m Anadolu Klin / Anatol Clin Orijinal Makale/Original Article

The Radiobasilic Transposition on the
Upper Arm

Ust Kolda Radyobazilik Transpozisyon

Okay Giiven Karaca', Mehmet Ali
Abstract Sungur?, Aysegiil Kog'
Aim: The ideal vascular access for hemodialysis is through autologous arteriovenous fistulas
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that are from the distal to the proximal in the upper extremity. Using the brachial artery as the eparmen of wardiovascuiar
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inflow artery increases the risk of developing complications, especially steal syndrome. In this University, Duzce, Turkey
study we aimed to explain the results of the arteriovenous fistulas that we performed with the 2 Department of Biostatistics and
technique of radiobasilic vein transposition that originated from the radial artery in the upper Medical Informatics, Medical Faculty

of Duzce University, Duzce, Turkey
arm.

Materials and Methods: Forty patients who had undergone radio-basilic transposition arterio-
venous fistula operation between January 2009 and December 2012 were included in this ret-
rospectively study. The recorded postoperative complications included steal syndrome, venous
hypertension, and aneurysm.

Results: In the follow-up period three patients developed aneurism. Steal syndrome and ve-
nous hypertension were observed in none of the patients. The mean follow-up duration was
28.99+1.57 months. The one-year and two-year primary (and secondary) patency rates were
76.6% and 49.5% (and 81.4% and 55.6%), respectively.

Discussion and Conclusion: Steal syndrome is more frequently observed in arteriovenous fis-
tulas that originate from brachial artery than from radial artery. Many researchers used the
proximal radial artery as the inflow artery in order to avoid complications. We conclude that
basilic vein transposition is safer against steal syndrome especially when performed as radio-
basilic transposition arteriovenous fistula, and that the patency rates are coherent with the lit-
erature. However, we believe that comparative studies are needed.
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Oz

Amag: Hemodiyaliz igin ideal giris yolu Ust ekstremitede distalden proksimale dogru olan otolog
arteryovendz fistdllerdir. Brakiyal arteri giris arteri olarak kullanmak, ézellikle steal sendromu
olmak Gzere komplikasyon riskini attirir. Bu galismada Ust ekstremitede radyal arterden orijin
alan radyobazilik ven transpozisyonu teknigi ile yaptigimiz arteryovenoz fistillerin sonuglarini
aciklamayr amagladik.

Gereg ve Yontemler. Bu retrospektif calisma, Ocak 2009 — Aralik 2012 déneminde radyobazilik
transpozisyon arteryovenoz fistiil yaptigimiz kirk hastayi kapsamaktadir. Steal sendromu, venoz
hipertansiyon ve anevrizma gibi postoperatif komplikasyonlar kaydedildi.

Bulgular: Takip siresince ¢ hastada anevrizma gelisti. Hastalarin higbirinde steal sendromu
ve venoz hipertansiyon goriilmedi. Ortalama takip sliresi 28,99+1,57 ay idi. Bir yillik ve iki yillik
primer acik kalma oranlari sirasi ile %76,6 ve %49,5 idi. Bir yillik ve iki yillik sekonder agik kalma

oranlari ise sirasl ile %81,4 ve %55,6 idi. Gelig Tarihi /Received :14.10.2016
Tartisma ve Sonug: Steal sendromu brakiyal arterden orijin alan arteryovendz fistiillerde radyal Kabul Tarihi /Accepted: 27.11.2016
arterden orijin alan arteryovenoz fistiillere gore daha fazla gorlir. Pek gok arastirmaci komp- DOI: 10.21673/anadoluklin.284863
likasyonlardan kaginmak igin giris arteri olarak proksimal radyal arteri kullaniimistir. Sonugta Sorumlu Yazar/Corresponding Author
ozellikle RBAVF seklinde yapilan bazilik ven transpozisyonunun steal sendromu agisindan daha Okay Guven Karaca, MD
guvenli oldugunu ve patensi oranlarinin da literatir ile uyumlu oldugunu distndyoruz. Bununla Duzce Universitesi, Tip FakUltesi,
birlikte karsil Il cal | KiiGine!i Kalp Damar Cerrahisi ABD, Konuralp
irlikte ar§| aﬁurma | Galismalarin gere tigine inaniyoruz. . Yerleskesi, 81620, Duzce, Turkey
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INTRODUCTION

