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Abstract
Vascular access is one of the leading causes of mobilization of financial resources in health systems
for people with chronic kidney disease on hemodialysis. Physical examination of the arteriovenous
fistula (AVF) has demonstrated its effectiveness in identifying complications. We decided to evaluate
the influence of nurses’ professional experience in the detection of complications of the AVF
(venous stenosis and steal syndrome). The study took place in eight hemodialysis centers between
May and September of 2011 in the north of Portugal. Sample was constituted by registered nurses.
The nurses involved in the experiment were divided in two groups: those who had more than 5
years of experience and those who had less than 5 years of experience. Ninety-two nurses
participated in the study: 34 nurses had less than 5 years of professional experience and 58 had
more than 5 years of professional experience. In the practices considered by nurses in the detection
of venous stenosis, there were no differences observed between the groups (P > 0.05). In steal
syndrome, there were no differences observed between the groups in the practices of the nurses
in the detection of this complication of the AVF (P > 0.05). We concluded that professional experi-
ence does not influence the detection of venous stenosis and steal syndrome.
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INTRODUCTION

The end stage of renal disease (ESRD) is considered a
public health problem with serious repercussions to an
individual and to a family such as in the social and eco-

nomic levels. The vascular access is a major reason of
mobilization of financial sources in health systems for
people with ESRD on hemodialysis (HD).1,2 Dysfunction
of vascular access represents around 20% to 25% of hos-
pitalizations of patients undergoing dialysis.3,4 The United
States of America provides approximately one billion
dollars for the maintenance of vascular access,2 reflecting
approximately 6.7 to 7.9 thousand dollars per patient
each year, which means 17% of the available resources for
the treatment of HD.5
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The functional arteriovenous fistula (AVF) is considered
by the scientific community as the vascular access of
excellence for treating HD, due to its prolonged patency
and fewer complications. Several methods are recom-
mended for the detection of complications with the AVF
such as physical examination, intra-access blood flow, rate
of recirculation and static venous pressure.6–9

Performing systematic examination of the AVF has
demonstrated its efficacy in detecting an impaired access
and in identifying complications.8,10 This examination is
carried out through inspection, palpation and ausculta-
tion of the AVF, all of which are easily implemented and
providing a high level of accuracy.10–12 With its imple-
mentation, one can identify the majority of venous
stenosis cases.10,13,14 Several authors describe the con-
tributions that nurses can provide in the detection of
problems or complications that may compromise the
functioning of AVF.6,7,15–17 Experienced nurses are impor-
tant in the reduction of access thrombosis; this reduction
in the rate of thrombosis can be up to 11%.18 Robbin
et al. (2002)19 evidenced that nurses with more than 5
years of experience in dialysis are able to detect through
physical examination the AVF maturation in 80% of the
cases.

Studies involving the detection of complications with
vascular access by nurses are scarce. We decided to evalu-
ate the elements of physical examination that nurses con-
sidered in the detection of complications of the AVF in
various HD centers. The time of professional experience
considered was less than 5 years and over 5 years. Our aim
was to compare the influence of professional experience
of nurses in the detection of venous stenosis and steal
syndrome.

METHODS

The study took place in eight HD centers between May
and September of 2011 in the north of Portugal. Sample
was constituted by registered nurses, selected by conve-
nience, who provided nursing care to individuals with
AVF in HD. All nurses who had more than 1 year of
professional experience were selected. Nurses who
worked in two or more HD centers were selected only
once. Data collection was done through a questionnaire
designed by the authors. The following data was collected:
age, sex, practical training (clinical training), theoretical
training (congresses/conferences and courses). Besides the
data collected, some open questions were made. The
nurses were asked about how they proceed in the detec-
tion of complications with AVF.

Two experts in physical examination of vascular access
validated the answers mentioned by the participants in the
detection of venous stenosis and steal syndrome. The
elements of examination used in this study were based on
information given by Beathard (1992, 1998)11,12 and
Sousa et al. (2013).20 Venous stenosis was considered
when the following was found during the inspection:
narrowing of the drainage vein; lack of drainage vein; arm
elevation test; presence of aneurysms; and presence of
collaterals veins. During the palpation, it was considered
when the following was found: hyperpulsatile pulse; pulse
augmentation test and discontinuous or absent thrill. Fur-
thermore during the auscultation, it was considered when
systolic bruit was found.

