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Abstract

Background. Vascular accesses are a very important
problem in patients (pts) on chronic hemodialysis (HD). So,
we analyzed 110 patients (55 men) aged between 27 and 79
(54,5£12,3) years who were in our dialysis center from 1 to
21 (7,245,3) years. The aim of this study was to analyze a
number of vascular accesses and their dependence on gender,
age, underlying renal disease and duration of hemodialysis.
Methods. In all the analyzed patients 204 arteriovenous
fistulae (AVF) and 33 prosthetic grafts
(polytetrafluorethylene = PTFE) were created. There was no
correlation between age and the number of AVF. However,
significant correlation between duration of HD and the
number of AVF (p<0,05) as well as the number of aneurisms
of AVF (p<0,01) was found in all analyzed patients.

Results. The number of PTFE was higher in women (2 vs 31)
but the number of aneurisms was higher in men (21 vs 15).
Significant correlation between duration of HD and the
number of aneurisms (p<0,05) was found in men, while
correlation between duration of HD and the number of PTFE
(p<0,05) was found in women.

Younger patients (< 65 yrs; n = 86) had higher mean number
of AVF and PTFE, while elderly (> 65 yrs; n = 24) patients
had higher mean number of aneurisms. Duration of HD
affected the number of AVF (p<0,05) in youngers and the
number of aneurisms in both younger and elderly patients
(p<0,05).

After dividing patients according to various renal diseases we
found that patients with nephroangiosclerosis (Nscl),
glomerulonephritis (GN) and tubulointerstitialnephritis (TIN)
had the highest mean number of AVF, while patients with
diabetic nephropathy (DN), polycystic kidney disease (PKD)
and TIN had the highest mean number of PTFE. Correlation
between age and the number of AVF was found only in
patients with PKD (p<0,05).

Conclusions. In conclusion, AVF were equally present in
men and women as well as younger and elderly patients. The
greatest number of AVFs was noted in patients with Nscl,
GN and TIN. The higher number of PTFE was found in
women, youngers and those with DN, PKD and TIN and DN.
Vascular access survival was better in men and younger
patients.
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Introduction

Quinton-Scribner’s invention of an arteriovenous (AV) shunt
in 1960 marked the beginning of the era of chronic dialysis
enabling repeated punctures in chronic renal failure patients
(1). Infections and thrombosis which frequently occurred
with AV shunts made them unsuitable for long-term use. In
1967, Brescia et al. described the creation of a native AV
fistula, which remained the first choice of vascular access (2).
For the patients in whom a native AV fistula is not feasible,
various synthetic grafts (i.e. polytetrafluorethylene - PTFE)
can be used. Nevertheless, complications of permanent
vascular access like stenosis, thrombosis, infections and
aneurisms are among the very important causes of morbidity
and mortality in patients undergoing chronic hemodyalisis,
representing 15-30% of all causes requiring their hospital
treatment (3-5).

The aim of this retrospective study was to evaluate the
number and type of permanent vascular accesses in our
chronic hemodialysis patients, as well as the influence of
gender, age, underlying renal disease and duration of
hemodyalisis on their vascular access survival.

Patients and methods

One hundred and ten patients (55 men), aged between 27 and
79 (54.5+12.3) years, undergoing hemodialysis in our unit
from 1 to 21 (7.245.3) years were analyzed.

All patients were divided into 2 groups according to the
gender — Group 1: 55 men (M), mean age 52.44+12.28 years
and Group 2: 55 women (W), mean age 56.74+12.13 years;
and 2 groups according to age — Group 1: 86 patients < 65
years, mean age 50.31+10.31 years and Group 2: 24 patients
> 65 years mean age 69.92+3.86 years.

Patients were divided in 6 groups according to the various
renal diseases: glomerulonephritis (GN): 29; tubulointersti-
tialnephritis (TIN): 23; nephroangiosclerosis (Nscl): 11;
polycystic kidney disease (PKD): 17; unknown renal disease
(URD): 23; and miscellaneous group: diabetic nephropathy
(DN) and others: 7 patients.

Statistical analysis. The results were expressed as mean +
SD. Correlation coefficients (Pearson’s) between analyzed
parameters were calculated. A p-value < 0.05 was assumed
statistically significant at two tailed level.
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Results

An overall of 110 patients had a total number of 204
(1.85+1.63) AVFs, 33 (0.30+0.95) PTFEs and 33 (0.32+0.47)
aneurisms. For the patients in whom a native AV fistula was
not feasible, synthetic grafts (PTFE) were used.
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Figure 1. a) Distribution of arteriovenous fistulas (AVFs) and b)
polytetrafluorethylene (PTFE) grafts in all analyzed patients on
chronic hemodialysis

Number of AVFs were similar in both sexes (M : W = 100 vs
104 = 1.82+1.10 vs 1.89+2.03), whereas women had
significantly more PTFEs (M : W = 2 vs 31 = 0.03£0.18 vs
0.56+0.29; p<0.0033). Men had a greater number of
aneurisms (M : W = 21 vs 15 = 0.38+0.49 vs 0.27£0.45)
which was not statistically significant (p<0.222).

