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Introduction:
Autologous arteriovenous fistula (AVF) has

been the "gold standard" for patients needing
hemodialysis in the past 30 years.1 During the
past decade, increasing prevalence of patients
requiring hemodialysis has resulted in dialysis
access procedures becoming some of the most
common operations performed by vascular
surgeons.2,3

The national kidney foundation dialysis
outcomes quality initiative (NKF-DOQI)
guidelines that were created in 1997 and
updated in 2000 and 2006, recommend that
the order of preference for  placement is the
radial-cephalic primary AVF, followed by the
secondary brachiocephalic and, if either of
these is not available, a transposed brachial
bas i l i c  o r  an  a r te r iovenous  graf t
(polytetrafluoroethylene; PTFE) AVF should
be fashioned. However, the transposed radial
basilic vein AVF in the forearm was not
mentioned by these guidelines.4-6

It is well-established that AVF exhibit
superior long-term function compared with
prosthetic  grafts (AVG).7-10 Furthermore,
AVF result in fewer infection rate and ischemic
complications compared with AVG.11-13 The
1-year complication rate of a primary AVG
for haemodialysis ranges from 33% to 99%.14

It was found that the use of prosthetic forearm
loop grafts, in particular, has resulted in the
loss of the basilic vein as an autologous conduit
from subsequent graft revisions advancing
towards the axillary vein.

The basilic vein offers many advantages
over the other arm veins. First, the basilic vein
remains hidden and relatively unused owing
to its deep position on the medial side of the
upper arm. This prevents routine vein puncture,
with the attendant scarring and superficial
thrombophlebitis. Second, the basilic vein is
the largest superficial vein in the arm, often
reaching 10mm or more in maximum diameter.
This size allows rapid maturation and relatively
easy cannulation. However, suitable   basilic
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vein may not always be found in the forearm
region (below the elbow).15 The expanding
haemodialysis population has lead to increased
requirement for more complex vascular
access.16,17

The aim of this study was to compare
outcome, patency, and complication rates of
radiobasilic AVF (RBAVF) transposition in
the forearm with the traditional one stage
brachiobasilic AVF (BBAVF) transposition
in the arm.

Patients and methods:
This study was conducted in the period from

January 1, 2008 to December 31, 2010 to
compare outcome, patency, and complication
rates of RBAVF (group1) versus BBAVF
(group2). Informed consent was obtained from
all patients.
Pre-operative assessment

All patients with CRF admitted to Tanta
University Hospitals planed for AVF during
the period of study underwent Duplex scanning
of the upper extremity arteries and veins as a
standard investigation before operation. Clinical
examination of the vessels of the upper limb,
and measurement of blood pressure were done.
CRF patients with the only basilic vein and no
other available suitable superficial veins in
both upper limbs are divided into two groups.
Group1 includes those with suitable basilic
vein in the arm and forearm and planned for
RBAVF in the forearm. Group2 patients are
those with suitable basilic vein only in the arm
and sclerosed or unsuitable in the forearm and
planned for the traditional one stage BBAVF
in the arm as a comparative group. Patients
with an active local and general infection and/or
peripheral ischaemia of the upper extremities
were excluded from this study.
Operative procedure

All operations were performed on an
outpatient basis as same-day surgery using
local infiltration anaethesia (1% lidocaine) as
one-stage procedures. No drains were used in
the two groups.

In group 1 (RBAVF) preoperative vein
mapping in the forearm was made by Duplex
and confirmed clinically by placing the cuff
of sphygmomanonometer in the upper part of

the arm and elevating the pressure between
the systole and diastole while the patient
clenches and releases the ipsilateral hand
several times Figure(1).  The basilic vein in
its posteromedial position in the forearm was
dissected free from its surrounding tissue
through multiple2-4 separate incisions and vein
tributaries were dissected and ligated in
continuity Figure(2). Mechanical vein
dilatation was performed with saline Figure(3).
The vein was transposed using a tunneler to a
superficial tunnel in the volar aspect of the
forearm Figure(4). The radial artery was
exposed at the wrist to do distal RBAVF. When
previous radiocephalic AVF was done the
radial artery was exposed just proximal to the
old operation to do midforearm RBAVF. The
radial artery was dissected for 15 mm and
arterial branches were dissected and ligated in
continuity. The superficial branch of the radial
nerve, which is sensory at this level, was
identified and spared. Radial arteriotomy (5 to
7 mm) was done after arterial clamping, and
an end-to-side anastmosis Figure(5) was
performed using 7/0 prolene sutures (Ethicon,
Inc, Somerville, NJ). Before completion of the
anastmosis, vascular dilators were used to
dilate both the vein and artery to overcome
spasm from vessel loops and manipulation.
Wounds were closed using interrupted 3 /0
prolene sutures Figure(6,7).

