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ABSTRACT

Increasing the creation of arteriovenous fistulas in the mainte-
nance of hemodialysis patients is of great importance to the
nephrology community. The creation of the brachial artery–
basilic vein fistula is an important option in patients with
unsuccessful or failing forearm accesses for hemodialysis. The
aim of this study is to review reported outcomes of brachial
artery–basilic vein fistulas regarding patency and primary
failure rates in comparison with other types of fistulas and
grafts in the published literature. We have also described the

variations in the surgical technique during creation and the
potential influence on outcomes. Based on our review of the lit-
erature, the rate of primary failure is approximately 15–20%
with a range of 0–40%. The mean 1-year primary patency rate
is approximately 72% with a range of 23–90%, and the 2-year
primary patency rate is approximately 62% with a range from
11% to 86%. The number of required interventions to main-
tain patency is lower with brachial artery–basilic vein fistula
compared to arteriovenous grafts.

The 2006 Kidney Disease Outcome Quality Initiative
(K ⁄DOQI) Clinical Practice Guidelines in Vascular
access recommends placement of autologous arterio-
venous access in the following decreasing order of pref-
erence: radiocephalic arteriovenous fistula (AVF) at the
nondominant wrist, brachiocephalic AVF (BCF) at the
elbow, transposed brachial-basilic vein fistula (BBAVF)
and arteriovenous graft (AVG) in the upper arm in suit-
able patients (1). Dagher et al. (2,3) first described the
transposed brachial artery–basilic vein AVF in 1976.
The BBAVF is more time consuming and technically
challenging when compared to the BCF or AVG. The
depth of the basilic vein renders it free from iatrogenic
vein punctures, but successful cannulation almost
always requires superficialization. The exception occurs
in the patient with an extremely thin arm. The course of
the vein, in close proximity to the medial antebrachial
cutaneous nerve, the brachial artery, and the median
nerve, places these structures at risk of injury and may
result in pain from repeated cannulation during dialysis.
As a result, in addition to superficialization, the vein is
usually transposed anteriorly and laterally to displace it
from these structures.

Although the basilic vein has a relatively larger diame-
ter (usually greater than 3mm), the vessel wall is thinner
and it has many more tributaries, compared to the

cephalic vein. These properties of the basilic vein also
make it more prone to injury and devascularization dur-
ing dissection, which may lead to subsequent stenosis
and thrombosis. Transposition is achieved by either tun-
neling the vein via a new subcutaneous plane or simple
creation of a lateral skin flap. Tunneling can place the
basilic vein at risk of kinking, stretching, or trauma,
particularly at the swing segment. This can result in
sudden postoperative occlusion. For these reasons, some
surgeons advocate a two-stage technique, in which the
anastomosis is first created, and the basilic vein is later
mobilized once it has become ‘‘arterialized.’’ In contrast,
the cephalic vein is almost always left in situ as it travels
quite superficial in the lateral arm in an optimal position
for cannulation and is superficialized only in select cases.
Thus, the technical skills of the surgeon are a crucial fac-
tor in the early success of AV access procedures, and for
the aforementioned reasons, this appears to be especially
true for BBAVF.

The goals of this study are first to describe the various
techniques of BBAVF, second, to review the published
literature with regard to primary failure rates as well as
primary and secondary patency rates of BBAVF, third,
to compare one-stage and two-stage BBAVG with
respect to primary failure, patency, and complication
rates, and finally, to compare the relative patency rates
of BBAVFwith BCF andAVG.

