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Background: The surgically created arteriovenous fistula has recently been recommended as the best available an-
gioaccess for hemodialysis. Therefore, in this study, we carried out a clinical analysis on surgical procedures in the 
ligation and division of a distal vein to achieve similar effects as those of vein end-to-arterial side after side-to-side 
anastomosis. Methods: We retrospectively reviewed the clinical data of 113 patients who came for an outpatient 
clinic follow-up to the department of internal medicine of our hospital; these patients were among the 125 patients 
who underwent radiocephalic arteriovenous fistula (side-to-side anastomosis with distal vein ligation and division) in 
our hospital in the period from January 2006 to December 2010. Results: The patency rate showed no statistical 
significance with respect to sex (p=0.775), age (p=0.775), hypertension (p=0.262), diabetes (p=0.929), and car-
dio-neurovascular disease (p=0.717). Patency rates were 96% for the first month, 93% for the first year, and 90% 
for the second year for the radiocephalic arteriovenous fistula (side-to-side anastomosis with distal vein ligation and 
division) performed on the wrist. Conclusion: The patency rates revealed favorable results and few postoperative 
complications as compared to those of previous reports. Therefore, radiocephalic fistula using side-to-side anasto-
mosis with distal cephalic vein ligation is considered a recommendable surgical procedure in the distal part for the 
hemodialysis of CRF patients.
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INTRODUCTION

According to the End-stage Renal Disease Registry 

Committee of the Korean Society of Nephrology, of 58,860 

patients (1,144.4/million) who underwent renal replacement 

therapy in Korea in 2011, 39,509 patients (67%) received he-

modialysis, 7,309 patients (12%) received peritoneal dialysis, 

and 12,042 patients (21%) underwent kidney transplantation. 

Hemodialysis is the most commonly performed renal replace-

ment therapy before kidney transplantation. The surgically 

created arteriovenous fistula (AVF) has recently been recom-

mended as the best available angioaccess for hemodialysis by 

the National Kidney Foundation’s Kidney Disease Outcomes 

Quality Initiative guidelines [1]. The most frequent cause of 

chronic kidney disease (CKD) in North America and Europe 

is diabetic nephropathy, most often secondary to type 2 dia-
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Fig. 1. Radiocephalic fistula using side-to-side anastomosis and 
radiocephalic fistula using side-to-side anastomosis with distal 
cephalic vein ligation. a)Cephalic vein; b)radial artery.

betes mellitus. Patients with newly diagnosed CKD often also 

suffer from hypertension. Different types of techniques have 

been used for the anastomosis of the artery and vein. The 

most commonly reported techniques include the following: 1) 

end of artery to end of vein, 2) end of artery to side of vein, 

3) side of artery to end of vein, and 4) side of artery to side 

of vein [2]. Different studies have reported different in-

cidences of complications among these types of AVF. 

End-to-end anastomosis has the lowest fistula rate, and arte-

rial end-to-venous side fistula has the greatest risk of venous 

hypertension [3]. Side-to-side anastomosis is the most com-

monly used technique and has been described to be the easi-

est to construct technically [3]. However, this procedure has 

the greatest risk of venous hypertension. Vein end-to-arterial 

side anastomosis is a highly recommended procedure because 

it has the highest proximal venous flow and a relatively low 

risk of venous hypertension. In this study, we carried out a 

clinical analysis on surgical procedures in the ligation and di-

vision of a distal vein to achieve similar effects as those of 

venous end-to-arterial side artery after side-to-side anasto-

mosis. A similar study has been reported by Ahsan et al. [2] 

outside of Korea. Our study was conducted because only a 

few studies have been reported in Korea.

