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Vascular access in diabetic patients.
Are these patients “difficult”?

Dostep naczyniowy u chorych na cukrzyce.
(zy s to chorzy problematyczni?
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Summary

Diabetics with stage V chronic kidney disease (CKD) on hemodialysis (HD) are considered as “dif-
ficult patients”, because of problems with creation of the vascular access. There is controversy
regarding the results and recommendations for preparation of the vascular access in these pa-
tients. The aim of this retrospective study was to evaluate the results of creating different types
of arteriovenous fistula (AVFs) in consecutive series of patients starting dialysis treatment.

The analysis was performed in 741 patients (385 females and 356 males), average age 61.4+7
years, who started dialysis treatment in our department between January 2005 and December
2012. Native AVFs were created in all patients. No patients received an AVF requiring synthetic
graft material. The number of patients with diabetic nephropathy was 166 (22.4%). Among
them, 30 (18%) had type 1 diabetes and 136 (82%) type 2. In this group the occurrence of cal-
cification in the forearm artery was estimated on the basis of physical examination, Allan’s
test, Doppler ultrasound and forearm X-ray. In a subgroup of patients with atherosclerotic
changes in the arterial system the frequency of failed AVFs was analyzed. These results were
compared with the group without diabetes. The number of procedures necessary for success-
ful AVF creation and type of access was counted in both groups. The assessment of the pro-
cedure frequency and AVF location in diabetic and in non-diabetic patients was made by x>
test with Yates correction.

In the group of 166 patients with diabetes, in 100 cases (60%) atherosclerotic changes in fore-
arm arteries were observed. In a subgroup of 30 patients with type 1 diabetes atherosclerosis
was observed in 17 adults (57%). In this subgroup creation of a suitable forearm AVF in the
first procedure in 9 patients was possible and in the other 8 cases the atherosclerotic changes
necessitated repeated procedures and were an important obstacle to create the AVF. In the sub-
group of 136 patients with type 2 diabetes, atherosclerosis in the forearm artery was observed
in 83 cases (61%). In this subgroup the creation of a native AVF was possible in 40 patients dur-
ing the first procedure and in 43 cases additional intervention was needed, but only in 8 cases
was atherosclerosis the cause of fistula failure. Generally, among 166 patients only in 16 cases
(10%) did atherosclerosis present an important obstacle for AVF creation, but the number of
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Conclusion:

necessary procedures to create one functioning AVF was significantly greater in this popula-
tion (2 v 2.7, p=0.0001). A functioning AVF in patients with diabetes was found significantly
frequently in the arm localization in comparison to non-diabetic patients (4.3 v 2%, p=0.0478).

Atherosclerotic changes in forearm arteries in diabetic patients appear in 60% of hemodialysis
patients and make it difficult to create an AVF only in 10% of diabetic patients, but it is possible
to create a native AVF in 90% of diabetic patients, although this requires more procedures. In
patients with diabetes, AVF in the wrist region should be preferred.

Key words: | hemodialysis - ascular access - arteriovenous fistula - diabetes - atherosclerosis
Full-text PDF: | nhttp://www.phmd.pl/fulltxt.php?ICID=1164430
Word count: | 1916
Tables: | 2
Figures: | -

References: | 13

Author’s address:

Tomasz Gotebiowski, PhD, Department of Nephrology and Transplantation Medicine, Wroclaw

Medical University, ul. Borowska 213, 50-556 Wroclaw; e-mail: tgolebiowski@op.pl

INTRODUCTION

The number of patients suffering from diabetes mellitus
is steadily increasing [3]. In developed countries with a
western life style almost 40% of patients have diabetes as
a cause of CKD in stage 5 on hemodialysis [9]. Statistical
evidence warns of an approaching epidemic of diabetes
[8]. The probability of development of diabetic nephrop-
athy by patients suffering from type 1 of diabetes is as-
sessed at 20-30% with the peak of incidence 15 years after
diagnosis [7] and by the group of patients with type 2 it
is estimated at 10%, 10 years after diagnosis [1]. These
two sets of patients are being considered as “difficult
patients”, because of problems with creation of the vas-
cular access. It seems that atherosclerotic changes and
calcification of the forearm and brachial artery is the
main cause of failure in creation of a native fistula. The
pathologic changes of the vein are also important, be-
cause of the high frequency of hospitalization and dam-
age to the venous system by blood sampling, drips and
use of intravenous lines [4,5]. In the last few years there
have appeared several reports dealing with the vascular
access by diabetic patients starting hemodialysis treat-
ment. There is controversy regarding results and recom-
mendations concerning methods for preparation of the
vascular access in this population. The aim of this study is
to present a method for evaluating diabetic patients and
our strategy for creation of the vascular access.