Methods

Search words ‘‘BBAVF,’’ ‘‘brachial-basilic arterio-
venous fistula,’’ ‘‘basilic vein elevation,’’ ‘‘basilic vein
transposition,’’ and ‘‘basilic vein fistula’’ were entered
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into PubMed, Medscape, and Medline databases to
identify all published reports in the English literature.
The reference lists of all relevant articles identified were
cross-referenced by two independent reviewers. Only
full-length published articles are included in this study.
Studies were found between 1976 and 2009, and most

report outcomes retrospectively. Forty studies directly
relevant to the goals of this study are summarized in
Table 1. A single review paper summarizing outcomes of
BBAVF studies performed prior to 2004 was included
(4). Seven prospective studies were found including two
randomized studies, as well as one randomized study
comparing one-stage versus two-stage BBAVF (5). The
other randomized study compared BBAVF with
BCAVF (6). The limitations of studies have been sum-
marized in Box 1.
Definitions used are in accordance with the Society

of Vascular Surgery and the American Association of
Vascular Surgery document from 2002 published in
accordance with recommendations from NKF-DOQI.
Primary patency is defined as the interval from the time
of access placement until any intervention designed to
maintain or reestablish patency, access thrombosis, or
the time of measurement of patency. Primary assisted
patency is defined as the interval from the time of access
placement until access thrombosis or the time of mea-
surement of patency, including intervening manipula-
tions (surgical or endovascular interventions) designed
to maintain the functionality of a patent access site. Sec-
ondary patency is the interval from time of access place-
ment until site abandonment, thrombosis, or the time of
measurement of patency including intervening manipu-
lations designed to restore functionality in a nonworking
access site. The word ‘‘functional’’ may be added to
patency rates in order to indicate a patency period begin-
ning at first successful dialysis rather than surgical access
placement.

Description of Surgical Technique

The procedure is performed under local anesthesia,
interscalene nerve block, or general anesthesia. In the
vast majority of patients, general anesthesia is not neces-
sary. Our preferred technique is local anesthesia for
the initial procedure. However, regional block has the
advantage of rendering the arm immobile during the
anastomosis and has the advantage of inducing venodi-
lation via inhibition of sympathetic fibers, permitting
better visualization of the veins. In the second stage of
the two-stage procedure, we prefer a regional block to
avoid a large amount of local anesthesia owing to the
extensive dissection.

One-Stage Procedure

A 2-cm transverse incision is made proximal to the
antecubital crease to expose the brachial artery. An
interrupted or continuous longitudinal incision is made
at themedial side of the upper arm and ismade to dissect
the basilic vein (Fig. 1). The basilic vein is mobilized
along the entire upper arm, and visualized tributaries are
ligated. The basilic vein is transected as distal as possible.

Care must be taken to preserve the medial brachial cuta-
neous nerve as it runs close to the basilic vein. A bulldog
clamp is placed at the proximal end of the basilic vein,
and either saline or dilute papaverine is gently injected
into the basilic vein to dilate it. Care must be taken to
avoid overdistention, as this may lead to intimal injury
and resultant intimal hyperplasia.
The vein is (i) transposed to the anterior arm with the

use of a tunneling device, (ii) transposed to the anterior
upper arm under a lateral flap of skin or (iii) simply su-
perficialized without transposition. All methods attempt
to place the fistula approximately 6 mmbeneath the skin
for ease of dialysis access.
If a tunneling is chosen, it must be performed prior to

the brachial artery anastomosis. A subdermal tunnel
with a diameter of at least 10 mm is created lateral, ante-
rior, and superficial to the basilic vein position in the
upper arm. The basilic vein is pulled through the tunnel
with care not to kink, twist, or traumatize the vein.
Alternatively, a skin flap is created in the subcutaneous
tissue laterally and anteriorly, and the deeper layer is
closed over the native basilic vein site to protect and dis-
place the fistula from the deeper structures including the
artery and medial antebrachial cutaneous nerve. The
basilic vein fistula is then positioned in the lateral portion
of the subcutaneous pocket. The third technique used by
some surgeons is to simply superficialize, or ‘‘elevate,’’
the vein overlying its native position in the medial arm
without lateral transposition. The underlying subcutane-
ous tissue is closed beneath the vein, and the overlying
skin is closed.
The role of heparinization is controversial. Either

heparin can be given systemically or dilute heparin is
injected directly into the basilic vein and the brachial
artery is clamped. A 6-mm arteriotomy is made in the
side of the brachial artery, and an end-to-side anastomo-
sis is performed using running 6–0 prolene suture
without excessive tension on the basilic vein in its new
position.
A fourth technique less commonly described involves

endoscopic harvesting of the basilic vein via keyhole
technique that decreases the size of the surgical scar and
extends the length of the operation (7).