METHODS

Of the 125 patients who underwent radiocephalic AVF 

(side-to-side anastomosis with distal vein ligation and divi-

sion) in the department of thoracic and cardiovascular surgery 

in our hospital from January 2006 to December 2010, in this 

study, we included 113 patients who came for an outpatient 

clinic follow-up to the department of internal medicine of our 

hospital. We excluded 10 patients who were unable to come 

for the routine outpatient follow-up and 2 patients who died 

because of medical problems. We carried out a retrospective 

study based on medical records. Surgery was primarily per-

formed on the left wrist of the patients. The procedure was 

performed on the right wrist if the status of the left vein was 

unfavorable or if the patient was left handed. Preoperatively, 

all patients were assessed clinically using standard methods 

including the Allen test and a pressure cuff application. A 

2-cm longitudinal incision was made after injecting the oper-

ation site with 2% lidocaine. The radial artery and the cepha-

lic vein were dissected. Subsequently, arteriotomy and venot-

omy were performed after clamping two vessels in the cepha-

lic vein and the radial artery by using a bulldog vascular 

clamp. Side-to-side vascular anastomosis was conducted using 

a 7-0 prolene suture. The presence of thrill, bleeding, steno-

sis, or other complications was checked after continuous su-

turing, and then, the distal end of the vein was ligated and 

divided (Fig. 1). The proximal venous run-off in the cephalic 

vein was examined using a coronary dilator and that was per-

formed in the distal opening during venous anastomosis too. 

In the case of an unsatisfactory outcome, balloon dilation and 

cephalic vein thrombectomy were performed several times by 

using a Fogarty catheter in the cephalic vein. After confirm-

ing the presence of thrills, the distal venous opening was 

ligated. A single thoracic surgeon operated on the patients us-

ing the same procedure to prevent a difference in results gen-

erated by the use of different procedures. Patients were re-

viewed retrospectively on the basis of the medical record of 

patency rates and complications. The 113 patients included 

were divided and compared according to the patency rates for 

the first month, the first year, and the second year after sur-

gery depending on gender and the incidence of hypertension, 

diabetes mellitus, and cardio-neurovascular disease. A patient 
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Table 1. Patient characteristics and p-values

Characteristic Value p-value

Gender

  Male

  Female

  Total

Age (yr)

  Below 65

  Over 65

Underlying disease

  Diabetes

  Hypertension

  Cardio-neurovascular disease

 89 (79)

 24 (21)

113

 22 (19)

 91 (81)

 39

 82

 13

0.867

0.775

0.929

0.262

0.717

Values are presented as number (%).

Table 2. Patency rate except for early failure cases in Korea

Authors Type
1 year 

(%)

2 year 

(%)

Chung et al. [4]

Seong et al. [5]

Cho et al. [6]

Yoon et al. 

Radiocephalic

Brachiocephalic

Polytetrafluroethylene

Snuffbox

Overall

Radiocephalic (side-to-side 

with distal vein ligation)

70–84

82

70

72

72

93

64–78

77

68

 64.9

72

90

Table 3. Causes of arteriovenous fistula failure

Variable Value

Thrombotic occlusion

Venous hypertension

Cephalic vein stenosis

Poor function

Total

 7 (54)

 3 (23)

 2 (15)

 1 (8)

13 (0)

Values are presented as number (%).

Fig. 2. Patency rate of radiocephalic fistula using side-to-side 
anastomosis with distal cephalic vein ligation. Survival analysis: 
Cutler-Ederer method.

was considered an early failure in the case of no AVF matu-

ration or reoperation within a month. Only physical examina-

tion was conducted for a preoperative venous evaluation ex-

cept for unusual cases. The patency rate was assessed using 

the Cutler-Ederer method, a method of survival analysis, and 

the results for the different surgical techniques were com-

pared with the results of previous studies reported dome-

stically. A result was interpreted as statistically significant 

when the corresponding p-value was less than 0.05.

RESULTS

The ratio of the number of males to females was 89:24. 

There were 91 patients aged more than 65 years and 22 pa-

tients aged less than 65 years. The mean age was 49.9±15.31 

years. The most common complication associated with CRF 

was hypertension (in 82 patients), followed by diabetes melli-

tus (in 39 patients), and cardio-neurovascular disease (in 13 

patients) (Table 1). The patency rate showed no statistical 

significance with respect to sex (p=0.775), age (p=0.775), hy-

pertension (p=0.262), diabetes (p=0.929), or cardio-neuro-

vascular disease (p=0.717) (Table 1). The patency rates were 

96% for the first month, 93% for the first year, and 90% for 

the second year for the radiocephalic AVF (side-to-side anas-

tomosis with distal vein ligation and division) performed on 

the wrist (Fig. 2). The patency rates for the first and the sec-

ond years were compared with those of previous studies con-

ducted domestically (Table 2) [4-6]. Fistula failure occurred 

in 13 patients during the follow-up. The most common cause 

of fistula failure was thrombotic occlusion (7 patients), fol-

lowed by venous hypertension (3 patients), cephalic vein 

stenosis (2 patients), and poor function (1 patient) (Table 3).

