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emodialysis-dependent chronic renal failure patients (CRF) require
a venous-arterial access path with an adequate flow (at least 300
ml/minute). The access path is the double lumen dialysis catheter

or arteriovenous fistula (AVF), and because of the ease of access to dialysis
and suitability for constant use in hemodialysis-dependent CRF patients,
autogeneous AVF is the most preferred one.1 For the first time in the his-
tory of medicine, Brescia and colleagues have described the application AVF
for hemodialysis.2 For an effectively working AVF (to be able to perform

Solution Seeking for Arteriovenous Fistula
Formation in End-Stage Renal Failure Patients:
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AABBSSTTRRAACCTT  Some problems have been encountered during creation of arteriovenous fistulae in he-
modialysis-dependent end stage renal failure patients. Patient-related factors such as insufficient
blood flow due to atherosclerosis of the arterial bed, insufficiency of venous vessel diameters and
phlebitic or thrombotic veins play an important role in these problems. The quality of the surgical
anastomosis is a must. In chronic renal failure patients, when the radial artery is atherosclerotic, it
becomes more difficult to create an arteriovenous fistula in the forearm. First, the radial artery
blood flow must be resolved. To resolve the blood flow of the radial artery, we performed  brachio-
radial bypass with an autogenous saphenous vein graft in 4 patients, and then created a simultane-
ous graft-saphenous arteriovenous fistula. In the postoperative follow-up, the fistulae were seen to
be patent, and thrill was positive. Patients continued to undergo hemodialysis. We suggest that this
technique can be performed in patients with advanced radial artery atherosclerosis. 
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ÖÖZZEETT  Hemodiyalize bağımlı son evre böbrek yetmezliği olan hastalarda arteriovenöz fistül olu-
şturulmasında bazı problemlerle karşılaşılmaktadır. Arteriyel yatağın aterosklerotik olmasına bağlı
kan akımının yetersiz olması, venöz damar çaplarının yetersizliği ve venlerin flebitik veya trom-
botik olması gibi hastaya ait faktörler önemli rol oynar. Cerrahi anastomozun kalitesi de olmazsa
olmaz koşuldur. Kronik böbrek yetmezlikli hastalarda radial arter aterosklerotik olduğunda ön-
kolda arteriovenöz fistül oluşturmak güçleşir. Öncelikle radial arter kan akımının düzeltilmesi ge-
rekir. Biz 4 hastada otojen safen ven grefti ile “brakio-radial bypass” yaparak, radial arter kan akımını
düzelttikten sonra eş zamanlı grefto-sefalik arteriovenöz fistül oluşturduk. Postoperatif izlemlerde
fistüller patent, trill pozitif idi. Hastalar hemodiyalize devam etmektedir. İleri derecede radial arter
aterosklerozu olan hastalarda bu tekniğin uygulanabileceğini düşünüyoruz.
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dialysis at least with a 300 ml/min flow for 4 hours)
sufficient arterial flow and a good quality vein are
needed.3,4

PREOPERATIVE EXAMINATION

On the physical examination of 4 patients who had
presented to our clinic for formation of  AVF for
hemodialysis, the radial artery pulses were not pal-
pated bilaterally. On the upper extremity arterial
color Doppler ultrasonography (CDUS) evaluation,
the radial artery blood flow was determined to be
less than 300 ml/minute. The patients had previ-
ously undergone repeated AVF attempts. 

The patients were operated following physical
examination and upper extremity CDUS evalua-
tion. During the CDUS evaluation, deep venous
system, axillary and subclavian vein patencies were
also evaluated. In the clinical examination, we
evaluated whether a saphenous vein graft (SVG)
could be suitable or not.

OPERATIVE TECHNIQUE

In our clinic, we prefer the non-dominant arm of
the patient for AVFs. We give antibiotic prophy-
laxis with 1st generation cephalosporins (Iespor 1
gr. IV), 1 hour preoperatively. The patients had
general anesthesia. As the SVG was prepared, the
brachial and the radial arteries were freed and sus-
pended. Two minutes before placement of the plas-
tic bulldog clamps, 50-100 U/kg heparin was
administered intravenously. Using SVG and 7/0
prolene, a brachio-radial bypass was performed by
the ‘End-to-side’ anastomosis technique (Figure 1).
Radial artery blood flow was observed to be re-
solved. Then, the Cephalic vein was freed and anas-
tomosed to the bypass graft with 7/0 prolene by the
‘end-to-side’ anastomosis technique, and the graft-
cephalic arteriovenous fistula was formed.

FINDINGS

We did not encounter any problems in 2- year- fol-
low up of patients in whom the radio-cephalic AVF
had been created after the brachio-radial bypass.
Three patients were males and 1 patient was female.
The mean age was 60 years; the average duration of

hemodialysis was 12 years. On control CDUS, we
determined the fistula blood flow to be a mean of
420 ml/min. Previously formed mean AVF number
of the patients was 4. The rates of co-morbid disor-
ders were respectively, hypertension (HT) in 75%
(3/4), diabetes mellitus (DM) in 100% (4/4), periph-
eral arterial disease in 50% (2/4) and dyslipidemia in
75% (3/4), as presented in Table 1. Postoperative
early mortality (30 days) was not observed.