Two-Stage Procedure

In the two-stage procedure, the basilic vein and
brachial artery are exposed via a similar two-cm incision
just proximal to the antecubital crease. The vein is
anastomosed to the artery without initial superficializa-
tion. Following a variable time period of 30–90 days,
the basilic vein is then mobilized in the second stage of
the procedure using one of the three described methods.
If transposition is performed with the use of a tunneling
device, the fistula must be divided and reanastomosed in
an end-to-end fashion.

One-Stage versus Two-Stage

The potential advantages of the one-stage procedure
include earlier functional patency with shorter duration
of catheter use as there is no need for a second-stage
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procedure. The potential advantages of a two-stage pro-
cedure include the ease of mobilization with a larger
‘‘arterialized’’ more thick-walled vein. Thismay also ren-
der it less susceptible to torque and devascularization
during mobilization at the second stage. Some surgeons
have described the ease of basilic vein dissection and an
overall decrease in operative times when using the two-
stage procedure. A clear drawback for the two-stage
procedure is prolonged catheter use during the period
between the two stages with the associated complica-
tions of catheter-related bacteremia, central venous
stenosis, and malfunction leading to substantial
increases in morbidity and mortality. This is negated if
access is placed at a time allowing for maturation prior
to initiation of dialysis.

Results

There are no data available at this time to bear
credence to one procedure over the other apart from a
single prospective, randomized study that directly com-
pared the one-stage with the two-stage operation (5). In
our study of one and two-stage operations at two cen-
ters, we find statistically improved patency rates with the
two-stage operation. In the United States, the decision is
based on surgeon preference and training background.
There also appears to be regional differences in the Uni-
ted States. The two-stage procedure is more common in
Europe than in theUnited States.

Primary Failure Rates: Primary and Secondary
Patency Rates for BBAVF

In determining whether to perform a BBAVF, it is
important to have a good sense of the anticipated
patency rates. One must exercise caution in the interpre-
tation of the reported rates as the majority of studies did
not include the primary failure rate. This likely artifi-
cially increased the reported patency rates and also
makes it difficult to distinguish primary patency from
functional patency. The limitations of interpreting these
studies have been summarized (refer to Box 1). Table 1
summarizes patency rates of studies that did not include
primary failure. There is a wide range of reported
patency rates for one-stage BBAVF at 1 year from 44%
to 90%. Given that the duration of follow-up for these
reports varies considerably, it is difficult to calculate the
average patency. However, Dix et al. (4) have reviewed
patency rates of BBAVF from 1976 to 2004 and calcu-
lated a mean 12-month primary patency rate of 72%
and a secondary patency rate of 74.6%. Again, these
data may be misleading, as most of the studies did not
include the primary failure rate.
In addition to the study by Hossny et al. discussed

later, one other study examined long-term outcomes
with superficialization alone. Humphries et al. retro-
spectively reviewed 67 patients over a 10-year period.
Criteria for the study included superficialization of at
least 8 cm of basilic vein and a basilic vein diameter of at
least 4 mm (8). Actuarial fistula patency, with failure
defined as graft thrombosis or ligation, was reported at
1 year to be 84%, 73% at 5 years, and 52% at 10 years.
In this study, it appears ‘‘actuarial’’ patency is the equiva-
lent of secondary patency. In addition, it appears that no
successful interventions were performed in these patients
that would cause primary and secondary patency rates