Steal syndrome was considered when the following was
found during the inspection: pale hand; cyanotic hand;
discoloration of the nail bed; peeling hand; and trophic
lesions (nails, loss of hair, muscle atrophy). During the
palpation, it was considered when the following was
found: cold hand; functional impotence; pain in the mobi-
lization of the hand and arterial pulses. Furthermore
during auscultation, it was considered when diastolic and
systolic bruit was found. Data collection was initiated after
approval by the ethical committee of the institutions that
participated in the study.

To compare the variables of the demographic charac-
teristics between the groups we used the Mann-Whitney
test. The Fisher test was used to compare the practice of
care of nurses in detecting complications between the
groups. All P values were considered significant if <0.05.
Analysis was performed with Statistical Package for the
Social Sciences software (version 17.0; SPSS Inc., Chicago,
IL, USA).

RESULTS

The population was constituted by 203 nurses, 45 worked
in more than one HD center, 23 nurses had less than 1
year of experience. The final sample was constituted by
135 nurses. We analyzed a total of 92 nurses, 34 of them
had less than 5 years and 58 nurses had more than 5 years
of professional experience. The nurses were divided in
two groups: group 1 and group 2. The youngest partici-
pant in group 1 was 25 years old, and the oldest partici-
pant in group 2 was 62 years old.

Demographic characteristics were similar in both
groups without statistically significant differences
(Table 1). Females represented the majority in both
groups, being 62% and 74% respectively in group 1 and
group 2. Regarding the practical training, there was
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no difference between both groups (18% vs. 12%,
P = 0.666).

In relation to the practices considered by the nurses in
the detection of venous stenosis, there were no differences

between the groups (P > 0.05). However, the “systolic
bruit” is the most considered in the two groups, 55% and
40% respectively in group 1 and group 2. Meanwhile, the
aspect of “pulse augmentation test” is not considered in
the detection of venous stenosis by nurses (Table 2).

Regarding steal syndrome, there were no differences
between the groups in the practices of the nurses in the
detection of this complication of the AVF (P > 0.05)
(Table 3).

DISCUSSION

The physical examination of the vascular access allows
identification of problems and complications affecting the
functioning of AVF.2,21,22 Nurses are in a unique position to
conduct the physical examination regarding vascular

Table 1 Demographic characteristics of the sample

Group 1
(1–5 y)

Group 2
(>5 y) P value

N 34 58 —
Age 32.6 ± 13.1 39.7 ± 8.2 0.354
Sex (Female) 21 (62%) 43 (74%) 0.312
Formation

Theoretical 34 (100%) 58 (100%) 1.000
Practice 6 (18%) 7 (12%) 0.666

Table 2 Interventions of nurses in the detection of venous stenosis

Group 1 (1–5 y)
(n, %)

Group 2 (>5 y)
(n, %) P value

Inspection
Narrowing of the vein drainage 10 (29) 8 (14) 0.204
Lack of drainage vein 6 (17) 4 (6) 0.208
Arm elevation test 3 (8) 1 (2) 0.250
Presence of aneurysms 9 (25) 15 (27) 1.000
Presence of collaterals 4 (13) 1 (2) 0.101

Palpation
Hyperpulsatile pulse 5 (16) 7 (12) 0.730
Pulse augmentation test 0 (0) 0 (0) 1.000
Discontinuous or absent thrill 15 (44) 22 (38) 0.801

Auscultation
Systolic bruit 19 (55) 23 (40) 0.298

Table 3 Interventions of nurses in the detection of steal syndrome

Group 1 (1–5 y)
(n, %)

Group 2 (>5 y)
(n, %) P value

Inspection
Discoloration of the nail bed 5 (15) 6 (11) 0.716
Trophic lesions 3 (7) 7 (13) 0.702
Peeling hand 1 (4) 0 (0) 0.365
Pale hand 5 (15) 15 (26) 0.383
Cyanotic hand 25 (74) 42 (72) 1.000

