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Abstract 

Brachio-basilic arteriovenous �stulas (BBAVFs) are a 
preferred vascular access option for hemodialysis in patients 
with end-stage renal disease (ESRD) when the cephalic vein is 
unsuitable. Both the one-stage and two-stage BBAVF 
techniques o�er distinct advantages and are widely practiced, 
but their comparative outcomes remain under debate. �is 
study aims to compare the clinical outcomes of one-stage versus 
two-stage BBAVF creation in patients with ESRD. �is 
prospective, randomized interventional study was conducted 
at the Vascular Surgery Department of Ibrahim Cardiac 
Hospital & Research Institute, Dhaka, from January 2021 
and June 2024. A total of 64 ESRD patients who met the 
inclusion criteria were randomly assigned into two equal 
groups (n = 32 each) to undergo either one-stage or two-stage 
BBAVF creation. Preoperative evaluations included clinical 
assessment, laboratory tests, and duplex ultrasonography. �e 
outcomes assessed included primary and secondary patency, 
complication rates, early postoperative discomfort, and 
vascular parameters, with consideration of baseline 
characteristics. Baseline characteristics were comparable 
between the two groups. �e two-stage group demonstrated 

signi�cantly higher primary patency (96.9% vs. 81.3%; p = 
0.045), while secondary patency rates were identical (90.6%) 
in both groups. However, the two-stage technique was 
associated with signi�cantly higher rates of venous 
hypertension (p = 0.020) and steal syndrome (p = 0.039). 
Early postoperative pain was signi�cantly lower in the 
one-stage group (p = 0.001). No signi�cant di�erences were 
found between the groups regarding postoperative vein 
diameter, depth, or volume �ow. Although the two-stage 
BBAVF technique o�ers superior primary patency, it carries a 
higher risk of complications. In contrast, the one-stage 
approach provides comparable long-term outcomes with less 
early postoperative pain. �ese �ndings highlight the need to 
individualize the choice of technique based on patient 
anatomy, comorbidities, and surgical expertise.
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�stula, end-stage renal disease

INTRODUCTION

An arteriovenous !stula (AVF) is a surgically created 

connection between an artery and a vein, commonly used 

for vascular access in hemodialysis patients. "e concept of 

AVFs dates back to the early 20th century,1,2,3 with their 

clinical use for dialysis !rst introduced in 1960 by Belding 

Scribner and Wayne Quinton. 2,3 Since then, AVFs have 

become the preferred method of vascular access due to 

their superior long-term patency and lower complication 

rates compared to other options such as grafts or central 

venous catheters.4

Over recent decades, advances in AVF techniques and 

surgical strategies have signi!cantly improved the safety, 

e#ectiveness, and durability of hemodialysis access.1-7 

"ese developments have contributed not only to better 

patient outcomes in nephrology but have also in$uenced 

broader applications in vascular surgery and 

revascularization procedures.1,5 

AVFs can be created at either distal or proximal sites of the 

body.5,6 Proximal AVFs, such as the brachio-basilic 

arteriovenous !stula (BBAVF), are often used when 

super!cial veins are unsuitable or have been exhausted. 

BBAVF creation can be performed via two main 

approaches: the one-stage and the two-stage technique. 

However, the optimal method remains a subject of 

ongoing debate. 3,4,7
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"e brachiobasilic arteriovenous !stula (BB-AVF) is 

currently a primary method for establishing AVFs in 

dialysis patients.8 "e BB-AVF procedure can be 

performed using either a one-stage or two-stage 

technique.9 However, the choice between these techniques 

remains debated.

"e one-stage method is criticized for its long incision and 

extended operation time, which may increase the risk of 

wound-related complications.11,12 Conversely, the 

two-stage technique is considered less complex, o#ering 

higher vascular patency rates and fewer complications 

around the wound.9,12,13 "e debate over brachiobasilic 

arteriovenous !stulas (BB-AVF) often centers on the 

choice between one-stage and two-stage techniques.