Box 1. Limitations of published studies of brachial artery–basilic vein fistula

Primary failure rates were not reported and if reported were not included in the final analysis of primary patency rates.
Follow-up period to report primary or secondary patency rates is not uniform, and therefore, some studies have reported 12-month primary
patency rates and the other have reported another time period of follow-up.
Selection of subjects for BBAVF in some reports has been based on preoperative vein mapping size, which is not uniform across studies.
Some reports have used basilic vein size greater than 2.5 mm as eligible, and the others have used 3.0 mm and above.
Preoperative vein mapping was not carried out or not reported in some studies, and the choice of vein mapping was not identical.
Reporting of the presence of if any ipsilateral central venous catheters or central venous stenosis was not uniform.
Methodology in reporting of complication rates was not standardized.
Inadequate power of the chosen cohort.
Technical failure rate is included in the primary failure rate.

Fig. 1.
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to differ. Twenty-one percentage of were lost owing to
thrombosis and 6% owing to ligation for arm swelling.
These data demonstrate the importance of analyzing
each studywhen attempting to assess outcomes.

The studies in Table 1 provide primary failure rates
for BBAVF. The six studies that reported primary fail-
ure rates range from 5% to as high as 40%. The 1-year
primary patency rates for these studies range from 47%
to 84%.

Complication rates in these studies were high. Taghi-
zadeh et al. reported a 55% complication rate in 75
BBAVF. In another study, Segal et al. noted that the
presence of ipsilateral central venous catheter increased
the risk of BBAVF failure threefold (RR 2.92, CI 1.34–
6.38, p < 0.01). The primary access failure was affected
by previous vascular access (RR 6.4, CI 1.49–27.6, p
.001), obesity (RR 7.1, CI 1.65–30.1, p < 0.05), and
older age (RR 2.0, CI 1.20–3.38, p < 0.01). Murphy
et al. (9) noted that of 74 BBAVF in 65 patients, 24
(32%) were never used, 11 of which were not used owing
to primary failure. The authors reported a 69% compli-
cation rate owing to high-risk patients in this cohort.

Fifty-seven percentage of the patients had ipsilateral
subclavian catheters at a median of one catheter per
patient. Harper et al. in a study of 168 BBAVF reported
that 34% were never used of which 23% were attribut-
able to fistula failure. Failure was owing to thrombosis
or inadequate maturation in 14 each, and two were
owing to poor flow.

In the largest series of BBAVF to date, Glass et al.
recently reported only a 40% primary patency at 1 year
and 26%at 2 years in 217 one-stage BBAVF. Secondary
patency rates were 72% and 65% at 1 and 2 years,
respectively.

One-Stage versus Two-Stage BBAVF Procedure
(Table 5)

The decision of whether to perform a one- or two-
stage BBAVF remains controversial. The literature
offers little data to address this issue. In the only pro-
spective randomized trial, El Mallah randomized 40
patients to one-stage or two-stage (2–4 weeks after
first stage) procedure (5). Primary patency was

TABLE 2. Patency rates for BBAVF (discussed in text)

Author
Description of

study
Number of
patients

Primary
failure (%)

PPR ⁄ SPR
1 year (%)

PPR ⁄ SPR
2 year (%)

PPR ⁄ SPR
3 year (%)

Murphy 2000 (9) Retrospective 74 (24 nu) 17.6 – ⁄ 73 – ⁄ 53 – ⁄ 43
Segal 2003 (33) Retrospective 99 23 47 41
Taghizadeh 2003 (34) Retrospective 75 8 – ⁄ 66 – ⁄ 52 – ⁄ 43
Francis 2007 (40) Retrospective 91 N ⁄ S 87 ⁄ 89 78 ⁄ 84
Harper 2008 (31) Retrospective 168 23 59 ⁄ 66 38 ⁄ 49 30 ⁄ 39
Glass 2009 (38) Retrospective 217 13 40 ⁄ 72 72 ⁄ 65

BBAVF, brachial artery–basilic vein arteriovenous fistula.