The greater number of patients had one or two AVFs (Fig
la), but there were, also, patients with 5, 6 or 14 fistulas (in
2, 1 and 1 patient, respectively). Fistulas were equally present
in both sexes, except for a greater number of women having 2

and 4 AVFs and a case of a woman with creation of 14
fistulas. Fourteen patients (12.7%) had PTFEs: 2 men and 12
women (Fig 1b). The majority of patients had one or two
PTFEs, but one woman had the maximum number of 7
PTFEs.

According to their age, the patients were also divided into 2
groups. Patients younger than 60 years had 162 (1.88+1.73)
AVFs and 30 (0.35+1.04) PTFEs, whereas older had 42
(1.75£1.19) AVFs and 3 (0.12+0.45) PTFEs. Aneurisms were
present in 25 (0.29+£0.46) younger and 11 (0.46+0.51) elderly
patients. There was no statistically significant difference
between analyzed features in different age groups.

Underlying kidney disease and the number of vascular
accesses in analyzed patients is shown in Figure 2. The
highest number of vascular accesses was noted in patients
with glomerulonephritis and tubulointerstitial nephritis. The
greatest percent of PTFEs was found in the miscellaneous
group of patients which was preponderantly represented by
diabetic nephropathy, in patients with polycystic kidney
disease and TIN.
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Figure 2. Distribution of vascular accesses: arteriovenous fistulas
(AVF) and polytetrafluorethylene (PTFE) grafts in analyzed patients
divided according to underlying kidney diseases (GN -
glomerulonephritis, TIN - tubulointerstitialnephritis, Nscl -
nephroangiosclerosis, PKD - polycystic kidney disease, URD -
unknown renal disease, Others - diabetic nephropathy and others)

Significant correlations between the age and number of
AVFs/PTFEs as well as the duration of dialysis and number
of fistulas/prostheses/aneurisms in all patients and their sub-
groups are shown in Table 1.

Table 1. Significant correlation in all analyzed patients and described sub-groups

according to gender, age and underlying kidney disease

Correlation P

All patients

Time on dialysis vs. Number of fistulas r=0.231355 <0.05

Time on dialysis vs. Number of aneurisms r=0.278568 <0.01

Gender-related subgroups

Time on dialysis vs. Number of fistulas R,=0.34327 <0.05

Time on dialysis vs. Number of aneurisms rn,=0.342716 <0.05

Age-related subgroups

Time on dialysis vs. Number of fistulas r,=0.25139 <0.05

Time on dialysis vs. Number of aneurysms r,=0.308668 <0.05
1,=0.437602 <0.05

Underlying kidney disease- related subgroups
Age vs. Number of fistulas

rpxp=-0.55551 <0.05

Legend: r — correlation coefficient, w — women, m — men, y — younger, o — old,

PKD - polycystic kidney disease

Analyzing the presence of vascular accesses (AVF and
PTFE) per year and per 1000 months of dialysis we came to

the following results: in all patients, one vascular access was
present per 3.34 years, 25 per 1000 patients months on
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hemodialysis (Table 2); survival of vascular accesses was
better in men and in youngers; survival of AVFs was better

than PTFEs (20.5/1000 vs 34.4/1000 patients months on
hemodialysis).

Table 2. Correlation between the number of vascular accesses and time on dialysis

All M Y O AVF PTFE
| vascular access/ 334 398 350 265  4.03 2.42
dialysis years
No vascular access/ 250  21.0 240 315 205 34.4

1000 dialysis months

Legend: m — men, w — women, y — younger, o — old, AVF — arteriovenous fistula, PTFE —

polytetrafluorethylene graft
Discussion

The invention of permanent vascular accesses represented an
important success during the 1960’s. Arteriovenous vascular
accesses for hemodialysis (AVFs, grafts) provide a better
flow, than temporary vascular approaches: Quinton-
Scribner’s arterio-venous shunts which are not in use any
more as well as the central venous catheters (CVC) (6), and
they have a lower frequency of thrombosis (7), infections (8),
septicemia (9) and central venous stenosis development (10).
In order to avoid the use of CVCs, it is necessary to provide
the patient with an AV access before the beginning of
dialysis (11,12).

In spite of advances in vascular surgery, the provision and
maintenance of hemodialysis vascular access remains the
Achilles’ heel of dialysis care. The most frequent
complications of permanent vascular accesses for
hemodialysis are stenosis, infections, thrombosis and
aneurism formation. Since all the above-mentioned are
associated with decreased dialysis efficiency, increased
morbidity and mortality of patients on chronic hemodialysis
treatment and represent some 15-30% of indications for their
hospital admissions, maintaining the usefulness of the
vascular access, is of a great importance (3,4,13-15).

