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should deliver a flow rate sufficient for performing effec-
tive dialysis, durable, easily punctured, and has a low
complication rate (2). AF comes closest to fulfilling these
criteria, but AF use depends on the identification of a
suitable artery and vein (3). Autogenous arteriovenous
radial cephalic or brachial cephalic fistulas were recom-
mended as 1st-line choices for vascular access by the
Kidney Disease Outcome Quality Initiative (KDOQI) (4).
However, not all HD patients can have a distal forearm
fistula due to the small size of the vessel, diseased or
exhausted peripheral veins, and arteries. Additionally,
around 30% of the fistulas fail within 3 years and need
alternative vascular access. Alternative access options are
brachiocephalic AF in the forearm or brachial basilic AF
in the arm or forearm or an arteriovenous BG in the arm.
Brachiocephalic AF is the second option if a radial cephal-
ic or forearm AF fails or is unsuitable (5, 6). However,
when the cephalic vein in the arm cannot be utilized, a
brachial basilic AF could be constructed. This study high-
lights our clinical surgical results for all types of basilic
vein-based fistulas comparable to the results of prosthet-
ic BG-based fistulas performed in the same period. 

PATIENTS AND METHODS
Between March 2018 and February 2020, 72 patients were
included in this retrospective study whose basilic vein was
used for brachial-basilic AF at our hospital, and their surgi-
cal results were compared to the results of arm prosthetic
BG constructed for hemodialysis. Patients included in this
study had either previously failed radial-cephalic and
brachial-cephalic AF operations or the diameter or quality
of the arteries and cephalic veins are not suitable for AF
construction. The most frequently linked diseases were
recorded and analyzed. Additionally, the patient’s demo-
graphics including age and gender were collected and ana-
lyzed. All cases were preoperatively examined using
Doppler ultrasonography (USG) for assessment of basilic and
cephalic veins. Furthermore, central veins (jugular and sub-
clavian veins) were examined for occlusion and stenosis.
Because the procedures necessitated long incisions and
basilic vein dissection, they were carried out under region-
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INTRODUCTION
End-stage renal disease (ESRD) impacts over 1500 people
per million populations in high-prevalence countries like
Taiwan, Japan, and the United States. Nearly two-thirds
of ESRD patients receive hemodialysis (HD), one-quarter
receive kidney transplants, and one-tenth require peri-
toneal dialysis (1). Three types of procedures are com-
monly performed for HD, an indwelling central venous
catheter, an AF, and prosthetic BGs. The ideal access
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al or general anesthesia. The basilic vein arises from the dor-
sal venous network of the hand and travels the medial
aspect of the upper limb. The vein travels deep into the arm
towards the teres major boundary. It joins the brachial veins
of the deep venous system creating the axillary vein.
Different techniques were used to construct brachial basilic
AF: two stages of basilic vein elevation and transposition
without anastomosis, two stages of arm basilic vein trans-
position and re-anastomosis, and forearm basilic vein loop
transposition. The first stage consists of creating an end-to-

side basilic vein to the brachial artery fistula at the elbow
level with 6/0 polypropylene sutures. The second stage is
scheduled to begin in 6-8 weeks. First, a small incision was
made in the antecubital region to locate both the basilic vein
and brachial artery. Then the incision was extended proxi-
mally to expose the proximal portion of the basilic vein. To
prevent injury, the median antebrachial cutaneous nerve
waa carefully separated from the vein. After isolating the
basilic vein, a subcutaneous flap was performed, and the
vein was transposed without being transacted (Figure 1).
The subcutaneous flap was then sutured in place between
the nerve and the transposed vein on the ventral surface of
the arm. If the nerve had crossed the basilic vein and could
not be spared without causing injury, or if the vein length
was sufficient, the basilic vein was transacted at the level of
the antecubital fossa and transported through a tunnel cre-
ated over the deep fascia beneath the skin. Then, the vein
was gently augmented with heparinized saline and anasto-
mosed to the basilic vein stump (Figure 2). 
If the basilic vein diameter in the forearm is appropriate
but the forearm arteries are not, the vein was exposed
along its course in the forearm and its tributaries were
tied before the vein was transected distally and mobilized
through a subcutaneous forearm tunnel to be anasto-
mosed to the brachial artery (end-to-side technique with

6/0 polypropylene sutures) (Figure 3). 
Thirty-two patients had prosthetic BG
fistulas during the same study period. All
grafts are made of Polytetrafluoroethylene
(PTFE) material. The cases were dis-
charged the day after the surgery.
Postoperatively, the cases were fol-
lowed up for twelve months and any
procedure-linked complication or mor-
tality was recorded. If not related to the
procedure, death with a properly
working fistula was regarded as a fail-
ure to follow-up. For short segment
thrombosed brachial basilic AF,
thrombectomy was performed with or
without balloon angioplasty (PTA). But
for long segment thrombosis, the fistu-
la was abandoned. Technical success
was described as the occurrence of a
bruit or thrill on the arteriovenous fis-
tula. Primary patency was described as
the time at which the fistulas were
functioning for hemodialysis until the
time when an intervention was per-
formed to reestablish or maintain
access patency. Secondary patency was
described as the time from successful
access cannulation until access aban-

