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 Background: Vascular access may be “the life line” for patients suffering from chronic kidney disease on hemodialysis. The 
autogenous arteriovenous fistula provides the best access for hemodialysis because of low complication rate, long-term use, 
repeatability and lower cost, compared to arteriovenous graft and central venous catheter.  The primary objective of this 
study was to investigate the factors affecting the outcome of arteriovenous fistula in our institute.
Methodology: This prospective case series study was conducted at Department of Urology, Pariyaram medical college, 
Kannur, Kerala from period 2011 january to 2013 december.  . Patients were chosen for arteriovenous fistula at wrist and 
patients undergoing other types of vascular access or secondary fistula formation were excluded.
Results: Two hundred and two patients underwent arteriovenous fistula formation. The mean ± SD age was 64 ± 12 years 
and there were 114 (56%) males and 88 (44%) females. 12.6% fistulae failed within first month without dialysis. The 
primary patency rate was 70% at three months and 59% at six months.
Failing arteriovenous fistula was managed by new arteriovenous fistula in our series. 26% patients had redo arteriovenous 
fistula. This study demonstrated a poor outcome for fistulas in diabetic patients. Fifteen out of 23 (65.2%) who failed 
primarily were diabetics and out of these diabetics 13 (86.7%) failed in first three months. Infection and burst fistulae were 
found in nine (4.9%), pseudo aneurysm in 3.2%, fever 4.9%, peri-operative failure 0.55% and burst fistulae 3.2%.
Conclusions: One-third of radiocephalic fistulas fail within two years. The outcome is worse for women and diabetic 
patients. This information may be useful in assessing and counseling patients with end-stage renal failure. Arteriovenous 
fistula is the better and ideal choice for haemodialysis. A radiocephalic fistula in forearm seems to have better results as 
comparison to cubital fossa arteriovenous fistula. End to side anastomosis results are better than side to side anastomosis.
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INTRODUCTION
Arteriovenous fistula is the treatment of choice for hemodial-
ysis in chronic renal failure patients. Back in early 20th cen-
tury the arteriovenous shunting was started for hemodialysis.
[1]  In 1950’s, Quinton -Scribner silastic Teflon shunts were 
standard procedure.  Shunt infection and thrombosis were the 
main complications of arteriovenous shunts. Spontaneous dis-
location was also a major issue.[1]  To overcome this problem 
Brescia, Cimino, and Hurlwith made surgically created fistu-
lae between cephalic vein and radial artery at the wrist, first 
described in the 1966.[2]  Prevalence of arteriovenous fistu-
lae increased from 33% in 2003 to 41% in 2005 while the 
incidence increased from 26.3% in 1999 to 36.3% in 2003.
[3] Chronic renal failure patients had enormous benefits from 
these fistulae, as these have better safety profile and long-
term patency.[4,5] Chronic renal failure patient may have un-
suitable veins for native arteriovenous fistula.[6]   Severe arte-
riosclerosis, edema of the arm, vascular calcification, multiple 
vein puncture are usual problem.[7]   To overcome these diffi-
culties other fistula sites in different parts of body have been 
recommended such as, antecubital area of non-dominant arm 
where Radial or Brachial artery could be anastomosed with 
Cephalic or Basalic vein.[5,8,9]  However selection of brachi-
al artery could pose risk of significant cardiovascular compli-
cation and due to high brachial artery bifurcation (HiBAB).  
Moreover this site provides limited space for venipuncture for 
hemodialysis purpose.[10,11]

