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ABSTRACT

Purpose: To evaluate the patency and efficacy of expanded Polytetrafluoroethylene

(ePTFE) vascular graft in hemodialysis patients.

Materials and Methods: In a prospective study from January 1999 to January 2001

at Sina hospital 41 patients underwent implantation of 6-mm vascular grafts and 42

underwent implantation of 8-mm grafts in order to make vascular assess for hemodial-

ysis. They were followed up to 12 months, observing the complications. 

Results: Mean patients' age was 52.2 years. Thirty-seven of them were females and

46 were males. Over a 12 months period of follow-up, 12 cases of graft infection

(14.5%), 21 cases of thrombosis (25.3%), 7 cases with both complications (8.4%), and 1

case of pseudoaneurism (1.2%) were observed. One-year patency rate was 34.9%.

Diabetes was the only factor associated with lower patency rate (27% versus 57%,

p<0.05).

Conclusion: ePTFE vascular graft seems to be an appropriate substitute for arteri-

ovenous fistula as a vascular assess in hemodialysis patients. Educating patients and

good care can decrease the rate of infection, thrombosis, and other complications,

resulting in a better patency and lower morbidity rate.
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Introduction

Developed in the mid 40's, hemodialysis rescued

patients with end stage renal disease, but it

accompanied with the challenging problem of

finding a method to provide vascular assess.

Quinton and colleagues developed extracorporeal

shunts in 1960.(1) Using arteriovenous fistula

(AVF) was first introduced by Brescia et al in

1966.(2) In spite of many remarkable advantages

of AV fistula, atherosclerosis can make AVF use-

less in many patients. Thus, investigators have

tried innovative approaches in order to connect

arteries and veins, which are distal to each other,

and have offered the usage of bovine carotid

artery,(3) Dacron grafts,(4) saphenous vein, and

umbilical vein.(5) Synthetic prostheses made of

polytetrafluroethylene (ePTFE) were first intro-

duced in 1970.(6) Nowadays, they are the most

common exogenous prostheses used for providing

vascular access. They are also increasingly imple-

menting in our country. However, evaluating the

patency rate and the causal factors of graft fail-

ure can help selecting patients and promoting

methods of graft care. This study aimed to eval-

uate demographic factors associating with paten-

cy rate of graft and to define the incidence of

complications and risk factors in two types of

grafts with different sizes.

Materials and Methods

As a prospective study, hemodialysis patients
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with non-functioning AVF, in whom providing a

new fistula was not feasible, were selected.

Eighty-three patients were referred to the vascu-

lar surgery department of Sina hospital to

implant vascular graft between January 1999 and

January 2001. Vascular graft of ePTFE (Gore-

Tex®) was used for 83 patients who were ran-

domly assigned into two groups in order to

receive either 6-mm or 8-mm grafts in the upper

arm. Preceding hospitalization, demographic fac-

tors including age, gender, times of dialysis per

week, and history of diabetes and hypertension

were taken using a questionnaire. Patients with

primarily non-functioning grafts or who under-

went transplantation during the period of the

study were excluded. The remained patients, in

whom a thrill was palpable in the graft location

and a proper function was achieved, completed

the study. They were followed up by the question-

naires sent to the respective dialysis wards or by

regular visits; cases of non-functioning grafts and

complications such as thrombosis, infection, and

pseudoaneurism were recorded. As none of the

recanalization methods were used after the first

surgery, all the records were indicative of pri-

mary patency rate. Follow-up period was 12

months for all the patients and the cumulative

time of the study was 24 months. 

Statistical analysis was done by Kaplan-Meier

and Log Rank tests using SPSS software.

Results

A total of 83 patients were evaluated, whose

mean age was 52.2 (range 12 to 91) years. Thirty-

seven of them (44.6%) were female and 46 were

male (55.4%). Six-mm grafts were used in

41(49.4%) and 8-mm grafts in 42(50.6%).

Hemodialysis had been carrying out three times

a week in 53 patients (63.9%), twice a week in 25

(30%), and once a week in 5 (6%). Hypertension,

diabetes, or both were the present risk factors for

atherosclerosis in 25 (30%), 11 (13%), and 20

(24.1%) of the patients, respectively.

During a 12-month follow-up, 12 (14.5%) cases

of graft infection, 21(25.3%) cases of thrombosis,

7 (8.4%) cases with both thrombosis and infec-

tion, and 1 (1.2%) case of pseudoaneurism were

observed. According to Kaplan-Meier analysis,

patency rate after 0, 1, 3, 6, 9 and 12 months

were 85.5%, 78.5%, 65%, 49%, 40%, and 34.9%,

respectively (fig. 1). Using Log Rank test, the

impact of age, gender, hypertension, diabetes,

graft size, and times of dialysis per week on

patency rate and on the type and rate of compli-

cations were evaluated; none of the above-men-

tioned factors had a meaningful association with

1-year patency rate or incidence of complications,

except for diabetes, in which 1-year patency rate

was 56% in non-diabetic and 27% in diabetic

patients (p<0.05), corresponding to a lower paten-

cy in diabetic ones.

Discussion

Due to the progresses in diagnostic and thera-

peutic methods, the number of hemodialysis

patients has increased. Most of them are at risk

of vascular diseases, because of elderliness, dia-

betes, hyperlipidemia, hypertension, and early

atherosclerosis. Subsequently, AVF may not work

properly in all patients and in case of the disrup-

tion of AVF, no appropriate vascular access would

be available. Regarding its special advantages

such as low thrombogenicity, ample durability,

and the availability of its different diameters,

ePTFE grafts could be a connector of arteries

and veins distal to each other, providing an

appropriate vascular access. Considering the high

costs of vascular grafts and difficulties of vascu-

lar surgeries, preserving the implanted grafts is

of high essence. One-year efficacy of grafts has

been reported as 83% in a study on 46 cases.(7)

Two other reports have indicated a rate of 36% in

62 and 49% in 83 cases,(8,9) in which only the age

of 60 or more was associated with lower patency

rate (p<0.05).(9,10,11) However, our study did not

support this finding.

The average patency rate cited in different stud-

ies seems to be roughly 62%.(7,10) Accordingly, all

the studies have reported a higher patency rate

than that in our study. Such differences can be

FIG. 1. Graft patency rate in 12 months
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due to a series of factors: 1. surgeon's experience,

2. usage of grafts with different diameters at

each end, resulting in the ability of connecting

various arteries and veins, 3. the staff experience

in IV injections and haemostasis after dialysis,

and    4. regular graft care services.

In contrast to the studies reviewed, recanaliza-

tion of grafts had not performed in any of our

patients.(10-14) It seems that on-time referral had

not been done, leading to lose the golden time for

treatment. Since recanalization is reported in

almost 42.5% of obstruction cases in various stud-

ies and secondary patency rate could be raised up

to 80%, educating the patients to have regular vis-

its is very demanding.

The most common complication, leading to

graft loss was thrombosis in our study, the same

as that in other studies, and stenosis in the

venous anastomotic site is the most important

cause of thrombosis. According to the suggestion

of National Kidney Foundation, follow-up for

graft surveillance technique should contain calcu-

lation of recirculation percent, graft blood flow

rate, and venous line pressure.(12) Considering

such items helps early diagnosing of grafts with

low blood flow rate, which is indicative of a steno-

sis. Surgical intervention, then, can increase the

graft patency.

Conclusion

It is suggested that graft surveillance technique

could help finding at risk cases and promoting

graft patency as well as educating dialysis ward

staff and patients about graft care. Furthermore,

elimination and control of risk factors such as

smoking, diabetes, hypertension, and hyperlipi-

demia seems to be effective.
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