Figure 1. 
Mobilization of the matured basilic vein 
(retracted with red vessel loop).                                              

Figure 2. 
Schematic diagram showing the normal anatomy (A) and the procedure. 
The basilic vein is anastomosed to the brachial artery (B). 
The arterialized basilic vein is superficialized and re-anastomosed (C).                                             

Figure 3. 
(A) Ultrasound-guided marking 
of basilic vein. 
(B) Augmentation of a mobilized basilic vein
after ligation of its branches. 
(C) The looped basilic vein was
anastomosed to the brachial artery. 
(D) Two weeks postoperative.
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donment, or the patient has demised regardless of how
often interventions are required to maintain patency.
Overall patency was described as the patency of all HD
accesses involved in this project. 

Statistical analysis 
Statistical analysis was performed with the SPSS for
Windows version 23.0 (SPSS Inc., Chicago, IL, USA). Data
were explored for normality utilizing Kolmogorov-
Smirnov and Shapiro-Wilk tests. The following tests were
done: independent-samples t-test of significance was uti-
lized when comparing between two means. A chi-square
(𝝌2) test was also used to compare qualitative parameters'
proportions. The influence of the different variables on the
specific access type was analyzed using the log-rank test.
P-value < 0.05 was regarded as statistically significant.

Ethical approval and consent for participation
All procedures performed in this study complied with
institutional and/or national research council ethical stan-
dards as well as the 1964 Declaration of Helsinki and its
subsequent amendments or similar ethical standards.
Protocols and written informed consent for all partici-
pants were approved by the Research Ethics Committee of
the Faculty of Medicine for Girls, Al-Azhar University (FMG-
IRB) (approval Number: 1403/22).

RESULTS
Seventy-two patients were offered 72 AFs (47 males, 25
females), while another 32 cases (22 males, 10 females)
received upper arm prosthetic BG during the same period.
The mean age of the cases who received AF and upper arm
AV grafts was 55 (37 to 74) and 54 (37 to 75) years,
respectively. Table I displays demographic information for
patients. Nondominant left upper extremities were pre-
ferred in 55 patients who received AFs (76.3%) and 22
patients who received prosthetic BG (68.7%). Different
techniques were used to construct brachial cephalic AF:
two-stages basilic vein elevation and transposition without
re-anastomosis (22 patients), two-stages arm basilic vein

transposition with re-anastomosis (28 patients), and fore-
arm basilic vein loop transposition (22 patients). No pro-
cedure-linked mortality. Technical success was obtained
in all cases (100%) (Table 1). The complication rate for
AFs was (13.9%) while the complication rate for the BG-
based fistulas was (34.4%). Complications of AFs requir-
ing additional procedures to maintain patency developed
in 6 patients (8.3%), including 2 patients who revealed
prolonged arm swelling because of subclavian vein occlu-
sion for which balloon angioplasty was successful to dilate
one lesion and failed to treat the other because of failure of
the guidewire to cross the lesion and 2 fistulas necessitat-
ing surgical thrombectomy for acute short segment throm-
bosis. In addition, the brachial basilic fistula was banded
in 1 case with hand ischemia, and 1 case required re-
exploration for postoperative bleeding. Complications of
prosthetic BG-based fistulas requiring additional proce-
dures developed in 8 cases (25%), involving 5 patients
that were treated by surgical thrombectomy for acute graft
thrombosis. PTA was used to dilate proximal subclavian
vein stenosis in 1 patient who revealed arm swelling. Two
patients who presented with postoperative bleeding were
explored for control of bleeding. Access-related complica-
tions are described in Figure 4. 

Table 1. 
Patient’s characteristics.

Patient’s AF group Prosthetic BG fistulas Test value p-value
characteristics (n = 72) (n = 32)
Age (years)

Mean ± SD 55.15 ± 10.96 54.19 ± 10.98 t = 0.414 0.680
Range 37-74 37-75

Gender
Female 25 (34.7%) 10 (31.3%) 𝝌2 = 0.120 0.729
Male 47 (65.3%) 22 (68.8%)

Comorbidities
IHD 25 (34.7%) 12 (37.5%) 0.075 0.785
DM 50 (69.4%) 20 (62.5%) 0.486 0.486
HTN 43 (59.7%) 16 (50.0%) 0.853 0.356

HD: ischemic heart disease; DM: diabetes millets; HTN: hypertension.

Figure 4. 
Access-related
complications. 
Group 1 represents
AF patients and
group 2 represents
Prosthetic BG
patients.
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Cannulation of AF started at an average of 59 (range, 40
to 85) days after the first surgery. While cannulation of
prosthetic bridging grafts started at an average of 15
(range, 14 to 20) days post-surgery. A statistically signifi-
cantly higher primary patency rate was noticed for the AF
in comparison to the BG-based fistulas, with a 12-months
primary patency rate of 77.7% and 53.1% for AF and BG-
based fistulas groups, respectively (p < 0.012). A similar
pattern was noticed for secondary patency rates as well,
with a 12-months secondary patency rate of 62.5% and
42.8% for AF and BG-based fistulas, respectively (p =
0.063). The AF group had a superior overall patency rate
in comparison to the BG-based fistulas (84.7% and 59.3%
respectively).
All patients completed 1-year follow-up.