Chronic renal failure is a serious health problem
with its morbidity, mortality and increased costs. For
patients who undergo hemodialysis therapy, having
the most appropriate vascular access is very important.
Among hemodialysis strategies such as autologous
AVFs (arteriovenous fistulas), prosthetic graft AVFs
or central venous catheters, the autologous AVFs are
suggested firstly by guidelines (1-3). The ideal vascu-
lar access is the autologous AVF (arteriovenous fistula)
that is placed from distal to proximal on the upper arm
(1-3). Progressing to the proximal side, AVF proce-
dures originate from brachial artery as the inflow ar-
tery, but this situation has increased risks for compli-
cations than the vascular accesses that originate from
the radial artery (4-6). When the basilic vein transpo-
sition technique was first described, it originated from
brachial artery (7,8). However, it was subsequently
performed by different techniques by many authors
(9-13). Especially with the aim of avoiding the compli-
cations such as steal syndrome, proximal radial artery
was used by many surgeons (14,15). In this study, we
aimed to report the results of the AVFs that were per-
formed with radiobasilic transposition arteriovenous
fistula (RBAVF) technique that originated from the
proximal radial artery.

|
MATERIALS AND METHODS

Patients

The approval of Diizce University Local Ethics

Committee was obtained. In this retrospectively con-
ducted study, all patients had undergone an access
procedure in the upper arm previously. All patients
had one or more failed operations of the forearm such
as snuffbox, Cimino-Brescia or antecubital radioce-
phalic AVF or no suitable forearm veins were found at
their Doppler ultrasonographic examinations (USG).
We used our institutional operative record/database to
identify 40 patients who had undergone radiobasilic
transposition AVF between January 2009 and Decem-
ber 2012. Data were obtained from inpatient charts,
outpatient records, operating room notes, dialysis re-
cords and phone calls, retrospectively. Postoperative
complications of the patients such as steal syndrome,
venous hypertension and aneurysm were recorded.

Vascular Doppler USG was performed in all patients
for the purpose of mapping prior to the operation. The
results of the Doppler USG revealed that the diameter
of the basilic vein > 2.5 mm, the diameter of brachial
artery > 3 mm and the diameter of radial artery > 2
mm. It was noted that there was no significant stenosis
on the traces of either artery or vein. Four to six weeks
following the operation, Doppler USG was performed
on the AVF in order to check its maturation.

Operations

All RBAVFs were performed as one-stage proce-
dures under combined anesthesia (Bupivacaine and
Lidocaine). Two separate incisions were used to iden-
tify the basilic vein. Firstly, a long longitudinal incision
was performed superiorly on the medial epicondyle
to extend to the axilla. Basilic vein was mobilized for
more than 10 cm on the upper arm, starting from the
axilla (Figure 1a). Care was taken to avoid damage to
the medial antebrachial cutaneous nerve of the upper
arm (Figure 1b). The second separate small longitu-
dinal incision was started just below the medial epi-
condyle of the humerus and was extended laterally
and inferiorly (Figure 1c). The basilic vein was 5-7 cm.
further mobilized on the forearm (Figure 1c). Median
cubital vein was ligated (Figure 1d). The basilic vein
was dissected completely free and the branches were
ligated using a simple tie or a suture ligature based on
the size of the branches (Figure 2). Thus a long basilic
vein was obtained (Figure 2). Third short transverse
incision was performed on antecubital fossa. The bra-
chial artery, radial artery and ulnar artery were ex-
posed and controlled with vessel loops. Attention was
paid to avoid injury to the median nerve which lied
adjacent to the artery. A mini incision was made for
subcutaneous tunnel on the upper arm. Then, the sub-
cutaneous tunnel was prepared on the upper arm. The
basilic vein was gently dilated with heparinized saline,
marked to help maintain the proper orientation, and
wrapped with a heparin-soaked sponge. The basilic
vein was carefully tunneled by using a curved vascu-
lar clamp. The vein should be tunneled directly below
the skin through the underlying fascia between both
the antecubital and axillary ends of the incision. The
patients were systematically heparinized (5000 units
of unfractionated heparin, intravenously) and the bra-
chial bifurcation (brachial, radial, ulnar artery) was
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Table 1. Demographic and clinical characteristics of patients
RBAVFs (n=40)
54.20+14.64 (28-90)
20 (50.0%)