"e one-stage procedure involves creating a !stula between 

the basilic vein and the brachial artery in a single 

operation.9,11,13,14 "is requires a long incision to access 

and mobilize the basilic vein, ensuring the anastomosis is 

not under tension and that no signi!cant proximal stenosis 

is present. "e main advantage of the one-stage technique 

is the shorter wait time for cannulation and the 

cost-e#ectiveness, as it involves only one hospital visit.14-18 

However, the technique's drawbacks include a lengthy 

incision that takes longer to heal and a higher risk of 

wound-related complications, as well as a more complex 

procedure. Additionally, a study by Anaya-Ayala et al. 

found that only 66% of patients have a "normal" basilic 

vein, with the remaining 34% having an "abnormal" 

variant that could negatively a#ect the !stula's 

maturation.14,17,19

"e two-stage procedure allows the basilic vein to undergo 

arterialization, making it more resistant to torque and 

easier to mobilize in the subsequent operation as it 

becomes a larger, stronger structure. "is approach aims to 

reduce operative di'culty and complications while 

improving patency rates.20,21

Previous studies have produced con$icting results 

regarding the comparative e'cacy and safety of these two 

techniques. Some suggest higher primary patency and 

fewer wound complications with the two-stage approach, 

while others highlight the cost-e#ectiveness and faster 

usability of the one-stage method. Additionally, anatomical 

variations in the basilic vein may impact !stula maturation, 

as noted by Anaya-Ayala et al., who found that 

approximately one-third of patients may have aberrant 

vein anatomy, complicating the outcome.17

Given the ongoing uncertainty, this prospective study was 

designed to compare the one-stage and two-stage BBAVF 

techniques with respect to primary patency, secondary 

patency, complication rates, and early postoperative 

outcomes, aiming to provide clearer evidence to guide 

surgical decision-making in patients requiring durable 

hemodialysis access.

MATERIALS AND METHODS

"is prospective, randomized, interventional analytical 

study included patients with end-stage renal disease (ESRD) 

who underwent brachio-basilic arteriovenous !stula 

(BBAVF) creation using either a one-stage or two-stage 

technique. "e study was conducted in the Department of 

Vascular Surgery at Ibrahim Cardiac Hospital & Research 

Institute, Dhaka, from January 2021 to June 2024. 

Inclusion criteria consisted of all ESRD patients undergoing 

BBAVF creation by either the one-stage or two-stage 

technique. Exclusion criteria were: (i) presence of a suitable 

cephalic vein for arteriovenous !stula creation, (ii) brachial 

artery diameter <3 mm as assessed by duplex 

ultrasonography (DUS), (iii) evidence of brachial artery 

disease on DUS, and (iv) basilic vein diameter <3 mm on 

DUS. All patients underwent a comprehensive preoperative 

assessment, including medical history (age, sex, 

comorbidities such as diabetes, hypertension, and 

cardiovascular disease), smoking status, chronic kidney 

disease (CKD) stage, and previous dialysis access. 

A detailed clinical examination was performed, including 

assessment of both upper limbs for visible basilic veins and 

chest wall veins (suggestive of central venous stenosis or 

occlusion), and evaluation for signs of arterial insu'ciency. 

Neurological status (motor and sensory) was also assessed. 

"e examination further included evaluation for upper 

limb edema, dermatological lesions, surgical scars, 

aneurysms or pseudoaneurysms, and musculoskeletal 

abnormalities. Laboratory investigations included complete 

blood count, international normalized ratio (INR), serum 

sodium and potassium, urea and creatinine levels, and viral 

serology. Preoperative duplex ultraso- nography (DUS) was 

used to assess: (i) Patency, diameter, depth, and length of 

the basilic vein (ii) Presence of basilic vein con$uence with 

brachial vena comitans or axillary vein (iii) Distance 

between the basilic vein and brachial artery (iv) Patency and 

diameter of the brachial artery (v) Arterial $ow velocity and 

waveform characteristics and (vi) Patency of the ipsilateral 

internal jugular and subclavian veins.

Patients were randomized into two groups using 

computer-generated random numbers. Group I – 
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One-Stage BBAVF (n = 32): Patients received local 

anesthesia, supraclavicular nerve block, or general 

anesthesia. A longitudinal incision was made from the 

antecubital fossa to the axilla. "e basilic vein was 

dissected, and all tributaries were ligated using 3-0 or 4-0 

Vicryl ties. After adequate mobilization, the distal end of 

the basilic vein was ligated and transected at the antecubital 

fossa. A subcutaneous tunnel was created laterally, and the 

vein was transposed without sharp angulation or torsion. 