DISCUSSION
The Kidney Disease Outcome Quality Initiative (KDOQI)
guidelines recommended native fistulas over graft fistulas
(7). The radial-cephalic fistula at the wrist was first
described in 1966 and is still considered the procedure of
choice because it is easy to construct, has good long-term
results, and low blood flow rate so distal steal is uncom-
mon, and nearly never results in high output cardiac fail-
ure. It also preserves the upper arm vessels for future use
(8). Proximal accesses are required in some situations like
patients with prior forearm AF dysfunction, and patients
with a sclerosed vascular system, furthermore, if the dis-
tal veins have been subjected to repeated trauma from
punctures and indwelling catheters, the radial artery, and
forearm veins are deemed inappropriate for AF. Proximal
accesses are easier to cannulate, have a longer vein or
graft length for cannulation, have a higher blood flow
with an increased chance for steal syndrome, and may
result in high output cardiac failure (9). After the cephal-
ic vein-based AF has exhausted as primary vascular access
choice, the available options are a brachial basilic AF or a
forearm or arm prosthetic BG-based fistula. Upper-
extremity access with PTFE has been found effective, but
complication rates are higher and patency rates are lower
than with autologous fistulas (10). Several studies have
recommended AFs over prosthetic BG-based techniques
based on improved patency rates and fewer interventions
(11). Furthermore, clinical practice guidelines from the
USA, Australia, Canada, and the UK all recommend an
AF over a prosthetic graft for chronic HD access (12). The
majority of participants in this review were of working
age (37-75 years old) (65%). Diabetic nephropathy was
the most frequent cause of ESRD in both groups. Males
are more affected by ESRD than females. These previous
results are echoic to the results of other studies performed
in KSA to study the prevalence of ESRD and related risk
factors (13). In regards to patient demographic variables,
no significant differences were detected between the two
groups. Technical success was achieved in all cases. In
our study, the procedure-related complication rate after
AF (13.9%) was statistically significantly lower than for
the upper arm prosthetic BG (34.4%). Reported results of
AF showed a complication rate lower than BG because a
native vein fistula is more resistant to infection than a
prosthetic graft, the large-caliber basilic vein offers a high

flow rate because AF only needs one anastomosis and
venous outlet stenosis can be reduced, limiting the most
common problem encountered with PTFE (14, 15). The
most prevalent complication in this review was access
thrombosis, which was significantly more common in BG
(15.6%) than in AF (2.8%) (p = 0.062). Early graft
thrombosis was caused by a technical error, but late graft
thrombosis was caused by anastomotic stenosis caused by
intimal hyperplasia. More procedures were required to
keep the patency of the BG-based fistulas compared to AF
echoing previous results from other reports (16).
Wound-related infection was not statistically significant
for both groups but some studies reported an increased
incidence of infection with AF as it requires longer inci-
sions. Minimally invasive approaches like video-assisted
basilic vein transposition have been used to minimize
wound complications (17). Cannulation of the AF began
on average 59 days after the first surgery, while cannula-
tion of the BG began on average at 15 days, which was
consistent with the Dialysis Outcomes Quality Initiative
(DOQI) guidelines for access maturation, which state that
a dialysis AV graft should not be used until 14 days after
it has been placed (19). When deciding on AF, the antic-
ipated time for maturation and cannulation should be
balanced against the elevated risk of complications asso-
ciated with prolonged central venous catheterization and
the reduced quality of life linked with the tunneled
catheter. Prosthetic BG was considered for cases with a
short life expectancy and those who could not tolerate
tunneled central venous catheters in place. The tunneled
forearm basilic vein loop technique has the advantages of
earlier cannulation, being easily accessible, and preserv-
ing the proximal portion of the basilic vein for future use.
When compared to BG, AF procedures had higher pri-
mary, secondary, and overall patency rates. Previous
studies reported higher primary patency rates of AF,
ranging from 65 to 70% at one year and 49 to 51% at two
years (19). A limitation of the article is the small sample
size and also a smaller representation of the forearm BB
AVG group. 

CONCLUSIONS
Brachial basilic AF is a technically successful procedure
with higher patency rates and lower operative complica-
tion rates than prosthetic BG. Furthermore, if the AF fails
and the venous outflow is open, there is a chance that BG
could be used in the future at the same site. We suggest-
ed that for patients with failed forearm dialysis fistulas
and no adequate cephalic vein, a brachial basilic fistula be
regarded as an alternative to prosthetic graft insertion.
Patients with a short life expectancy or those who are
unable to tolerate tunneled central venous catheters
should consider prosthetic BG.
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