35 (87.5%)

Age

Female

Non-dominant arm

Comorbidity 26 (65.0%)
DM 19 (47.5%)
HT 18 (45.0%)
Cholesterol 3 (7.5%)

Diameter of vein (mm) 4.17+0.53 (3.1-5.1)
RBAVEF: Radiobasilic arteriovenous fistula, DM: Diabetes mellitus,

HT: Hypertension

Table 2. Postoperative variables

RBAVF (n=40)
40 (100.0%)

Successful hemodialysis

Number of previous AVFs 2.425 (2-4)
Patency of AVF 22 (55.0%)
Any complication 3 (7.5%)
Steal 0 (0.0%)
VHT 0 (0.0%)
Aneurysm 3 (7.5%)
Exitus 5 (12.5%)
Doppler USG (ml/min) 849.50+300.87 (430-1800)

RBAVF: Radiobasilic arteriovenous fistula, AVFE: Arteriovenous fis-
tula, VHT: Venous hypertension

mobilized for several centimeters. Vascular clamps
were placed. Arteriotomy was made in such a way that
approximately 1/3 of the incision was on the brachial
artery and 2/3 of the incision was on the radial artery.
The basilic vein was anastomosed end-to-side to the
brachial bifurcation using 7/0 polypropylene (Figure
3). Following this procedure, the thrill was palpated. A
closed- suction drain was placed in the dissected bed
of the basilic vein and brought out through a separate
stab incision. The subcutaneous tissues and skin were
closed with an absorbable suture.

Follow-Up

Postoperatively, in order to check whether the ar-
teriovenous fistula functioned sufficiently, the thrill
was palpated in all patients. On the 14" day follow-
ing the operation, patients were called for control and
removal of the sutures. Then, the patients were called
again, after 4-6 weeks, in order to check the matura-
tion of the fistula. The flow of the arteriovenous fistula
was checked with the Doppler USG. Maturation was
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defined as the time the blood flow of the fistula was
over 600 ml/min. and the primary fistula was suitable
to allow successful cannulation.

Mechanical thrombectomy was performed for the
occluded arteriovenous fistulas. Low molecular weight
heparin and warfarin was administered to the patients
while patency was provided with mechanical throm-
bectomy. The patients in whom patency was not pro-
vided were excluded from the follow-up.

Endpoints included primary patency and second-
ary patency. The different patency rates were defined
as described by Sidawy et al. (16). Primary patency was
defined as the interval from the time of fully function-
al access placement until any intervention designed to
maintain or reestablish patency, access thrombosis, or
the time of measurement of patency. Secondary pa-
tency was defined as the interval from the time of fully
functional access placement until access abandon-
ment, thrombosis or the time of patency measurement
including intervening manipulations designed to rees-
tablish functionality in thrombosed access.

The patients in whom the thrill of the arteriove-
nous fistula was lost, the patients who could not enter
the hemodialysis with their arteriovenous fistula, the
patients who died and the kidney transplant patients
were excluded from follow-up.