After systemic heparinization, the brachial artery and 

basilic vein were clamped. End-to-side anastomosis was 

performed, and a suction drain was placed before layered 

wound closure. Group II – Two-Stage BBAVF (n = 32): 

"is group underwent two-stage BBAVF, performed in two 

distinct surgical phases. In the !rst stage, under local 

anesthesia, a longitudinal or transverse incision was made 

at the antecubital fossa. "e basilic vein and brachial artery 

were dissected and mobilized. Tributaries were ligated, the 

basilic vein was transected distally, and an end-to-side 

anastomosis with the brachial artery was performed after 

heparinization. "e the skin incision was then closed. After 

six weeks, the second stage involved super!cialization of 

the basilic vein. A longitudinal incision was made from the 

antecubital fossa to the axilla, and the basilic vein was 

dissected along its entire course. Tributaries were ligated 

with 3-0 or 4-0 Vicryl. "e medial cutaneous nerve of the 

forearm was sacri!ced if it crossed the vein. "e vein was 

elevated into a surgically created $ap between the deep 

fascia and subcutaneous tissue. A suction drain was 

inserted, and layered closure was performed.

Postoperative Protocol: All patients were advised to 

perform handgrip exercises using a rubber ball to enhance 

!stula maturation. Patients were instructed to avoid blood 

pressure measurement, intravenous cannulation, and 

central venous catheter placement in the ipsilateral limb. 

Weekly clinical follow-ups and a duplex scan at 6 weeks 

postoperatively were scheduled to assess !stula maturation.

Study Endpoints: Primary endpoints included (i) 

Maturation of the basilic vein at 6 weeks postoperatively 

(in one-stage group) assessed by DUS (ii) Suitability of the 

vein for hemodialysis (iii) Maturation after the !rst stage in 

the two-stage group (iv) Primary failure rate and (v) 

Primary and secondary patency rates over a 6-month 

period. Secondary endpoints included complications such as 

bleeding, infection, thrombosis, aneurysm formation, 

distal limb ischemia, and venous hypertension.

Statistical Analysis

Data were analyzed using the Statistical Package for Social 

Sciences (SPSS) version 25.0 (SPSS Inc., Chicago, IL, 

USA). Results were expressed as mean ± standard deviation 

(SD). A P-value ≤ 0.05 was considered statistically 

signi!cant; P ≤ 0.001 was considered highly signi!cant; P 

> 0.05 was considered not signi!cant.

Operational De!nitions

Primary !stula failure: Failure within 72 hours of surgery

Primary patency: Time from access creation to !rst 

thrombosis or intervention to restore $ow

Assisted primary patency: Time from access creation to 

thrombosis with or without intervention

Secondary patency: Time from access creation to access 

abandonment, including all interventions

RESULTS 

Table I presents the baseline demographic and clinical 

characteristics of patients in the one-stage (n = 32) and 

two-stage (n = 32) BBAVF groups. No statistically 

signi!cant di#erences were found between the groups in 

terms of age, sex distribution, presence of diabetes mellitus, 

hypertension, smoking status, cardiac disease, limb side, or 

vascular measurements (basilic vein diameter, brachial 

artery diameter, and blood $ow velocity). "is indicates 

that the groups were comparable at baseline.

Table- I: Baseline demographic and clinical 

characteristics of patients (n = 64)

Variables One Stage Two Stages P 

 (n=32) (n=32) value

Age in years  49.31±14.62 50.62±17.11 0.743

(Mean±SD) 

Sex      Male  18(56.2%) 17(53.1%) 

           Female  14(43.8%) 15(46.9%) 0.802

DM 10(31.3%) 8(28.1%) 0.784

HTN 14(43.8%) 16(50%) 0.616

Smoking 6(18.8%) 2(6.3%) 0.131

Cardiac Disease 10(31.3%) 13(40.6%) 0.434

Side of the upper limb   

Right  18(56.3%) 15(46.9%) 0.211

Left 14(43.8%) 17(53.1%) 

Diameter of Basilic  3.56±0.25 3.45±0.23 0.058

Vein (mm)

Diameter of Brachial  4.28±0.31 4.19±0.27 0.238

Artery (mm)

Velocity of Blood in  54.84±3.13 54.56±2.79 0.706

Brachial Artery (cm/s)
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Table II summarizes the postoperative vascular parameters 

of the basilic vein. While the one-stage group showed 

slightly higher mean vein diameter and lower depth from 

the skin, these di#erences were not statistically signi!cant. 