Palpation
Cold hand 30 (88) 47 (81) 0.739
Functional impotence 1 (4) 5 (9) 0.656
Pain to mobilize the hand 4 (13) 10 (17) 0.739
Distal arterial pulses 4 (13) 5 (9) 0.682

Auscultation
Diastolic and systolic bruit 9 (27) 18 (30) 1.000

Physical examination of AVF
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access because they puncture the AVF every 2 days.
Thereby, a nurse plays a fundamental role regarding the
detection of complications of the AVF in order to obtain
health gains for the person/company.23 With these results
it is shown that there are no significant differences
between the two groups. Professional experience does not
influence the practice of care of the nurses in the detection
of vascular access complications, including venous steno-
sis and steal syndrome. However, it appears that in venous
stenosis the factor “arm elevation test” is valued in the
inspection by 8% (n = 3) of nurses in group 1 and 2%
(n = 1) of nurses in group 2. This is an extremely low
value considering the importance of this test in the detec-
tion of the exact location of the obstruction in the draining
vein.20 Also, none of the nurses from both groups consid-
ered the aspect “pulse augmentation test” during palpa-
tion. This is an important test in the detection of fair
anastomotic stenosis, consisting of the compression of the
draining vein until disappearance of thrill, all veins
become hyperpulsatile (this means that the inflow is
normal); if the draining vein does not become hyperpul-
satile (this means that the inflow is abnormal), there may
be a stricture.24 This study contains aspects that are asso-
ciated with physical examination in the detection of
venous stenosis that are not considered by nurses regard-
less of time of professional experience.

The steal syndrome is rare but easily recognized.25 Diag-
nosis is usually established by clinical history and physical
examination. Typically, the symptoms begin with a cooling
and tingling hand, as pallor, and often pain with mobiliz-
ing hand. The hand can turn blue and trophic lesions
(nails, loss of hair and muscle atrophy) and ulcers can
appear. This study evidences that professional experience
does not influence the practices of nurses in the detection
of steal syndrome. It is noted that nurses in both groups
primarily value aspects associated with cyanotic hand
(74% vs. 72%) in the inspection, and cold hand (88% vs.
81%) in the palpation. This shows that nurses, regardless
of professional experience, are awakened in detecting
early symptoms of steal syndrome. However, a small per-
centage of nurses made the palpation of distal arterial
pulses (9% to 13%). It is important to assess the arterial
pulses (radial and ulnar) to detect the decrease in distal
perfusion, for “deviation” of the blood flow to the AVF.20

It is noted that a reduced number of nurses had prac-
tical training (18% vs. 12%). This situation does not allow
nurses to acquire and develop skills in detecting compli-
cations of the AVF through physical examination in a real
context. This may possibly be associated with the fact that
they do not have adequate training to enable them to carry
out physical examination in their clinical practice. Turmel-

Rodrigues (2003)13 and Linardi et al. (2004)26 evidenced
that nurses do not have skills to assess and detect changes
that may occur with the AVF. Early identification of any
changes in the performance of AVF allows interventions to
be provided before the acute loss of access, which would
mean not placing a central venous catheter, decreasing the
risk of sepsis.

Based on these results, we can deduce that nurses in
care practice do not integrate all aspects associated with
the physical examination to detect venous stenosis and
steal syndrome in their professional context. Perhaps the
existence of training programs geared towards nursing
staff can organize and provide important information for
the development of scientific capacity and skills to evalu-
ate the AVF.

A potential limitation of this study is the use of a con-
venience sample. This issue limits our ability to generalize
our results across a larger population of nurses. Further-
more, because the measures rely on self-reporting, the
findings may not reflect true behaviors.

RELEVANCE TO CLINICAL PRACTICE

This work allows realization that only some aspects of
physical examination are used by nurses in their clinical
context. The HD centers should promote continuous
training programs, particularly practical training that
allows nurses to develop instrumental skills in the assess-
ment of vascular access.

CONCLUSION

This study shows that professional experience does not
influence the detection of venous stenosis and steal syn-
drome by nurses. The nurses from both groups do not
select all the elements that constitute the physical exami-
nation in the detection of these complications. Nurses do
not integrate in their clinical practice all aspects related to
the physical examination to detect venous stenosis and
steal syndrome.

Manuscript received December 2013; revised March
2014.
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