TABLE 3. BBAVF versus BCF versus AVG

Author
Description of

the study Number of patients PF (%)
PPR ⁄APR ⁄ SPR

1 year (%)
PPR ⁄ SPR
2 years (%)

PPR ⁄ SPR
5 years (%)

Oliver 2001 (43) Retrospective 59 BBAVF 21 64
82 AVG 15 62
56 BCF 32 64

Pflederer 2008 (47) Retrospective 161 BBAVF (156 2-SE) 19.25 58 ⁄ 97 44 ⁄ 97
321 24.61
203 RCF 41 ⁄ 60 20 ⁄ 52
118 BCF 59 ⁄ 77 48 ⁄ 75
285 AVG 10.88 18 ⁄ 66 5 ⁄ 54

Maya 2009 (49) Retrospective 67 BBAVF 18 Data reported
as MCAS322 BCF 38

289 AVG 15
Moossavi 2008 (11) Retrospective 58 BBAVF 17.2 38.3 ⁄ 56.5
Woo 2007 (10) Retrospective 119 BBAVF 71 ⁄ 76 52 ⁄ 62

71 BCF (transposition) 56 ⁄ 66 40 ⁄ 46
164 AVG 34 ⁄ 63 14 ⁄ 17

Koksoy 2009 (6) Prospective
randomized

50 BBAVF 1st 4 86 ⁄ 88 73 ⁄ 71
50 BCAVF 10 87 ⁄ 87 81 ⁄ 70

Hakaim 1998 (12) Retrospective 26 BBAVF 0 – ⁄ 79 (18 mos)
22 BCF 27 – ⁄ 78 (18 mos)
10 RCF 70 – ⁄ 33 (18 mos)

Keuter 2008 (14) Prospective
randomized

52 BBAVF 4 46 ⁄ 87 ⁄ 89
53 forearm loop AVG 22 ⁄ 71 ⁄ 85

Kakkos 2008 (15) Retrospective 76 BBAVF – 46 ⁄ 82 ⁄ 87
41 AVG – 50 ⁄ 70 ⁄ 88

Coburn 1994 (13) Retrospective 59 BBAVF – 90 ⁄ 70 ⁄ 24 90 ⁄ 70
47 AVG – 86 ⁄ 87 49 ⁄ 64

BBAVF, brachial artery–basilic vein fistula; BCF, brachial artery–cephalic vein fistula; AVG, arteriovenous graft.
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achieved in 60% for the one-stage versus 90% for the
two-stage (p < 0.05). Likewise, there was a statisti-
cally greater overall primary patency rate in the
two-stage procedure at 15 months (50% versus 80%,
p < 0.005).
Hossny et al. compared three approaches, 1-stage

with transposition (30 patients), 1-stage with superfi-
cialization alone (20 patients), and 2-stage with superfi-
cialization alone (20 patients). No patients received a
2-stage transposition. The total complication rate was
higher in the superficialized fistulas (71.4%) than in the
transposed ones (28.6%, p < 0.001). Hematoma was
more common the superficialized group (26.3%) than in
the transposed group (3.6%) and was considered
the major predisposing factor in fistula failure, as
nearly 63.7% of thrombosed fistulas were preceded by
hematoma. No statistically significant difference in
cumulative secondary patency rates between the groups
was seen, despite the higher complication rate in the su-
perficialization group. Interestingly, the study reported
dialysis nurse satisfaction with the two types of BBAVF.
One hundred percentage of were satisfied with trans-
posed veins, while only 53.7% were satisfied with the
superficialized-only veins. Transposition is favored by
dialysis staff who deal with access on a daily basis.