Venous stenoses are caused by neointimal and fibromuscular
hyperplasia leading to thrombosis of the vascular access (15-
19). The causes of hyperplasia are still a subject to
investigation, yet many scientists report the cascade of events
as a response to injury. Since turbulent blood flow is
probably the initiating event, a new graft with a minimized
turbulence might be a solution. Yet, it is considered that a
new injury must occur first in order to initiate the cascade of
events. Himmelfarb and co-workers (18) described platelet
derived cytokines as a key factor which stimulate the damage
cascade.

Risk factors for survival of AV access for hemodialysis are
numerous. Woods et al. emphasize age as a majorrisk factor
for development of AVF complications, but not for PTFEs
(20) opposing to Astor et al. (14) who found that patients
over 65 had the same risk of vascular accesses (AVFs and
PTFEs) complications. Over the last two decades, it was
proved that women develop more AVF complications than
men (4,21-24), but, there are still controversial reports
(19,23,24). Ifudu et al. describe that the majority of
complications in women are due to the gender-based
differences in hemostasis (21). Complications of the first
vascular access more likely occur in men with a PTFE and
women with AVF and PTFE than men with AVF.
Furthermore, more frequent complications are reported in
African Americans (13,14) and smokers (13). Women have
in general more grafts (14,27) which are in accordance with

our results (Fig 2), which can be explained by the gender-
based differences, age and underlying kidney disease.
Younger population, men and Caucasians have fistulas more
often, while older, women and African Americans tend to
have more grafts (28).

Independent predictors for dysfunction of fistulas are
accelerated atherosclerosis, peripheral vascular diseases,
metabolic disorders (diabetes, insulin resistance,
hiperlipidemias, etc.), disorders of hemostasis, but also the
duration of dialysis and erythropoietin therapy (13,26).
Nevertheless, differences in vessel diameter — venous size —
represent a significant predictor for fistula survival (26).
Although it is believed that among other issues, increased
dialysis frequency leads to an increase in fistula-related
complications, Quintaliani et al. failed to agree (13). The
fistula survival wasn’t less in daily dialysed patients in
comparison with those on a three-times-a-week regimen, to
whom our patients were scheduled as well.

The time of creation of AV access is of a great importance (at
least a month prior dialysis start) as well as its development
interval, especially in women (12). Women and older patients
— who represent high risk group — require more frequent
controls during the first months after beginning of dialysis
(the first 3 months), but also, these patients need more time to
for their AVF to mature (14). Some other factors also play an
important role in vascular access survival: previous patient’s
conditions, surgical techniques, fistula maintenance and care,
nutrition, coagulation factors and staff experience in
puncturing of vascular approaches (12,24).

Arteriovenous fistulas last longer than grafts (3,27,29), the
dialysis adequacy is better, infection and thrombose rates are
lesser and their maintenance cheaper (4,6,13,14,17,28,30-33).
Our patients, as well, showed longer survival for AVFs
compared to PTFEs (Table 2). Quintiliani et al. (13) showed
fistulas survival of above 6 years: 88% after 12 months and
75% after 24 months; Bonalumi et al. described that fistula
survival was 83% after 12 months and 46% after 78 months
(34). When complication rate is expressed as a number of
events in 1000 patient months of hemodialysis, Quintiliani et
al. (13) and Winsett & Wolma (35) reported similar results:
6.8 events (95%) vs. 5 events in 1000 patient months,
respectively. This is lower than 37/1000 patient months
found with PTFEs. The number of events per 1000 patient
months was significantly higher, being even 25 in our
patients (Table 2). Women presented more complications (29
vs. 21/1000), as well as the older patients (31.5 vs. 24).
Grafts-wise, we had better results than Quintaliani’s team
(13): 37/1000 vs. 34.4/1000, respectively.

In all patients, we analyzed correlations between patient age
and number of fistulas/prostheses; time on dialysis and
number of fistulas, prostheses and aneurisms in all patients,
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in patients divided into respective groups according to
gender, age and underlying kidney disease. Significant
correlations are presented in Table 1. Significant positive
correlation between duration of dialysis and number of
fistulas (p<0.05) and aneurisms (p<0.05) was found in all
analyzed patients. A significant correlation was found
between duration of hemodialysis and number of fistulas in
younger patients (p<0.05), while duration of dialysis and
number of aneurisms was statistically significant in both
younger (p<0.05) and older (p<0.05) patients. Analyzing
patients with various kidney diseases we found only
correlation between age and number of AVFs in patients with
PKD (p<0.05).

Conclusion

Arteriovenous fistulas were equally present in men and
women as well as in younger and elderly patients. The
greatest number of AVFs was noted in patients with
nephroangiosclerosis, glomerulonephritis and TIN. The
higher number of PTFE was found in women, younger
patients and those with PKD, TIN and diabetes nephropathy.
Older patients had more aneurisms. Vascular access survival
was better in men and younger patients.
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