DISCUSSION

Chronic renal failure patients (CRF) require a ve-
nous-arterial access path with adequate flow (at least
300 ml/minute) for hemodialysis. The most com-
monly preferred vessel access path in these patients is

FIGURE 1: Schematic view of the operative technique.

N %

Hypertension 3 75 

Diabetes mellitus 4 100

Dyslipidemia 3 75 

Peripheral arterial disease 2 50

TABLE 1: Co-morbid disorders of the patients. 

Brachial artery

Basilic vein

Ulnar artery Radical artery

Saphenous graft

Cephalic vein
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autogenous AVF.5-7 Hemodialysis-dependent end-
stage renal failure patients require hemodialysis from
an effectively working AVF until they get the chance
of renal transplantation. Persistence of the patency of
this AVF for a long period, to have an ideal blood flow
and to provide optimum benefit to the patient with
the fewest complications (ischemic steal syndrome,
high-output heart failure, etc.) should be provided.8,9

The most commonly used anatomical locations of
AVF for CRF patients are the radio-cephalic and bra-
chio-cephalic AVFs in the upper extremities. In these
patients, in general, there is inadequate vessel quality
due to predisposing factors such as advanced age, DM,
HT, dyslipidemia, metabolic syndrome and smoking.
On physical examination, the radial artery pulse may
not be palpated due to radial artery atherosclerosis.
Compared to the synthetic grafts, AVFs that are
formed by autogenous SVG have been reported to re-
main patent in 60-80% of cases.10

In CRF patients, when the radial artery is ather-
osclerotic, it becomes more difficult to create an arte-
riovenous fistula in the forearm. First, the radial artery
blood flow must be resolved. In 4 patients, we deter-
mined that the radial artery blood flow was less than
300 mL/minute on the upper extremity on CDUS.  

We performed brachio-radial artery bypass with
autogenous SVG, and resolved the blood flow of the
radial artery, then created a simultaneous graft-
saphenous arteriovenous fistula. In 2-year follow ups,
the fistulae were seen to be patent, and thrill was pos-
itive. The patients are still undergoing hemodialysis.

We think that the method that we used has
advantages when the patients who are continu-
ously undergoing hemodialysis due to chronic
renal failure have thrombosis in the distal cephalic
vein in the forearm, or when the post-phlebitis or
radial artery is atherosclerotic.

Radio-cephalic arterio-venous fistula compli-
cations due to brachial artery punctures are less
common compared to when the cephalic vein is in
the lateral side of the arm where the basilica vein
is used in the A-V fistula. 

In situations where the distal cephalic vein is
not used (trombophlebitis, etc.) and an AV fistula is
created between the brachio-radial artery bypass
graft and the cephalic vein (grafto-cephalic arteri-
ovenous fistula), the elbow joint will be proximal to
the fistula and dorsal flexion of the elbow will not
affect the fistula (Figure 1).

We suggest that ischemic steal syndrome 
in the forearm will occur less frequently by cre-
ating a grafto-cephalic arteriovenous fistula by
brachio-radial artery bypass graft and the
cephalic vein technique, because the brachio-ra-
dial artery bypass increases the radial artery
blood flow, and the formed fistula is distal to the
brachial artery.
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xtracranial internal carotid artery aneurysms are rare and frequently
unilateral vascular pathologies that commonly might cause neuro-
logic manifestations.1

A 63-year-old woman was admitted to our clinic with the complaint of
dizziness. Doppler ultrasound and computerized tomography angiogra-
phy scan demonstrated bilateral fusiform internal carotid artery
aneurysms (Figure 1). Left internal carotid artery’s diameter was 21 mm
and right internal carotid artery’s diameter was 11 mm. The patient re-
fused endovascular stent grafting, therefore medical treatment was given
including antiaggregants and antihypertensives.

Carotid artery aneurysms occur usually unilaterally at the bifurcation
of common carotid artery,2 but in our case, aneurysms were bilateral.
Thromboembolic and neurological complications due to nerve compres-
sion are common. Another catastrophic adverse event may be rupture
with massive hemorrhage, but only
dizziness was found in our case.3 An-
tiplatelet and anticoagulant medi-
cations are considered as the pri-
mary approach for asymptomatic
aneurismal lesions, and aneurysm
surgery still remains the most suit-
able option to prevent the most
probable, severe and life-threaten-
ing complications, in particular em-
bolisms and rupture.4
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FIGURE 1: Bilateral fusiform aneurysms of ex-
tracranial internal carotid artery. Left internal
carotid artery’s diameter is 21 mm, right internal
carotid artery’s diameter is 11 mm.
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