BBAVF versus Other Upper Extremity Fistulas
and AVG (Table 3)

Several studies have compared results of BBAVFwith
other access procedures, and patency rates are summa-
rized in Table 3. It is now readily apparent that AVG
have poorer long-term patency rates than AVF resulting
in fistula first initiatives. Although primary failure rates
are often lower with AVG, long-term patency should be
the primary endpoint of study. Complication rates are
discussed here rather in table format because of difficulty
with standardization. Oliver et al. noted that upper arm
grafts, compared with BBAVF, were more likely to

thrombose (RR of 2.6, 95% CI 1.3–5.3), required more
interventions (2.4 versus 0.7 per access-year, p < 0.001),
and were more likely to become infected. Mature BCF
showed a trend for less thrombosis and were less likely
to fail. Primary failure of BBAVF was 21%, BCF was
32%, andAVGwas 15%. Itmust be noted however that
when primary failure was included in analysis, there was
no significant difference in failure-free survival (cumula-
tive patency) between the three types of access. Choi
et al. noted that cumulative patencies in transposed fistu-
las were higher than nontransposed AVF or AVG.Woo
et al. (10) found statistically similar patency rates in
BBAVFandBCF.Onmultivariate analysis, the primary
patency rate was affected by history of previous upper
arm access, whereas the secondary patency was lower in
those with a history of upper torso dialysis catheters.
Transposed upper arm fistulas had higher patency rates
than AVG and required fewer revisions. Primary failure
rates were not reported. In one of the largest series to
date, Pflederer et al. reported that the primary failure
rate was significantly higher for AVF (19%) than for
AVG (11%). However, AVF were superior to AVG in
primary patency at 1 year (58% versus 18%) and sec-
ondary patency (97% versus 66%). The authors favored
the 2-stage procedure as the majority of failures and
complications (81%) occurred before the transposition
of the basilic vein. The authors delayed the second stage
of the operation until 2–3 months prior to the antici-
pated initiation of hemodialysis. The majority of
BBAVF were used successfully at median time of
56 days after the second-stage procedure. Maya et al.
reported that primary failure was lower for BBAVF
(18%) and AVG (15%) than for BCF (38% CI 1.41–
5.38, p < 0.003). Total annual interventions were lower
for BBAVF (0.84 interventions per year) and BCF (0.82
interventions) compared toAVG (1.87 p < 0.001).
The report by Moosavi et al. (11) is noteworthy for

the long-term follow-up of 58 BBAVF. The median
survival of 46 BBAVF (10 were lost owing to primary

TABLE 4. BBAVF versus AVG versus BBrAVF

Author
Description of

the study
Number of
patients PF (%)

PPR ⁄APPR ⁄ SPR
1 years (%)

PPR ⁄ SPR
2 years (%)

PPR ⁄ SPR
5 years (%)

Casey 2008 (26) Retrospective 42 BBAVF 26 50
17 BBrAVF 53 40

Torina 2008 (27) Retrospective 42 BBAVF (38 1st, 4 2nd) 45 ⁄ 74
94 AVG 50 ⁄ 78
13 BBrAVF (11 1st, 2nd) 24 ⁄ 45

BBAVF, brachial artery–basilic vein fistula; AVG, arteriovenous graft; BBrAVF, brachial artery–brachial vein fistula.

TABLE 5. One-stage versus two-stage BBAVF

Author
Description of

the study Number of patients PF (%)
PPR ⁄ SPR
1 year (%)

PPR ⁄ SPR
2 years (%)

PPR ⁄ SPR
3 years (%)

El Mallah 1998 (5) Prospective
randomized

20 one-stage 40 >50
19 two-stage 10 >80

Hossny 2003 (14) Retrospective 30 one-stage trans 6.7 – ⁄ 86.7 – ⁄ 82.8
20 one-stage no trans 5 – ⁄ 90 – ⁄ 70
20 two-stage no trans 5 – ⁄ 84.2 – ⁄ 68.4

Humphries 1999 (15) Retrospective 67 one-stage no trans 84 73

BBAVF, brachial artery–basilic vein fistula.
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failure, 2 patients expired with functioning access) was
76.8 months compared with 21.4 months with AVG.
The median time interval to first intervention was
11 months for BBAVF compared to 8.3 months for
AVG. It becomes apparent that caution must be used
when analyzing patency rates in some studies. For exam-
ple, primary patency for BBAVF is reported as 38.3% at
3 years. However, if the 10 patients who underwent pri-
mary failure are included, the primary failure rate drops
to approximately 31.4%. Of note, the primary patency
for AVG in the same study is 0% at 3 years. From these
studies, the BBAVF is an excellent option forAVFwhen
other distal access is not available and should be used
prior toAVGwhen possible.