Similarly, there was no signi!cant di#erence in the volume 

$ow of blood through the basilic vein between the two 

groups. 

Table- II: Postoperative Characteristics of the Basilic 

Vein (n = 64)

Variables One Stage Two Stages P 
 (n=32) (n=32) value

Diameter of Basilic  7.13±0.51 6.90±0.46 0.058

Vein (mm)

Depth of the basilic  4.12±0.33 4.38±0.32 0.297

vein from the skin(mm)

Volume $ow of blood  757.78±55.49 737.78±56.84 0.173

within basilic vein

(ml/min)

complications such as bleeding, infection, thrombosis, and 

pseudoaneurysm formation did not di#er signi!cantly 

between groups. 

Table- III: Complications among both groups (n=64)

Variables One Stage Two Stages P

 (n=32) (n=32)  value

Complication overall  13(40.6%) 17(53.1%) 0.316

Bleeding 3(9.4%) 7(21.9%) 0.391

Infection 2(6.3%) 4(12.5%) 0.391

"rombosis 5(15.6%) 2(6.3%) 0.230

Pseudoaneurysm formation 3(9.4%) 5(15.6%) 0.450

Steal Syndrome 0(00) 4(12.5%) 0.039

Venous Hypertension 0(00) 5(15.6%) 0.020

Figure- 1: Primary and secondary patency among both 
groups (n=64)
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Figure 1 illustrates a comparison of primary and secondary 

patency rates between the one-stage and two-stage groups. 

"e two-stage group demonstrated higher primary 

patency, whereas secondary patency rates were identical in 

both groups. "e visual presentation supports the 

quantitative !ndings detailed in the results section.

Table III outlines postoperative complications observed in 

both groups. Although the overall complication rate was 

higher in the two-stage group, the di#erence was not 

statistically signi!cant. Notably, the incidence of steal 

syndrome (p = 0.039) and venous hypertension (p = 0.020) 

was signi!cantly higher in the two-stage group. Other 
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Figure 2 displays the comparative levels of early 

postoperative pain between the one-stage and two-stage 

groups, as assessed using a visual analog scale. "e 

one-stage group reported signi!cantly lower pain scores (p 

= 0.001), suggesting a clinical advantage in terms of early 

postoperative comfort.

DISCUSSION

Brachiobasilic AVF (BBAVF) can be established using two 

primary techniques: the transposition technique, where the 

entire length of the basilic vein is mobilized and 

repositioned anterolaterally under a subcutaneous $ap, or 

the elevation technique, where the vein is elevated 

super!cially without full mobilization into the surgically 

recreated deep fascia and subcutaneous tissue on the 

medial arm. BBAVF creation typically follows one of two 

approaches: a one-stage or a two-stage operation. "e 

Figure- 2: Comparison between both groups according to 

early post-operative pain (n=64)
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one-stage procedure involves creating an anastomosis 

between the basilic vein and brachial artery, followed by 

vein elevation or transposition within a single surgery, 

which may reduce infection and anesthetic risks but 

involves extensive dissection, potentially posing higher 

risks for patients with immature !stulas. "e two-stage 

procedure, on the other hand, allows for vein maturation 

before further intervention, resulting in a more palpable 

and less vulnerable vein that is easier to super!cialize, 

though it increases costs and may elevate the risks of 

infection and anesthesia due to requiring two surgeries. 

Additionally, the assumption that the !stula has matured 

before the second stage is uncertain, as maturity can only 

be con!rmed through cannulation.23

"is study shows the average age was 49.31±14.62 years in 

one stage and 50.62±17.11 years in two stage. Maximum 

35 patients were male and 29 were female. "is !ndings 

consistent with previous studies Lebda et al.18 Similar 

study Ozcan et al.24 conducted a nonrandomized 

retrospective study involving 96 patients with end-stage 

renal disease, with an average age of 43.6 ± 14 years. "e 

study included 54 male and 42 female patients, who 

underwent either a one-stage or two-stage technique for 

BBAVF creation.

"is study found no statistically signi!cant di#erence 

between both groups regarding age, sex, smoking, diabetes, 

hypertension, and cardiac condition (P>0.05). "ese 

!ndings are well agreement with other study.18 Another 

study Ozcan et al.24 reported no statistically signi!cant 

di#erences between the two groups in terms of age, sex, 

and the number of previously performed !stulae. 

