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ABSTRACT

Objective: Patients with end stage
renal disease (ESRD) on hemodialysis must
maintain good vascular access function for
treatment so sufficient blood flow is pro-
vided and sufficient clearance is achieved,
otherwise inadequate dialysis will lead to a
variety of complications caused by uremia.
Diabetes accounts for about 40% of the
common causes of ESRD, and it causes
arteriosclerosis, which causes thrombosis or
stenosis of vascular access.

Methods: We analyzed the life span of
AV fistula of 362 regular hemodialysis
patients in our hospital with the HOPE
database and investigated whether there are
any differences of the life span and
thrombotic rate of vascular access between
diabetic and non-diabetic patients.

Results: The results showed that the
life span of arteriovenous fistula (AV
fistula) of non-diabetic patients is sig-
nificantly longer than that of the diabetic
patients (1,787 days £ 1051 days to 1,473
days * 853 days; P = 0.007). There are no
differences of the life span of AV graft
between non-diabetic and diabetic patients
(1,410 days = 929 days to 1,366 days + 984
days; P 0.873). Moreover, the study
showed that there are no significant
statistical differences between the life span
of AV graft and AV fistula of patients with
diabetes (1,366 days * 984 days to 1,473
days * 853 days).

Conclusions: However, AV graft forms
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adequate vascular diameter more easily.
Therefore, for patients with diabetes or poor
vascular condition, whether to give priority
to AV fistula or not needs further investig-
ation.

(Med J South Taiwan 2010;6:76-80)

INTRODUCTION

According to the statistics of the
National Kidney Foundation Taiwan R.O.C.
in 2007, 46,000 end-stage renal failure
patients (accounted for 91% of ESRD
patients) chose hemodialysis as renal re-
placement therapy[l]. Vascular access has
been considered as a secondary lifeline for
hemodialysis patients. The main purpose of
vascular access is to provide sufficient
blood flow for hemodialysis. All patients
must have good vascular access in order to
keep sufficient clearance and avoid inade-
quate dialysis that leads to a variety of com-
plications caused by uremia. Thus excellent
vascular access is vital for hemodialysis
patients. Diabetes accounts for about 40% of
common causes of end stage renal failure.
Diabetic patients are prone to abnormal lipid
metabolism, and lipoprotein profile would
be impacted by glycation and oxidation that
result degeneration. The fat that deposits on
vascular wall becomes arteriosclerosis
easily from thrombus and stenosis of
vessels. In this study, we investigated 362
dialysis patients in our hospital from 2005 to
2007, and explored if there are'any
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significant differences of the life span and
thrombotic rate of fistulas between diabetic
and non-diabetic patients.

The object of the study is to evaluate
the life span of AV fistula of dialytic patients
with or without diabetes. From January 2005
to December 2007, 362 patients enrolled and
they maintained chronic hemodialysis at our
hospital for hemodialysis for more than
three months, including 204 female (56.4 %)
and 158 male (43.6 %). The average age is
57.8 £ 13.7. There were 50 patients who had
AV graft and 312 have AV fistulas. There
were 228 non-diabetic patients accounting
for 62.9 % (fasting glucose 95.1 = 24.5
mg/dl), and 134 diabetic patients accounting
for 37.1% (fasting glucose 168.9 = 87.0
mg/dl). The biochemical and hematologic
parameters of 362 hemodialysis patients are
shown as table 1.

MATERIALS & METHODS

From 2005 to 2007, patient's blood flow
below 200ml/min was considered as
thrombotic event, and PTA or access
reoperation would be recommended. The
lifespan of patients' fistula access was
defined and recorded from the date the
patients underwent blood vessels operation
to December 31, 2007, or to the date PTA or
access reoperation was carried out. 53 cases
met the above definition, while 309 cases
were still in good condition until December
31, 2007, that is the date the record ended.
We analyzed the data of fistula on the HOPE
(Hemodialysis Operation, Plan, and Execu-
tive) system from January 2005 to December
2007. The data is shown as the mean + SD.
All statistical analyses were performed

Table 1. Biochemical and hematologic parameters of hemodialysis patients (n=362).
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using Statistical Package for Social Science
(SPSS for windows, version 10.0, SPSS Inc,
Chicage IL). Student's t test was used to
compare the life span of fistula between
diabetic and non-diabetic subjects. Chi-
square test was used to compare the embolic
rate of AV fistula and AV graft subjects. p <
0.05 was considered as statistically
significant. The study was approved by
Pingtung Christian Hospital Medical Ethics
Committee.