In group 2 a brachiobasilic fistula was
constructed in the arm. Briefly, a single long
incision was made in the medial aspect of the
arm rather than addition of a second separate
incision for brachial artery exposure, as has
been previously described by many
authours.18,19 Exposure and dissection of the
basilic vein from antecubital fossa to near the
axilla was done. Tributaries were dissected
and ligated Figure(8), and the vein was isolated
and disconnected in the antecubital fossa
Figure(9). The vein was then tunneled
subcutaneously and anastmosed end to side to
the brachial artery with 6/0 prolene sutures
(Ethicon, Inc, Somerville, NJ), in or just
proximal to the antecubital fossa Figure(10).
Wound was closed in layers; subcutaneous fat
with vicryl 3/0 and skin using interrupted 3 /0
prolene sutures.
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Figure (1): Preoperative mapping of the basilic
vein in the forearm.

Figure (2): Dissection of the basilic vein and
lgation of the tributaries through multiple
separate incisions.

Figure (3): Dilatation of the basilic vein with
saline.

Figure (4): The tunneler in place to transpose
the basilic vein in the volar aspect of the
forearm.

Figure (5): End- to-side RBAVF. Figure (6): Early postoperative after
transposition of the basilic vein and closure of
the skin with prolene suture.
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Figure (7): One month post operative with
mature basilic vein in RBAVF.

Figure (8): IN group 2 the basilic vein
tributaries were dissected and ligated.

Figure (9):  In group 2 complete dissection of
the basilic vein in a patient with  a previously
 failed brachiocephalic AVF.

Figure (10): End-to-side BBAVF.

Follow-up:
All patients were followed at 1, 3, 6, 9 &12

months after operation. Following surgery,
AVF were not used for at least one month
allowing vein maturation and patients were re-
evaluated with Duplex examination, and the
sites most suitable for needle insertion were
marked on the skin. Early and late
complications were recorded in both groups.
A successful fistula was defined as a fistula
that had been successfully needled for dialysis.
The presence or absence of a thrill was not
used to define technical success, because the
simple presence of a thrill does not determine
whether a fistula will mature to become usable
or cannot be used for dialysis.20 Primary
patency was defined as the percentages of all
AVFs attempted that were still being used for
dialysis and not required any intervention to
maintain or re-establish patency at one year.14

Clinical criteria were used to detect thrombosis.

Statistical analysis:
Patient's demographic factors were

compared by using the Mann-Whitney U test
for continuous variables and X2 tests for
categorical values. Primary fistula patency rate
and patients' survival were analyzed using life
table and Kaplan-Meier survival analysis. The
two groups were compared by using log-rank
test. Statistical analysis was performed by
SPSS (version 12.0 for Windows). A P value
of < 0.05 was considered statistically
significant.

Results:
Out of 512 CRF patients admitted to Tanta

University Hospitals planed for AVF, the
basilic vein was the only available one in 97
cases by preoperative Duplex examination.
The basilic vein was suitable (3mm in diameter
or more) in the forearm in only 23 cases
(23.71%). In the remaining 74 cases (76.28%)
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it was suitable only in the arm and sclerosed
in the forearm. In two out of 23 cases the basilic
vein in the forearm was found intra-operatively
to be unsuitable  and in another case the radial
artery was unsuitable in one patient and the
basilic vein was used as a loop with the brachial
artery in the forearm. All these three cases
were excluded from our study. In the remaining
20 cases RBAVF in forearm was done (group1)
in the form of distal AVF at wrist in 15 cases
and midforearm AVF in 5 cases. In spite of
preoperative evaluation, the basilic vein in the
arm was found unsuitable for creation of a
basilic vein transposition in the arm in four
patients, and therefore, PTFE brachial-axillary
arm loop AVF was created. One stage BBAVF
in the arm was operated in 70 patients (group
2) as a comparative group. Basilic vein was
used as a primary AVF in only 6 cases (30%)
in group 1 and in 16 cases (23%) in group 2
and as a secondary or tertiary AVF in the rest
of cases. In the follow up period two patients
in  BBAVF (3%) died of complications of
kidney failure  with patent AVF during the
follow-up period 6 and 11 months after
operation. Therefore, 88 patients were eligible
for analysis of survival curves  (group 1=20).
The two groups were well matched for age,
sex, diabetes, hypotension and previous
vascular access procedures. Patients'
demographics are shown in Table(1).