Additionally, there were no signi!cant di#erences between 

the groups concerning risk factors such as smoking, 

diabetes, hypertension, cardiac diseases, and peripheral 

vascular diseases.

In terms of the side of the limb, our study found no 

statistically signi!cant di#erence between the two groups 

(P=0.211), which aligns with the !ndings of Tan et al.25 

who reported similar results (P=0.915). Another study18 

also concluded that there was no statistically signi!cant 

di#erence between the groups regarding the limb side 

(P=0.284).

"is study found no statistically signi!cant di#erence in 

overall complication rates between the two groups (40.6% 

vs. 50%, P=0.316), a !nding consistent with other 

research. Hossny26 reported a signi!cantly higher 

complication rate in the two-stage elevation group 

compared to the one-stage transposition group (71.4% vs. 

28.6%, P<0.001), while Kakkos et al.27 observed the 

opposite, with a higher complication rate in the one-stage 

group compared to the two-stage group (43% vs. 11%, 

P<0.001). Vrakas et al. 28 also found no statistically 

signi!cant di#erence in complication rates between the 

two groups (P=0.715).

Ozcan et al.18 identi!ed a statistically signi!cant di#erence 

between the two groups concerning bleeding. However, in 

this study, no statistically signi!cant di#erence was 

observed between the groups regarding postoperative 

bleeding (P=1.000).

Dilege et al.29 reported an infection rate of 7%, which is 

consistent with the !ndings of this study, where the 

postoperative infection rate was 7.1% in both groups.

Ozcan et al.24 found that the aneurysm formation rate was 

4% in the one-stage group and 5% in the two-stage group, 

with no signi!cant di#erence between them. In contrast, this 

study reported a pseudoaneurysm formation rate of 9.4% in 

the !rst group and 15.6% in the second group, also with no 

statistically signi!cant di#erence between the two groups.

Ozcan et al.24 reported that the rate of steal syndrome was 

8% in the one-stage group and 11% in the two-stage 

group, with no statistically signi!cant di#erence. In 

contrast, this study found no cases of steal syndrome in 

the !rst group, while the rate was 12.5% in the second 

group, which was also statistically insigni!cant.

In this study, the thrombosis rate was 15.6% in the !rst 

group and 6.3% in the second group, with no statistically 

signi!cant di#erence found. "ese results align with 

previous !ndings. Ozcan et al.24 reported a thrombosis 

rate of 34% in the one-stage group and 23% in the 

two-stage group, which was statistically signi!cant. 

Vrakas et al.28 found that the two-stage technique had a 

signi!cantly higher primary patency rate compared to the 

one-stage technique at both 1 year (71% vs. 87%, 

P=0.034) and 2 years (53% vs. 75%, P=0.034). "ey also 

observed that the two-stage technique had a notably 

better secondary patency rate at 1 year (79% vs. 95%, 

P=0.026) and 2 years (57% vs. 77%, P=0.026).

"is study found that the two-stage group had a higher 

primary patency rate (96.9%) compared to the one-stage 

group (82.6%) at the 6-month mark, though this 

di#erence was not statistically signi!cant (P=0.084). 

However, both groups had identical secondary patency 

rates of 92.9% after 6 months (P=1.00).
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"is study observed that the average time to !rst use was 

45.7 ± 1.24 days for the one-stage technique and 57.16 ± 

1.76 days for the two-stage technique, with no 

statistically signi!cant di#erence found (P=0.0648). In 

contrast, Kakkos et al.27reported a signi!cantly shorter 

mean time to !rst cannulation for the one-stage 

technique (68 days) compared to the two-stage technique 

(132 days) (P=0.001).

Kakkos et al.27 found that only one patient in the 

two-stage group developed ischemic monomelic 

neuropathy, which necessitated !stula ligation prior to 

the completion of the second stage.

In this study, the mean visual analog score for early 

postoperative pain was 3.69 ± 1.09 in the one-stage group 

and 4.65 ± 1.07 in the two-stage group, with no 

statistically signi!cant di#erence (P=0.001). Similarly, 

Lebda et al.18 reported a mean visual analog score of 3.6 

± 1.4 for the one-stage group and 4.75 ± 1.2 for the 

two-stage group, also !nding no statistically signi!cant 

di#erence (P=0.428).