PATIENTS AND METHODS

The study included 741 patients with CKD stage 5 (385
females and 356 males), aged 61.4 7 years, who were
treated in our center and other cooperating dialysis units

(including Fresenius Medical Care) during the period from
2005 to 2012. No patients received an AVF using synthetic
graft material. Before each procedure the assessment of
the vascular system was done. Information regarding pre-
vious catheterization of the central and of the forearm
veins was collected. The axillary, brachial, radial and ul-
nar artery pulses were carefully palpated. The Allan test
was performed to assess the efficiency of the palmar arch.
The status of the superficial veins was assessed before and
after tightening a tourniquet on both arms. Patients with
diabetic nephropathy (166 cases) were selected from all
HD patients. These patients were analyzed according to
type 1 and 2 diabetes. In this group the occurrence of cal-
cification in the forearm artery was estimated on the basis
of physical examination, Allan’s test, Doppler ultrasound
and forearm two-dimensional radiography. The patients
were included in this group in the following conditions:
There was observed an asymmetry of the pulse in physical
examination and/or positive Allan’s test and/or presence
of macrocalcification of the radial artery in the form of a
linear railroad track in X-ray of the forearm measured at
least 6 cm, and/or presence of linear or irregular calci-
fication with wall thickening or narrowing of the artery
lumens in ultrasound assessment. In the subgroup of pa-
tients with atherosclerotic changes in the arterial system
the frequency of failed AVF was analyzed. Those results
were compared with the group without diabetes. The
number of necessary procedures for successful AVF cre-
ation and type of access were recorded for both groups.
The placement of the fistula was attempted as distally in
the wrist region as possible. The procedures were done
under local anesthesia with 1% lignocaine. In the case of
primary fistula failure, a further attempt was performed a
few centimeters higher. In obese patients with deep fore-
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arm vein location, our own method - superficialization
of the venous part of the AVF - was performed [10]. This
procedure was performed at the time when the vein was
sufficiently wide and mature, approximately two weeks
after creating the AVF. A 10-15 cm longitudinal incision,
slightly laterally to the arterialized vein and 3-4 cm above
the fistula, was made. The arterialized vein was prepared
and the bed of the venous part of the fistula was closed
in layers using absorbable sutures. The vein was mobi-
lized, repositioned superficially above the subcutaneous
fat and placed into a previously prepared subcutaneous
pocket. Subsequently, the skin was typically closed. The
skin suture was located laterally to the vein.

Resutrs

The total number of HD patients included in the study
was 741. Patients suffering from diabetes mellitus consti-
tuted 22.4% (n=166). Type 1 diabetes was represented by
30 patients (18%) and type 2 by 136 patients (82%). Ath-
erosclerotic changes in arterial vessels were observed in
100 cases (60%) among patients with diabetes (n=166). In
a subgroup of 30 patients with type 1 diabetes atheroscle-
rosis was observed in 17 adults (57%) and in a subgroup
of 136 patients with type 2 diabetes in 83 (61%). Athero-
sclerotic changes in type 1 diabetes were more advanced
than in type 2. They were characterized by lack of pulse or
slight pulse examined on the radial artery in the wrist re-
gion and distinct visible calcification changes in forearm
X-ray. In the type 2 diabetes subgroup changes were less
expressed and were characterized by pulse impairment,
and the signs of calcification were less advanced in the
forearm/arm arteries X-ray.

In the subgroup of 17 patients with type 1 diabetes and
atherosclerotic changes successful creation of the suit-
able forearm AVF in the first procedure was possible in
9 patients and in the 8 other cases the atherosclerotic
changes were an important obstacle to create the AVF and
necessitated repeated procedures. In the subgroup of 83
patients with type 2 diabetes and atherosclerotic changes
in the forearm/arm arteries the creation of a native AVF
was possible in 40 patients during the first procedure and
in 43 cases another intervention was needed, but only in
8 cases was atherosclerosis the cause of fistula failure. In
the rest of the patients with diabetes the changes in the
venous system were the cause of failure in AVF creation.
These were caused by vein destruction due to multiple
blood samplings and infusions in the predialysis period.