Statistical Analysis

Patients’ demographic factors were compared by
using Fisher’s Exact and x* test for categorical variables
and ¢ test for continuous variables. Fistula patency,
fistula survival and patient survival were analyzed by
using life tables and Kaplan-Meier survival analysis.
Statistical analysis was performed with PASW v.18
software package. A p value of <0.05 was considered
statistically significant. Data were presented as mean +
standard error of mean.

I
RESULTS
During the study period, 40 radiobasilic vein

transposition AVFs were created. It is noteworthy
that all patients underwent tertiary access procedures
and tolerated them well. There was no intraopera-
tive mortality. All patients could receive hemodialysis
therapy with the AVFs that was placed. The mean age
of RBAVF group was 54.20+14.64 (28-90) years. De-



Karaca et al.

The Radiobasilic Transposition on the Upper Arm g

s

w

n [‘_\
=
—
> Al
A

Figure 1. a) The basilic vein b) The medial antebrachial cutaneous nerve c) The basilic vein on the forearm d) The median cubital vein

mographic and clinical characteristics were presented
in Table 1.

During the follow-up period, three of the patients
(7.5%) had aneurysm. Steal syndrome and venous
hypertension were observed in none of the patients
(Table 2).

Mean follow-up period was 28.99+1.57 months.
Primary patencies at one and two years of follow-up
were 76.6% and 49.5%, respectively (Figure 4). Sec-
ondary patencies were 81.4% and 55.6%, respectively
(Figure 5). Also, the effects of gender, operation in
non-dominant arm, hypertension, cholesterol and

diabetes mellitus on the patency were not significant.

I
DISCUSSION
For hemodialysis related to End-Stage Renal Dis-

ease (ESRD), first arteriovenous (AV) access was cre-

Figure 2. A long basilic vein

ated by Quinton and colleagues inserting Silastic tubes
with Teflon tips into radial artery and cephalic vein in
1960 (17). The first access was called as Shibner shunt
and it had some disadvantages such as being uncom-
fortable and having high infection and bleeding risks.
Brescia, Cimino and Appel in 1966 reported the use of
a surgically created subcutaneous arteriovenous fistula
at the wrist (18). With this new autogenous fistula, the
risks of bleeding and infection were avoided. However,
in the following years, with recipes of autogenous and
non-autogenous AVFs, such new and more complex
complications like arterial steal syndrome, ischemic
monomelic neuropathy, venous hypertension, aneu-
rysm, thrombosis began to be reported. In the litera-
ture, the incidence of aneurysm formation in autog-
enous arteriovenous fistula (AVF) has been reported
to be as high as 30%, the majority of which occurring
in the upper arm (19). In our study, aneurysm forma-
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Figure 4. Primary patency rates of patients with radiobasilic
(RBAVF) fistulas
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Figure 5. Secondary patency rates of patients with radiobasilic
(RBAVF) fistulas

tion was observed with an incidence of 7.5%, which
was consistent with the literature. Two patients who
have aneurysm formation was puncture side pseudoa-
neurysm. One patient who has aneurysm formation
was diffuse enlargement of AVE. Additionally, venous
hypertension was not present in any of our patients.
In patients who undergo hemodialysis for a long
time because of chronic renal failure, secondary and
tertiary AVF are needed. More than one guideline
propose the autologous AVFs (1-3). Vascular Ac-
cess Workgroup suggests wrist (radiocephalic), elbow
(brachiocephalic) and transposed brachiobasilic au-
tologous AVF respectively (1). Similarly, we had also
preferred wrist (radiocephalic), elbow (as much as
possible radiocephalic) and transposed basilic (proxi-
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mal radial basilic) AVFs, respectively. Basilic vein
transposition technique is more complicated than the
other autologous AVF techniques, but especially in
recent years, it is preferred by more surgeons having
increased surgical experience.