Limitations of the study

One strength of this study is its prospective, randomized 

design; however, the relatively modest sample size may 

limit the generalizability of the !ndings. Additionally, 

while the short-term follow-up provides valuable early 

outcome data, a longer follow-up period would be 

bene!cial to more comprehensively assess long-term 

patency and complication rates. Future studies with larger 

cohorts and extended observation periods are 

recommended to validate and expand upon these !ndings.

CONCLUSION

"is study reveals that the two-stage BBAVF technique 

demonstrated superior primary patency; however, it also 

exhibits a higher occurrence of certain complications and 

delayed usability. In contrast, the one-stage technique, 

despite slightly lower patency rates, leads to reduced early 

postoperative pain and a quicker time to initial use.. Both 

techniques yielded similar results regarding secondary 

patency and overall complication rates suggesting that the 

choice of approach should be customized according to 

patient risk factors, surgical expertise, and institutional 

preferences.

REFERENCES 

1. Lu Y, Xiao J, Liu C, Wang Y. Comparison of wound 

complications between one‐stage and two‐stage 

brachiobasilic arteriovenous !stula: A meta‐analysis. 

International Wound Journal. 2023 Nov;20(9): 

3786-93.

2. Saito J,  Kamiya S,  Numata Y,  Sasaki H,  Asano M. 

Management of Coronary Artery Bypass Grafting 

Using an arteriovenous !stula: an intraoperative 

change in the preoperative plan.  Cureus.  2023; 

15(2):e35517.

3. Jacobs C. Renal replacement therapy by hemodialysis: 

an overview. Nephrol "er. 2009; 5(4): 306-312.

4. Li X, Reddy SN, Clark TWI, Vance AZ. Endovascular 

creation of hemodialysis arteriovenous !stulae: the 

current status and future perspective-a literature 

review. Cardiovasc Diagn "er. 2023; 13(1): 173-189.

5. Liebetrau D,  Zerwes S,  Kerndl H,  Schaal J, 

Hyhlik-Durr A.  Technical aspects of percutaneous 

endovascular arteriovenous !stula creation with the 

Ellipsys(R) vascular access system. Preliminary results 

after 16 patients.  Langenbeck's Arch Surg.  2023; 

408(1): 91.

6. Heindel P,  Die#enbach BV,  Sharma G,  Belkin M, 

Ozaki CK, Hentschel DM. Contemporary outcomes 

of a "snu#box !rst" hemodialysis access approach in 

the United States. J Vasc Surg. 2021; 74(3): 947-956.

7. Bonforte G,  Rossi E,  Auricchio S, et al.  "e 

middle-arm !stula as a valuable surgical approach in 

patients with end-stage renal disease.  J Vasc Surg. 

2010; 52(6): 1551-1556.

8. Keuter XH, van der Sande FM, Kessels AG, de Haan 

MW, Hoeks AP, Tordoir JH. Excellent performance of 

one-stage brachial-basilic arteriovenous !stula. 

Nephrol Dial Transplant. 2005; 20(10): 2168-2171.

9. Patel RJ,  Willie-Permor D,  Zarrintan S,  Elsayed N, 

Al-Nouri O,  Malas MB.  Two-stage o#ers No 

advantages over single-stage arteriovenous creation: an 

analysis of multicenter National Data. Ann Vasc Surg. 

2023;S0890-5096(23)00187-5.

10. Bashar K, Healy DA, Elsheikh S, et al. One-stage vs. 

two-stage brachio-basilic arteriovenous !stula for 

dialysis access: a systematic review and a meta-analysis. 

PLoS One. 2015; 10(3):e0120154.

11. Koksoy C, Demirci RK, Balci D, Solak T, Kose SK. 

Brachiobasilic versus brachiocephalic arteriovenous 

!stula: a prospective randomized study.  J Vasc Surg. 

2009; 49(1): 171-177.



 7

Bangladesh Med J. 2024 May; 53(2)

12. Harper SJF,  Goncalves I,  Doughman T,  Nicholson 

ML. Arteriovenous !stula formation using transposed 

basilic vein: extensive single centre experience. Eur J 

Vasc Endovasc Surg. 2008; 36(2): 237-241.