RESULTS

The patient's average life span of all
fistulas is 1,633 = 993 days (approximately
4.5 years). During the investigation, there
were 53 cases suffering from wvascular
thrombosis and percutaneous transluminal
angioplasty (PTA) was carried out as
treatment. As shown in table 2, the
thrombotic rate of AV fistula of diabetic
dialysis patients is prominently higher than
non-diabetic dialysis patients' (p = 0.0074),
and the thrombotic rate of AV graft is higher
than AV fistula (p <0.001) as table 3 shows.

DISCUSSION

Surgery of arterial and venous anasto-
mosis creating vascular access is to provide
sufficient blood flow during hemodialysis
for uremic patients. The blood flow passing
through artificial kidney is expected to reach
250 to 300 ml/min at least. If the flow is
inadequate, it will result in insufficient
dialysis[2]. The main types of vascular
access for long-term dialysis patients are AV
fistula and AV graft. AV graft is an implanted
synthetic fistula (the material is mainly
polytetrafluroethylene, PTFE) that forms a

Item Age TG Cholesterol Platelet  Albumin HCT HB
Mean 58.1 121.4 168.0 195.6 3.74 312 9.98
SD t13.6 185.91 +39.1 723 +0.494 3.3 +1.12

SD: standard deviation
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Table 2. Compariéon of the life span of fistula between diabetic and non-diabetic

patients.

Mean of Life Span of AV fistula

Mean of Life span of AV graft

Item Number Days p value  Item Number Days p value
Non-DM 198 1787 £ 1051  0.007 Non-DM 30 1410 £+ 929  0.873

DM 114 1473 + 853 DM 20 1366 + 984

Total 312 1633 + 993 Total 50 1393 + 942

Student’s ¢ test; p <0.05 indicates statistical significance

Table 3. Comparison of embolic rate between AV fistula and AV graft (n=362).

Variable Number Non-PTA PTA p value
AV fistula 312 280 (89.7%) 32(10.3%) <0.001
AV graft 50 29 (58.0%) 21 (42.0%)
Total 362 309 (85.4%) 53 (14.6%)

Chi-square test; p<0.05 indicates statistical significance

passageway between an artery and a vein is
used for patients whose blood vessel is not
suitable for arteriovenous fistula. According
to the literature, the average life span of AV
fistula is three years and AV graft is two to
three years[3,4].

Thrombosis is the main reason for the
failure of hemodialysis vascular access[5].
In addition to congenital structural problems
of vessels, the reasons for thrombosis
include low blood pressure, rotational
puncture that causes narrowing of vascular
access or obstruction caused by compression
of vascular access[2]. We would like to know
whether the probability of thrombotic rate of
AV fistula and AV graft of diabetic patients
is the same as the non-diabetic patients. As
the statistics of Astor et al. suggests, the
thrombotic rate of AV graft is 1.8 times
higher than AV fistula (0.71 times/vessel/
year to 0.39 times/vessel/year). The throm-
botic rate of AV graft is obviously higher
than AV fistula (p <0.001){6]. With the
progress of PTA technology[7,8] ,enhance-
ment of hot compress for fistula, suggestion

of gripping balls movement and health
education, the life span of fistula is
prolonged. According to NKF-KDOQI
Guidelines 2006, the best patency rate of AV
fistula is four to five years, and comparing to
other types of fistulas, it requires fewer
medical interventions[9]. Our survey shows
the same results that the life span of AV
fistula is 4 to 4.5 years and AV graft is 3.5 to
4 years. Therefore AV fistula remains the
first choice for hemodialysis patients.

Miller et al. monitored 450 patients on
dialysis for at least six times a month and
measured their blood flow for two years.
Blood flow equal to or greater than 350
mL/min is defined as sufficient. The ratio of
sufficient blood flow of diabetic to non-
diabetic patients is 35.0 % to 54.1 %, p =
0.061[10]. The thrombotic rate of fistula of
diabetic to non-diabetic patients in our
survey is 17.2 % to 13.2 %, p = 0.99. It
indicates that non-diabetic and diabetic
patients have no difference in thrombotic
rate.

The life span of AV fistula of non-
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diabetic patients is significantly higher than
that of diabetic patients (1,787 £ 1,051 days
to 1,410+ 929 days, p = 0.007), but there are
no differences between the life span of AV
graft of non-diabetic and diabetic patients
(1,473 £ 853 days to 1,366 = 984 days, p =
0.873). In this study, the life span of AV graft
and AV fistula of the diabetic patients is
1,366 * 984 days and 1,473 + 853 days
respectively. The life span of AV fistula is
still longer than AV graft. However, AV graft
forms adequate vascular diameter more
easily. Therefore, for patients with diabetes
or poor vascular condition, whether to give
priority to AV fistula or not needs further
investigation.
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