. In the case series of Lee et al., the 
incidence of complications was 18.25%, with the most 
common complications being edema, steal syndrome, 
and thrombosis.[5] In the case series of Koksoy et al., 
the complication rate was 14.1%.[6] The complications 
are wound infection (4%), bleeding (4%), and 

Table 6: Log regression table
Parameters B SE Wald df Significance Exp(B) 95% CI for Exp(B) lower
DM 0.113 0.429 0.070 1 0.792 1.120 0.483
Coagulopathy −0.899 1.173 0.588 1 0.443 0.407 0.041
Previous fistula 0.519 0.527 0.968 1 0.325 1.680 0.598
Bruit 1.498 1.137 1.738 1 0.187 4.475 0.482
Thrill 1.485 0.787 3.563 1 0.059 4.416 0.945
Atherosclerosis −1.681 1.548 1.179 1 0.278 0.186 0.009
Vein <2 mm 0.328 1.143 0.082 1 0.774 1.388 0.148
Constant −1.146 4.540 0.064 1 0.801 0.318
SE: Standard error, DM: Diabetes mellitus, CI: Confidence interval

Table 5: Distribution of the study group according to the 
development of forearm veins

Developed forearm veins Number of patients (%)
Yes 117 (86.1)
No 19 (13.9)
Total 136 (100.0)

Table 7: Comparative study of results of our series with other series on brachiobasilic transposition fistulae
Parameters Chieh-Hung Lee et al. Ivan D. Maya et al. Koksoy et al. Hossny et al. Xavier et al. Our study
Number of patients 20 67 50 30 52 171
Maturation time (days) 33 96 33.4 42 60 46.7
Patency rate (% age) 80 82 86 86.7 87 79.5
Ease of access (% age) ‑ ‑ ‑ ‑ ‑ 80
Complications (% age) 25 46 14 35.7 1.6/patient‑year 7.1
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aneurysm (6.1%). Failure rates in other series ranged 
from 12% to 20%. The primary failure rate in our case 
series was 20.5%.

Hossny compared the ease of access between elevated 
and transposed brachiobasilic veins.[10] They reported 
that maximum dialysis nurses were satisfied with the 
transposed brachiobasilic vein as compared to elevated 
brachiobasilic vein (53.3%). This was due to the anterior 
position of the transposed vein in the arm which allowed 
easy access. In our study, 86% of patients developed 
forearm veins due to retrograde flow. This allowed easy 
access in 80% of our patients.

Brachiobasilic fistula by modified technique holds 
advantage over the conventional technique of 
brachiobasilic fistula due to following factors:
1. Smaller incision is required for this technique which 

causes less morbidity
2. The procedure can be done under local anesthesia, 

thus alleviating the need for general anesthesia or 
regional block

3. The patency rates, failure rate, and maturation time 
in this technique are comparable to that achieved by 
conventional brachiobasilic fistula

4. In cases where the forearm veins fail to develop, the 
fistula can be still utilized by vein superficialization 
of the basilic vein in arm. Hence, it has a backup 
plan

5. Development of forearm veins allows easy access in 
majority of the patients. Majority of the patients had 
flow rates of more than 250 ml/min, which allowed 
sustenance of dialysis

6. The complication rates were far lesser than the 
conventional technique of brachiobasilic fistula.

Conclusion
The modified technique proposed can be an important 
alternative to conventional proximal fistula.
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