Comparison of BBAVF with BCF

Several studies have compared BBAVF with BCF.
In a single-center, prospective, randomized study by
Koksoy et al., 100 patients were randomized to either
BBAVF or BCF (6). An important enrollment criterion
was a minimum vein diameter of 3 mm. All procedures
were performed as one-stage procedures under local
anesthesia. AVF in seven patients (2 BBAVF, 5
BCAVF) did not mature and were not included in the
patency analysis. Although the mean caliber of the basi-
lic veins was larger (4.51 versus 3.90 mm p = 0.002),
there was no significant difference in primary or second-
ary patency rates. Complication rates were also similar.
Woo et al. also concluded that BBAVF and BCF had
similar patency rates. Koksoy, conversely, reported that
the maturation rates were slightly higher for BBAVF
(96%) compared to BCF (90%) andmean time tomatu-
ration was shorter with BBAVF although these findings
did not reach statistical significance. Multivariate analy-
sis did not show age or gender to have a statistically sig-
nificant effect on the patency rates. There was also no
difference in steal syndrome. In a series of patients with
diabetes, Hakaim et al. (12) found a 0% nonmaturation
rate for transposed BBAVF compared to 27% with
BCF. Thus, it appears that when comparing BBAVF
with BCF, the data demonstrate similar outcomes. The
BCF is technically easier to perform as it usually requires
no superficialization and should be used prior to
BBAVFwhen possible.

Comparison of BBAVF with Upper Arm AVG

In a single-center study in 1994 by Coburn et al. (13),
59 one-stage transposed BBAVF were compared with
47 PTFE AVG. Primary patency for BBAVF at one
and 2 years was 90% and 86% compared with 70% and
49% for AVG. Secondary patency rates at one and
2 years were 90% and 70% for BBAVF, compared to
87% and 64% for AVG. Complications occurred 2.5
times more frequently in AVG. In a randomized multi-
center study, Kueter et al. (14) compared 52 BBAVF to
53 forearmAVGusing PTFE.Of note, Duplex scanning
was performed preoperatively in all participating
patients. A diameter of 3 mm for the basilic vein was
preferred, but the authors reported that the quality of
the vein was considered more important in the choice of

creating aBBAVF.One-year primary patency rates were
higher (p = 0.005) in the BBAVF group, as was the
assisted primary patency rate (p = 0.045), whereas the
secondary patency rates were comparable. The BBAVF
group needed fewer interventions to prevent failure
(1.7 interventions ⁄patient ⁄year versus 2.7 interven-
tions ⁄patient ⁄year). The complication rates were low in
both groups (1.6 per patient ⁄year with BBAVF versus
2.7 per patient ⁄year in theAVGgroup).

Kakkos et al. (15) similarly reported equivalent sec-
ondary patency rates of upper extremity polyurethane
AVG and BBAVF. Early complications were higher in
AVF, but late complications were higher in AVG. Steal
and venous hypertension were higher in AVF, but
thrombosis was higher in AVG. Patients with BBAVF
required longer times until first cannulation (14 days for
AVG versus 70 days for the BBAVF). As a likely conse-
quence of this, central venous stenosis was found more
often in patients who received BBAVF, as they required
longer central venous access while awaitingmaturation.