In only 16 cases (10%) from the set of 166 patients with
diabetes were atherosclerotic changes in forearm/arm
arteries an obstacle for AVF creation. Additionally, the
function of fistulae created using changed, stiff arter-
ies was proper and allowed adequate hemodialysis to be
performed. In 86 (52%) of 166 diabetic patients the suc-
cess in AVF creation was obtained at the first procedure.
In diabetic patients significantly more procedures were
required compared to non-diabetic patients for a suitable
fistula (2 v. 1.7, p=0.0001). There were also fewer AVFs in

the forearm location in diabetic compared to non-diabetic
patients (90% v. 96%, p=0.0478).

Table 1. Number of AVFs created in separate patient groups

Number of procedures
Number
Number of procedures to create one
p functioning fistula
Patients 741 1248 1.7
Diabetes 166 326 2
Type 1 30 82 2.7
Type 2 136 245 1.8
No diabetes 575 922 1.6

Table 2. Type and location of access

Num.ber of Forearm AVF  Elbow fistula Permanent
patients catheter
Patients 741 700 (94.6%) 19 (2.5%) 22(2.9%)
Diabetes 166 150 (90%) 7 (4.3%) 9(5.4%)
Type 1 30 24 (80%) 3(10%) 3(10%)
Type 2 136 126 (93%) 4(3%) 6 (4%)
No 575 552 (96%) 12 (2%) 11(2%)
diabetes
Discussion

Our study of haemodialysis patients suffering from dia-
betic nephropathy allows one to answer the title question,
whether all diabetic patients are “difficult” with regard
to creation of a suitable vascular access. Atherosclerosis
in arteries is thought to be the main cause of complica-
tion in AVF creation. Such changes were present in 100
(60%) patients from the group of 166 diabetic patients.
Only in 16 (10%) cases were they an obstacle for AVF cre-
ation. In 7 (4.3%) diabetic patients the fistula had to be
created in the arm and in 9 (5.4%) patients it required a
central catheter. In 150 (90%) patients it was possible to
create a forearm AVF, which is the best type of vascular
access. The advantage of the forearm AVF is connected
with a low rate of various complications (infection, steal
syndrome, heart insufficiency by high-flow fistula). Al-
though the frequency of forearm AVF in non-diabetic
patients was higher than diabetic (96 v 90%), these re-
sults are encouraging. It should be stressed that all fis-
tulas allow effective hemodialysis to be conducted after
maturation time. The atherosclerotic changes and stiff
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artery, particularly in type II diabetes, did not constitute
a significant obstacle in effective AVF creation. It only
necessitated performance of more surgical procedures.
The total number of AVF creation procedures in diabetic
patients was significantly higher than in non-diabetic
patients. It is usually thought that the problem is con-
nected with atherosclerotic changes and low blood flow
in a narrowed artery. In our present analysis and earlier
experiences [11] the main problem with AVF creation was
related to vein damage caused by frequent blood sampling
and infusion in the predialysis period.

Because of the generally poor outcome of wrist AVFs
in patients with diabetes, there appeared a few stud-
ies promoting placement of a prosthetic graft fistula
as the primary vascular access [12,13] or insertion of
permanent indwelling venous catheters, especially in
elderly diabetics [6]. Those initial reports were based
on observations of pathological changes in the feeding
artery, especially the inability of the artery to dilate due
to presence of calcification. In this respect Konner [5]
proposed a new strategy using an artery in the elbow
region for primary access, because it usually provides
the best quality of the artery in such a set of patients,
assuring the highest success rate for creating a native
AVF. He advised careful examination of the vascular sys-
tem — especially assessment of diameter and occurrence
of calcification in the feeding artery before creating the
AVF. On this basis the localization of the primary AVF
was done. In the group of diabetic patients, the number
of primary fistulas created in the location of the wrist/
forearm was low and was only 25.6%. The elbow region
was chosen in 74% of cases [5]. A comparable structure
of AVF localization was presented in a study by Gro-
chowiecki et al., who reported forearm fistulas in 37.5%
of diabetics [2]. Our distinct view on this issue results
from the fact that causes of primary AVF failure are not
accurately understood. From our praxis, in many “dif-
ficult” cases creation of a well-functioning fistula was
successful in the region of the forearm without using
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