METHODOLOGY
This prospectively designed case series study was conducted 
at Department of Urology, Pariyarm medical college hospital, 
Kannur, Kerala from period 2012 january to 2014 december. 
Patients were chosen for arteriovenous fistula at wrist after 

the evaluation of normal radial pulse and distensible veins 
at the wrist of nondominant arm. Patients undergoing other 
types of vascular access or secondary fistula formation were 
excluded. Pre-operative evaluation included detailed evalua-
tion of vessels clinically, quality of artery and vein, arterial as-
sessment by Ellens test. Status of the arm whether dominant 
or non-dominant (some patients could be having left dom-
inant arm), functional or paralyzed arm, previous vein punc-
ture or edema or trauma were assessed. Ipsilateral presence 
of subclavian double lumen catheter or its scar marks which 
might pose a risk of engorged superficial shoulder vein fur-
ther confirmed the diagnosis. All the fistula formation ware 
performed under local anesthesia. Vertical incision was made 
at forearm for Radial artery and Cephalic vein. Anastomosis 
was created in an end to side or side to side fashion depend-
ing upon mobility of target vein. The distal vein was ligated 
in case of radio-cephalic anastomosis. Heparin was not ad-
ministered routinely during or after fistula formation. Prolene 
6/0 suture was always used. Haemostasis was checked and 
secured. Skin was closed with Nylon 3/0. Noncircular dressing 
was applied and postoperative hand exercises were advised. 
All operations were performed by the researcher and super-
vised by the senior consultant. AVF maturation time proposed 
was one month. Patients were followed for 3 to 6 months. 
Primary failure occurred if the fistula never matured adequate-
ly, dialysis was no longer possible via this access site or inter-
vention was required to maintain fistula function.

RESULTS
Two hundred and  two patients underwent arteriovenous fis-
tula formation. The mean ± SD age. of patients was 63 ± 13 
years and there were 114 (56%) males and 88 (44%) females. 
191 (95%) had left non-dominant arm and 11 (5%) right 
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non-dominant arm. Radiocephalic arteriovenous fistulae were 
129, 10 had Radial artery with Median antebrachial vein, 03 
had Radial artery with venacomitant and 60 were Antecubital 
arteriovenous fistula made by anastomosis between Brachio-
cephalic, Basalic,  Median cubital.

Medical history included diabetes in 96 (48%), hypertension 
in 76 (38%) patients and 20 (10%) had both history of hyper-
tension and diabetes mellitus. Other associated diseases were 
found in 34 (17%). These were chronic glomerulonephri-
tis 9 (4.4%), polycystic disease 04 (1.6%), renal atrophy 02 
(0.55%), Minimal change glomerulonephritis 02 (0.55%), sec-
ondary primary postpartum haemorrhage 02 (1.1%), rapidly 
progressive glomerulonephritis 4 (1.1%), obstructive nephrop-
athy 12 (3.8%) and chronic interstitial nephritis 04 (1.6%). 
Twenty four (12.6%) fistulae failed within the first month 
without dialysis. The primary patency rate was 141 (70%) at 
3 months and 119 (59%) at 6 months. Failing arteriovenous 
fistulae were managed by new arteriovenous fistula in our se-
ries, 52 (26%) patients had redo arteriovenous fistula made. 

The study also demonstrated a poor outcome for fistulas in di-
abetic patients; as 16 out of 24 (65.2%) who failed primarily 
were diabetics and out of these 13 (86.7%) failed in first 3 
months.  Analysis of complications, infection and burst fistu-
lae was found in 9 (4.91%), pseudo aneurysm in 06 (3.27%), 
fever 09 (4.91%), peri-operative failure 01 (0.55%) and burst 
fistulae 06 (3.27%) 