The mean age of patients in group 1 was
42.3 years, with a range of 25 to 62 years, and

included 13 men (65%) and 7 women (35%).
The mean age of patients in group 2 was 51
years, with a range of 22 to 70 years, and
included 39 men (56%) and 31 women (44%).
The mean duration of the operation in group
1 was 74.6±13.18 (70 - 90 minutes) and in
group 2 was 176.9±30.56 (85-240 minutes), P
<0.001. In group 2, the diameter of the basilic
vein was greater (mean 4.3mm) than that in
group1 (mean 3.2mm). The procedure was
easier to the surgeon in group1 due to
superficial vein in all cases when compared to
deep vein in group 2. The length of the vein
to be used for needling in dialysis was longer
in group1 than in group 2 that made it easier
for the nurses to insert two needles apart. The
operation in 4 cases in group 2 was used for
arterial needle only and no place for the venous
needle which was inserted fortunately in
another vein in the other limb with failed fistula
and still patent vein.
Patency rate:

The immediate results were satisfactory in
both groups, with a successful patency rate of
95% in group 1 (1/20 AVF thrombosed) and
92.8% in group 2 (3/70 thrombosed & 2/70
insufficient flow). Primary 1-year patency was
75% ± 6.43 versus 70.14% ± 8.94 in group 1
and group 2 respectively (P 0.663). The
summary of the RBAVFs/BBAVFs cumulative
primary patency rates up to one year are listed
in Table(2) and outlined in Figure(11).

Figure (11): The patency rate in both groups during the first one year.
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Complications and interventions:
Postoperative complications recorded in

group 1 and group 2 (25% & 67%) and their
management during the period of study were
shown in Table(3). These were in the form of
infection and anastmosis disruption
(BBAVF 1) that needed ligation,  access
thrombosis (BBAVF 15; RBAVF 3),
Insufficient flow (<250ml/sec flow by Duplex)
(BBAVF 5;  RBAVF 2),  hematoma
(BBAVF 7), and arterial steal syndrome
(BBAVF 3) that was treated by distal

revascularization with interval ligation (DRIL)
operation. Limb oedema due to venous
hypertension ( BBAVF 9) were recorded and
needed angioplastic dilatation in three cases
and axillary vein stent in one case. Venous
aneurysm occurred in seven BBAVFs that
needed surgical repair in two cases.

Multivariate analysis revealed that diabetes
and hypotension increased the risk of  failure.
Also it revealed that venous hypertension and
aneurysm increased with previous ipsilateral
venous catheter.

Table (1): Patients demographics.

Table (2): The patency rate in both groups during the first one year.

Month

Group 1

Group 2

1st

19/20

67/70

3rd

18/20

62/70

6th

18/20

58/70

9th

16/20

54/70

12th

15/20

49/70

Male

Mean age (Y)

Diabetes

Hypotension

*Previous limb procedures

*Central catheter in the same side

One time

Two times

*AVF in the same limb

Radiocephalic

Brachiocephalic

Group (1)

(n=20)

13 (65%)

42.3±8.32

11 (55%)

5 (25%)

7(35%)

5(25%)

5(25%)

12 (60%)

Group(2)

(n=70)

39 (53.8%)

51±12.85

25 (35.7%)

18 (25.7%)

38(54.2%)

19 (27.1%)

49(70%)

19(27.1%)

X2

0.551

2.87

2.41

0.874

2.31

0.041

3.632

6.96

P value

0.458

0.007

0.120

0.241

0.128

0.848

0.012

0.006
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Table (3): Postoperative complications in both groups and their management.

Complications

Infection and anastmosis disruption

Seroma and hematoma

Insufficient flow

Access thrombosis

Steal syndrome

Venous hypertension

Venous aneurysm

Total

Group1

(n=20)

-----------

--------

2

3 (15%)

-------------

------------

------------

5/20 (25%)

Group2

(n=70)

1

7

5

15 (21.4%)

3

9

7

47/70

(67.14%)

Interventions

Ligation

------------

DRIL

operation

Angioplastic

dilatation in 3

and stent in 1

Surgical

repair

in two.