Comparison of BBAVF with BBrAVF AVF (Table 4)

The brachial artery–brachial vein (BBrAVF) has
emerged as a viable option for hemodialysis recently,
and its insertion into the currently accepted algorithm
for fistula site placement is not clear. TheBrescia-Cimino
radiocephalic fistula is widely regarded as the first choice,
followed by BCF, BBAVF, and finally AVG. BBrAVF
is preferred by the authors prior to AVG. Both BBAVF
and BBrAVF require superficialization so as to be able
to cannulate the vein. In addition, the brachial vein is
even more thin-walled and has many more small tribu-
taries, making the dissectionmore tedious. Nevertheless,
the BBrAVFmay be a suitable option prior to the place-
ment of anAVG if aBBAVF is not an option.

Casey et al. (16) compared 42 one-stage BBAVF with
13 BBrAVF and 94 AVG in a single-center retrospective
study. The mean preoperative vein size was 4.9 mm in
both groups. The authors noted that if both veins
appeared adequate, the basilic vein was used owing to
ease of mobilization and fewer branches. The primary
failure rate was 26% for BBAVF and was quite high at
53% for BBrAVF. One-year primary patency was simi-
lar for BBAVF and BBrAVF at 50% and 40%, respec-
tively (p = 0.154). Torina et al. found lower 1-year
patency for BBrAVF of only 24%, compared to 45%
for BBAVF and 50% for AVG. As may be expected,
complication rates were higher for BBrAVF at 73%
compared with 52% for BBAVF and 55% for AVG.
Given the relative newness of BBrAVF, the low patency,
and high early failure, larger randomized studies are
needed to determine its precise role.

Conclusion

The vast majority of studies reporting patency rates
for BBAVF are retrospective, single-center studies. True
primary patency rates are difficult to calculate as many
of these reports do not include primary failure rates. For
those that do, the primary failure rates are as high as
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40%with true primary failure likely 15–20%. The mean
1-year primary patency rate appears to be approxi-
mately 72% with a range of 23–90%. The mean 1-year
secondary patency rate is slightly higher. The number of
required interventions to maintain patency is lower with
brachial artery–basilic vein fistula compared toAVGs.
The 2-year primary patency rates for BBAVF range

from 11% to 86%and likely fall around 62%.Once they
achieve maturation, BBAVF have higher patency rates,
require fewer interventions, and have substantially lower
risk of infection than AVG, which have statistically
lower 2-year primary patency rates. However, in choos-
ing between a BBAVF and AVG, one must also factor
in whether the patient is already on dialysis, as matura-
tion times for BBAVF are significantly longer and thus
will require a significantly longer period of central
venous access. In one study, a polyurethane AVG was
shown to have equivalent secondary patency rates com-
pared to BBAVFwith aggressive access surveillance and
endovascular interventions.
When planning a BBAVF, preoperative veinmapping

is recommended. This permits determination of length
of usable basilic vein and diameter prior to joining the
brachial vein. It appears that the minimum diameter for
successful BBAVF is 3 mm.
BBAVF can be performed as either a one-stage or

two-stage procedure, with either elevation alone, ante-
rolateral transposition via tunneling, or transposition
via creation of a subcutaneous flap. Elevation alone
without transposition cannot be recommended based
on current evidence as it poses risks to adjacent struc-
tures during cannulation and is associated with much
lower dialysis staff satisfaction. Based on limited evi-
dence, the two-stage BBAVF may result in increased
primary patency at 15 months than one-stage proce-
dure. A lower primary failure rate may be partially
responsible for the improved outcomes in the two-stage
procedure. Larger, randomized studies are needed to
determine conclusively whether the two-stage BBAVF
results in superior patency rates compared to a one-
stage operation.
The wide range of primary failure rates and patency

rates may reflect surgical technique, selection bias, and
variable inclusion criteria after preoperative vein map-
ping, reporting bias, differences in vascular biology, and
other unidentified factors. Overall, the patency rate of
BBAVF is comparable to other upper extremity AVF.
Brachial vein to brachial artery AVF is newer technique
that holds promise, but early data indicate that the
patency do not approach that of other upper armAVF.
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