DISCUSSION
Kolff et al. [12] performed the first clinical hemodialysis in 
1943, the sacrifice of peripheral vessels was almost unavoid-
able in hemodialysis patients. Quinton et al. [13] introduced 
the first external AVF construction using rigid Teflon tubing in 
1960. However, this hemodialysis technique could not be ap-
plied long-term because of complications including thrombus, 
infection, and bleeding. Subsequently, Brescia et al. [14] first 
described internal AVF construction in 1966 and enabled re-
peatable long-term hemodialysis with a low risk of infection. 
Brescia et al. [14] introduced internal AVF between the radi-
al artery and the cephalic vein, also called the Brescia-Cimino 
procedure, which has been recognized as the most common 
surgical technique for internal AVF construction. Cascardo et 
al. [15] described the side-to-side brachiocephalic fistula in 
1970 and Gracz et al. [16] introduced perforating vein AVF in 
1977. Mehigan and McAlexander [17] suggested procedures 
for the creation of AVF at the snuffbox for proximal vascular 
preservation in 1982. The ideal AVF provides adequate blood 
flow without any complications in the long term. However, 
repeated vessel punctures during prolonged hemodialysis lead 
to the development of vessel injuries, which in turn lead to 
thrombosis or obstruction. Therefore, additional AVF construc-
tion is essential. The duration of use of the AVF is profoundly 
correlated to the lifespan of patients with CRF. Taking reoper-
ation into account, the distal part needs to be considered the 
primary surgical site. The surgical procedure of radiocephalic 
AVF (side-to-side anastomosis with distal vein ligation and di-
vision) is performed in the distal part with easier procedures 
than other surgical techniques and has fewer complications 
with similar effects as those of vein end-to-side arterial anas-
tomosis. Early failure is the condition of being unable to per-
form hemodialysis because of an obstructed anastomotic site 
and insufficient blood flow within one month after the AVF. 
The possible causes of early failure include the use of inappro-
priate vessels, and lack of dilatation due to perivascular fibro-
sis, intraoperative vessel intimal injury, low blood pressure, or 
thick subcutaneous fat tissue [14]. Approximately 4% of the 
cases exhibited early failure. The risk factors affecting the early 
obstruction of AVF are reported to be age, gender, diabetes 
mellitus, and association of complications including hyperten-
sion and cardiovascular disease [19,20]. Unlike early obstruc-
tion, thrombus formation and vessel stenosis could occur be-
cause of repeatedly punctured vessels. To prevent these, vessel 
injury needs to be minimized by changing the puncture site. A 
large number of studies have identified the risk factors affect-
ing the patency rate of AVF and commonly suggested the size 

and the condition of the vein and insufficient venous blood 
flow as the crucial factors influencing the early success rate 
[17-19]. Therefore, the evaluation of the preoperative vein 
status is thought to be beneficial in anticipating postoperative 
fistula maturation. Preoperative vein status could be examined 
through ultrasonography, venography, physical examination, 
or other methods. However, the most favorable screening 
methods remain unclear. In 2009, Lauvao et al. [20] reported 
that no differences were found in the outcome of matura-
tion between the group that underwent a venogram and the 
group that underwent a physical exam. Since physical exams 
were thought to be sufficient for predicting preoperative vein 
status, ultrasonography, venography, and other tests were not 
performed in our patients.

In this study 202 patients underwent CBRC arteriovenous 
fistula at wrist and were followed up for two years. Results 
showed that first month failure rate in these fistulae were 
12.6% even without dialysis while primary patency rate was 
70% at three months and 59% at six months.

Kakkos SK, et al;[21] documented patency rates of 70% at 
12 months and 58% at 18 months and compared these with 
transposed brachial-basilic fistulas in which patency rates were 
82% at 12 months and 78% at 18 months.

Patency of arteriovenous fistula may be influenced by patient 
factors, techniqueand core of the fistula following operation. 
Kumar A, et al;[22] demonstrated highly variable out comes 
for radio cephalic fistulas compared to brachiocephalic fistu-
lae, the incidence of vascular steal syndrome was extremely 
rare (0%) in radiocephalic as compared to much higher (20%) 
in brachiocephalic fistulae. The patency rate at 24 months var-
ied between 13 and 62 percent for different operators.

Wong V, et al; described that there was poor outcome of fis-
tulas in women, which may be partly explained by their small-
er vessels.[23]

In this study diabetic patients of either sex had a poor out-
come for these fistulae as from 77 (42%) diabetics in the 
study, 65.2% failed primarily and 86.7% failed in first three 
months. Leapmen and Colleagues[24] also demonstrated the 
poor out come for diabetic patients and reported even lower 
patency rates of 42% at 12 months and 18% at 60 months. 
Similarly, Monroy-Cuadros M and colleague [25] found diabe-
tes to be a significant risk factor for failure of fistulas within 
the 1st year.
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