10

P

-

-

0.673

0.526

-

-

-

0.007

Discussion:
As dialysis population becomes older (with

various co-morbidity), the need for secondary
and tertiary access, will grow.21 There is still
no consensus which type of access to be
preferred, when the basilic vein is the only
available suitable vein for AVF, is to do
RBAVF or BBAVF. Trials on this subject are
lacking in the review of literatures.22 In our
series, the RBAVF was shorter in time, easier
in operation and more convenient in using for
dialysis in comparison to the well settled
BBAVF, this is owing to superficial basilic
vein in the forearm and long segment available
for needling even when used as midforearm
fistula. In BBAVF, the segment of the vein is
short and no place for the two needles for
dialysis in four cases.

Arteriovenous fistula at the wrist has
remained the procedure of choice for long-
term chronic hemodialysis since its
development by Brescia and Cimino in 1966.23

However, the early failure rate (<30 days)
remains a significant problem, affecting 24%
of patients in a series reported by Palder.24

This may be due to technical problems at the
anastmosis or stenotic lesions of the more

proximal vein.25 The latter are caused by prior
episodes of phlebitis and usually are not
recognized preoperatively. The most common
lesions occur in regions of previous thrombosis
and recanalization; these are webs, strands, or
areas of nondistensible vein with a thickened
intimal surface.26 Beyond the first month, the
long-term patency rate for radiocephalic fistulas
is excellent.25 In our study, the immediate
results were satisfactory with a patency rate
of 95% in group 1 and 92.8% in group 2. The
explanation of excellent one month patency
rate in both groups may be due to hidden
posteromedial position of the basilic vein in
the forearm or deep site in the arm away from
injection and phlebitis and also due to
preoperative use of Duplex examination.

In our study, the primary one year patency
rate was higher (75% ± 6.43) in RBAVF than
in BBAVF (70.14% ± 8.94) with no significant
difference between both groups (P 0.663).
Gormus et al.28 compared 10 cases RBAVF
versus 10 cases BBAVF and found the patency
rate at the end of 10 months were 80% versus
90% respectively. In another study the primary
1 year patency rate was 84% for vein
transposition in the forearm.22 The one year
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patency rate of our study in BBAVF lies within
the upper values of recorded literatures in the
last 10 years.29-35

As regards to complication rates in both
groups, it was significant higher in BBAVF
(67.14%) than RBAVF (25% , P = 0.0007).
There was insignificant high rate of AVF
thrombosis in BBAVF than RBAVF (15% Vs
21.4%, P = 0.526). Our work supported that
transposed arteriovenous fistulas have
significantly higher primary patency rate and
are less likely to develop a significant infection
than arteriovenous graft as previously reported
by many authors.30,31

The incidence of venous aneurysm is
significantly higher in BBAVF than in RBAVF
(10% to 0%). Regarding the etiology of venous
aneurysm in group 2, it could be attributed to
the structural thin wall of basilic vein in the
arm than in the forearm, high brachial artery
flow than in radial artery and short segment
of the vein used for needling in group 2 than
in group 1 that make the vein week at the sites
of punctures. Venous hypertension and arm
oedema are more common in BBAVF (12.8%)
and no cases recorded in RBAVF. This may
be due to extensive ligation of the tributaries
of the basilic vein and previous venous catheter
application in the same limb.

Thrombosis is the most common reason for
early arteriovenous fistula loss.26 In the present
study, multivariate analysis revealed that
diabetes and hypotension increased the risk of
fistula failure. It is well established that
hemodynamic changes must occur to sustain,
and increase flow through an arteriovenous
fistula. Both antegrade and retrograde flow
increase toward the low-resistance
arteriovenous fistula which results in arterial
dilatation. In diabetic patients they commonly
display medial calcification, this may prevent
such dilatation and increased fistula blood
flow.36

On the basis of the results of the present
study, it could be concluded that RBAVF could
be considered as an important option for
vascular access and provide one year patency
rate equivalent to that of BBAVF with
significant lower complication rate. Therefore,
RBAVF should be recommended in patients
with CRF if the basilic vein is the only available
suitable one.
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