13. Glickman M.  Basilic vein transposition: review of 

di#erent techniques. J Vasc Access. 2014; 15(Suppl 7): 

S81-S84.

14. Bashar K, Healy DA, Elsheikh S, Browne LD, Walsh 

MT, Clarke-Moloney M, Burke PE, Kavanagh EG, 

Walsh SR. One-stage vs. two-stage brachio-basilic 

arteriovenous !stula for dialysis access: a systematic 

review and a meta-analysis. PLoS One. 2015 Mar 

9;10(3):e0120154.

15. Koksoy C, Demirci RK, Balci D, Solak T, Kose SK. 

Brachiobasilic versus brachiocephalic arteriovenous 

!stula: a prospective randomized study. J Vasc Surg. 

2009; 49: 171–177 e175.

16.  Harper SJ, Goncalves I, Doughman T, Nicholson 

ML. Arteriovenous !stula formation using transposed 

basilic vein: extensive single centre experience. Eur J 

Vasc Endovasc Surg. 2008; 36: 237–241. 

17. Taghizadeh A, Dasgupta P, Khan MS, Taylor J, 

Ko#man G. Long-term outcomes of brachiobasilic 

transposition !stula for haemodialysis. Eur J Vasc 

Endovasc Surg. 2003; 26: 670–672.

18. Lebda MU, Abd Alsamea YM, Salem AM. One-stage 

versus two-stage brachiobasilic arteriovenous !stula 

with super!cialization of the basilic vein regarding 

patency and failure rates. "e Egyptian Journal of 

Surgery. 2022 Jan 1;41(1):42-9.

19. Anaya-Ayala JE, Younes HK, Kaiser CL, Syed O, 

Ismail N, Naoum JJ, et al. Prevalence of variant 

brachi-al-basilic vein anatomy and implications for 

vascular access planning. J Vasc Surg. 2011; 53: 

720–724.

20. Glickman M. Basilic vein transposition: review of 

di#erent techniques. J Vasc Access. (2014); 15 Suppl 

7: S81–84.

21. Sheta M, Hakmei J, London M, Wooster M, Aruny J, 

Ross J, Illig KA. One-versus two-stage transposed 
brachiobasilic arteriovenous !stulae: a review of the 
current state of the art. "e Journal of Vascular Access. 
2020 May;21(3):281-6.

22. Sidawy AN, Gray R, Besarab A, Henry M, Ascher E, 
Silva MJr et al. Recommended standards for reports 
dealing with arteriovenous hemodialysis accesses. J 
Vasc Surg 2002; 35:603–610.

23. Wee IJ, Mohamed IH, Patel A, Choong AM. A 
systematic review and meta-analysis of one-stage 
versus two-stage brachiobasilic arteriovenous !stula 
creation. Journal of Vascular Surgery. 2018 Jul 
1;68(1):285-97.

24. Ozcan   S, Gur   AK, Yener   AU, Odabasi   D. 
Comparison of one and two-stage basilic vein 
transposition for arterio-venous !stula formation in 
haemodialysis patients: preliminary results. 
Cardiovasc J Afr 2013; 24:364–368.

25. Tan T-W, Siracuse JJ, Brooke BS, Baril DT, Woo K, 
Rybin D et al. Comparison of one-stage and two-stage 
upper arm brachiobasilic arteriovenous !stula in the 
Vascular Quality Initiative. J Vasc Surg 2019; 
69:1187–1195.

26. Hossny  A . Brachiobasilic arteriovenous !stula: 
di#erent surgical techniques and their e#ects on !stula 
patency and dialysis-related complications. J Vasc 
Surg 2003; 37:82.

27. Kakkos SK, Haddad GK, Weaver MR, Haddad RK, 
Scully  MM. Basilic vein transposition: what is the 
optimal technique? Eur J Vasc Endovasc Surg 2010; 
39:612–619.

28. Vrakas G, De!gueiredo F, Turner S, Jones C, Taylor J, 
Calder F. A comparison of the outcomes of one-stage 
and two-stage brachiobasilic arteriovenous !stulas. J 
Vasc Surg 2013; 58:1300–1304.

29. Dilege  S, Baktiroglu  S, Basar  Y, Genc  FA, Ozgür  M. 

Basilic vein transposition as vascular access for 
hemodialysis. Turkish J "orac Cardiovasc 1995; 

3:140–142.