DISCUSSION

The mean age of the included patients was 49.9±15.31 
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years, showing an insignificant difference compared with oth-

er similar studies. The ratio of males to females was approx-

imately 8:2, showing that this study considered relatively 

more males than another study with the male-to-female ratio 

of 6:4 [7]. Dialysis is indispensable in CRF patients who did 

not undergo kidney transplantation. Therefore, the most fun-

damental and crucial factor in hemodialysis treatment is se-

curing vascular access for sufficient blood flow. Although 

Kolff et al. [8] performed the first clinical hemodialysis in 

1943, the sacrifice of peripheral vessels was almost un-

avoidable in hemodialysis patients. Quinton et al. [9] in-

troduced the first external AVF construction using rigid 

Teflon tubing in 1960. However, this hemodialysis technique 

could not be applied long-term because of complications in-

cluding thrombus, infection, and bleeding. Subsequently, 

Brescia et al. [10] first described internal AVF construction 

in 1966 and enabled repeatable long-term hemodialysis with a 

low risk of infection. Brescia et al. [10] introduced internal 

AVF between the radial artery and the cephalic vein, also 

called the Brescia-Cimino procedure, which has been recog-

nized as the most common surgical technique for internal 

AVF construction. Cascardo et al. [11] described the 

side-to-side brachiocephalic fistula in 1970 and Gracz et al. 

[12] introduced perforating vein AVF in 1977. Mehigan and 

McAlexander [13] 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 develop-

ment of vessel injuries, which in turn lead to thrombosis or 

obstruction. Therefore, additional AVF construction is 

essential. The duration of use of the AVF is profoundly cor-

related to the lifespan of patients with CRF. Taking reopera-

tion 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 

division) is performed in the distal part with easier proce-

dures than other surgical techniques and has fewer complica-

tions with similar effects as those of vein end-to-side arterial 

anastomosis. Early failure is the condition of being unable to 

perform 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 

inappropriate vessels, and lack of dilatation due to peri-

vascular fibrosis, intraoperative vessel intimal injury, low 

blood pressure, or thick subcutaneous fat tissue [14]. 

Approximately 4% of the cases exhibited early failure in the 

study; such early failure could be minimized by reducing the 

attributable causes mentioned above. The risk factors affecting 

the early obstruction of AVF are reported to be age, gender, 

diabetes mellitus, and association of complications including 

hypertension and cardiovascular disease [15,16]. Unlike early 

obstruction, thrombus formation and vessel stenosis could oc-

cur because 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 fac-

tors affecting the patency rate of AVF and commonly sug-

gested 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 pre-

operative vein status is thought to be beneficial in anticipat-

ing 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 out-

come of maturation between the group that underwent a ve-

nogram 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 conclusion Brescia-Cimino fistula is the most common 

and primary fistula for hemodialysis of patients with CRF 

along with radiocephalic fistula (side-to-side anastomosis). 

Although several previous studies have reported the surgical 

progress and clinical review on distal AVF, only a few stud-

ies, such as this study, have investigated radiocephalic fistula 

(side-to-side anastomosis with distal vein ligation). The radio-

cephalic fistula (side-to-side anastomosis with distal vein liga-

tion) method carried out in our hospital is easier to perform 

and has a relatively low risk of venous hypertension. 

Furthermore, this procedure is considered the desirable pri-

mary AVF since fistula could be recreated proximally in the 

case of failure. The patency rates were 93% for the first year 
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and 90% for the second year, showing favorable results com-

pared with those of previous reports. Therefore, radiocephalic 

fistula using side-to-side anastomosis with distal cephalic vein 

ligation is considered a recommendable surgical procedure in 

the distal part for the hemodialysis of CRF patients.
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