Basilic vein remains superficially in the forearm.
After passing antecubital fossa, while it progresses
proximally, it proceeds deeper in parallel with the
brachial artery. But anatomical variations can exist re-
garding the brachial and basilic veins. As a result of
these variations, some cases who had complications
and who had failed were reported among patients in
whom basilic vein transposition had been made (20).
Javier et al. classified the anatomy of basilic and bra-
chial veins in the upper arm and divided into three
groups. In Type 1 anatomy (66%), the basilic vein joins
the brachial venous system to form the axillary vein.
In Type 2 and 3 anatomies, the basilic vein joins the
brachial venous system in the middle or lower third
of the upper arm. In Type 2 (17%), the brachial veins
are still paired at the level of the brachial-basilic junc-
tion. In Type 3 anatomy (17%), there is only a single
unpaired brachial vein above the level of convergence
with the basilic vein (21). In this publication, Javier
et al. proposed and stated that identifying the type 3
anatomy by preoperative vascular mapping can reduce
the complications (21). In our study, the continuity of
the basilic vein under the elbow was observed in the
patients in Type 1 and 2 groups whose basilic veins
were conveniently located by preoperative mapping.
In all appropriate patients, basilic vein was mobilized
from axillary region to proximal 1/3 of the forearm,
as we have already described (Figure 2 and 3). Then
it was anastomosed to the proximal part of the radial
artery.

Since its first description in 1970, the basilic vein
transposition AVF has been performed with several
different techniques such as one-stage procedure, two-
stage procedure (elevation and transposition), keyhole
technique and video-assisted transposition (9-13).
However, in all these techniques, basilic vein was is-
sued down to the elbow and generally was anasto-
mosed to the brachial artery.

With creating autologous or prosthetic arteriove-
nous fistula by doing an anastomosis between an ar-
tery and a vein, a high flow, low-resistance circuit is
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created. Blood flow is preferred to be directed through
the venous part of the arteriovenous fistula, due to
the pressure differential (22). In fact, to create an ar-
teriovenous fistula results in a decrease in the ipsilat-
eral digital pressures in approximately 80% of patients
(23). This ‘physiological steal’ is generally well toler-
ated, but due to ischemic symptoms, it begins to be
clinically symptomatic when compensatory mecha-
nisms are insufficient. Symptoms are sensory loss and
paresthesia, weakened or absent hand pulses, muscle
weakness, rest pain during dialysis, muscle atrophy,
ulceration or gangrene of digits. Steal symptoms are
classified as; grade 0, grade 1 (mild), grade 2 (moder-
ate), grade 3 (severe). Grade 2 and 3 might be oper-
ated. Risk factors of steal syndrome are female gender,
age, peripheral arteriosclerosis, diabetes, multiple
operations on the same limb, use of brachial artery
or high flow AVFs (4-6). As we have already point-
ed out, risk of steal syndrome is higher in the AVFs
that originate from brachial artery when compared to
AVFs that originate from radial artery. With the aim of
avoiding the complications, proximal radial artery was
used as the inflow artery by various authors (14,15).
The major disadvantage of radiocephalic AVFs is the
lower blood flow rate (1). With this aim, we extended a
part of the anastomosis (proximal 1/3) to the brachial
artery in the RBAVFs. With this process, we aimed to
have sufficient patency and to avoid the complications
by using radial artery. Steal syndrome was observed in
none of the patients. In the literature, the patency rates
of basilic vein transposition have been reported to be
within a wide range. There have been authors report-
ing the one-year primary patency rates between 23%
and 90% and secondary patency rates between 47%
and 96% (24). Also we observed that, in terms of pa-
tency and the flow rate of the fistula, there was no sig-
nificant difference in the literature.

In conclusion, the patients who receive hemo-
dialysis therapy due to end stage renal failure need a
lot of additional initiatives. We think that basilic vein
transposition technique, when especially performed
as RBAVE is more reliable and the patency rates are
consistent with the literature. However, we believe that
comparative studies are needed.
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