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Abstract

Objectives: To investigate the effect of regional versus local anesthesia on perioperative outcomes in patients with end-
stage renal disease undergoing radiocephalic arteriovenous fistula for hemodialysis access.

Materials and Methods: A total of 80 patients who underwent primary radiocephalic arteriovenous fistula were
included in this study and randomly and equally divided into two groups; as regional anesthesia group (n=40) and local
anesthesia group (n=40). The basic clinical characteristics and perioperative outcomes of the patients were recorded and
compared between the groups.
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Abstract

Results: The mean ages were 59.7 years in the regional anesthesia group and 60.4 years in the local anesthesia group.

Twenty-nine (72.5%) of the patients in the regional anesthesia group and 26 (65%) of the patients in the local anesthesia

group were male. The groups were statistically similar in terms of basic clinical characteristics. There were no significant

differences in postoperative complications, including bleeding and wound infection, between the groups. There were no

significant differences in immediate, primary, and functional patency rates between the groups, and both groups were

statistically similar.

Conclusion: Compared with local anesthesia, regional anesthesia has not significant impact on perioperative outcomes

in patients with radiocephalic arteriovenous fistula for hemodialysis access.

Keywords: Regional anesthesia, local anesthesia, radiocephalic arteriovenous fistula

Introduction

Hemodialysis is the most commonly used renal
replacement therapy for patients with end-stage renal
disease (ESRD). An autogenous arteriovenous fistula
(AVF) is the most appropriate option for hemodialysis
access because of their association with lower thrombosis
and infection risks, increased quality of life, and longer
life expectancy”. On the other hand, in some patients with
autogenous AVF, AVFs cannot be used for hemodialysis
access for various reasons. In the literature, the rate
of patients who cannot access hemodialysis through
autogenous AVFs is between 10% and 50%?. AVF
failure is frequently observed in patients who undergo
radiocephalic AVF creation on small diameters and distal
vessels at the wrist level. Several factors such as small
cephalic vein and radial artery diameters, insufficient
blood flow in the radial artery, and obstruction or occlusion
in the cephalic vein increase the risk of radiocephalic AVF
failure®.

AVF can be created using various anesthesia techniques,
including local anesthesia (LA), regional anesthesia
(RA), such as brachial plexus block (BPB), and general
anesthesia. In patients with ESRD, local and RA methods
are almost always preferred over general anesthesia
for creating AVF because of general anesthesia-related

adverse events and frequent comorbidities®. There is no
exact evidence that any one anesthetic approach could
have a substantial impact on AVF outcome or failure
even if RA procedures could directly influence vessel
diameters and perioperative blood flow. In other words,
it is still controversial whether RA is exactly superior to
LA in terms of postoperative outcomes in patients created
AVEF. Thus, we designed this study to examine whether
BPB and LA, the two most commonly used anesthesia
methods for AVF creation, make a significant difference
in postoperative outcomes in patients undergoing
radiocephalic AVFs®®, Thus, we designed this study to
examine whether BPB and LA, the two most commonly
used anesthesia methods for AVF creation, significantly
affect postoperative outcomes in patients undergoing

radiocephalic AVF.

Materials and Methods

Ethics
the Uludag University Faculty of Medicine Clinical

Committee approval was obtained from
Researches Ethics Committee (approval no.: 2017-10/31
date: 04.07.2017), and the study was conducted based
on the ethical rules of the Declaration of Helsinki. The
patients included in the study were informed about not
only the operation but also the study, and written informed
consent was obtained.
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Patients and Study Design
This
included patients undergoing autogenous radiocephalic

prospective randomized comparative study
AVF for hemodialysis access. A total of 80 patients were
randomly assigned using a computer-generated allocation
system to receive either regional or LA and equally divided
into two groups. During the operation, patients in group
1 were operated under RA while those in group 2 were
operated under LA. The inclusion criteria were first-time
primary native radiocephalic AVF operation at the wrist
level. The exclusion criteria were age under 18 years,
pregnancy, previous AVF operation, operations performed
at levels other than the wrist level, and AVF operation
using a synthetic graft. A CONSORT flow diagram for
patients screened and excluded from the study is shown
in Figure 1.

The patients’ baseline clinical characteristics and
perioperative outcomes were recorded and compared
between the groups. All patients underwent routine

Doppler  ultrasonographic  evaluation not only
preoperatively but also in all postoperative control
examinations. Doppler ultrasonographic evaluations

were performed by a single experienced radiologist. In
this study, the primary endpoint was primary patency at
3 months, while the secondary endpoints were immediate
patency and functional patency at 3 months, as well as
postoperative complications, including bleeding and
wound infection. Immediate patency was defined as
the existence of a thrill or bruit on the created AVF
upon hospital discharge. Primary patency at 3 months
was defined as the existence of a thrill or bruit on the
created AVF in the absence of any additional intervention
within the first 3 months after the operation. Functional

CONSORT Flow Diagram

Enrollment

Assessed for eligibility (n=93)

_ ,le

Excluded (n=13)

Decline to participate (n=8)

& Operation performed at levels other
than the level of wrist (n=3)

& Operation using a synthetic graft (n=1)
Q@ Age under 18 years (n=1)

Allocation

Group 1, Regional anesthesia group
(n=40)

Figure 1. CONSORT Flow Diagram
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Group 2, Local anesthesia group
(n=40)
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patency at 3 months was evaluated both clinically (used
in hemodialysis patients, or deemed suitable for vascular
access by the expert hemodialysis nurse in predialysis
patients) and ultrasonographically (> 5 mm diameter and
flow rate > 500 mL/min).

Anesthesia and Operative Techniques

BPB was performed by expert anesthesiologists using
an axillary approach. The patients were placed in the
supine position with their arms abducted, and the axillary
region was made aseptic. The nerves were identified
using a needle-connected nerve stimulator system. When
negative pressure was applied and no blood was seen, 5
mL of bupivacaine was applied at once. LA was provided
with 10-15 mL of prilocaine subcutancously after asepsis
of the surgical field was achieved. All patients were
operated on by the same surgical team. After preparing
the radial artery and cephalic vein, 0.5 mL of heparin was
intravenously administered to the patients. The cephalic
vein was thoroughly freed to increase fistula flow.
Anastomoses were performed using 7/0 polypropylene
with the end-to-side anastomosis technique. After the
completion of the anastomosis, the existence of a thrill or
bruit was considered to indicate that the anastomosis was
working. After surgery, low-molecular-weight heparin
was administered for one week to prevent AVF thrombosis
if not contraindicated.

Table 1. Baseline clinical characteristics

Variable

Age (year)

Gender (male)

Obesity (BMI >30 kg/m?)

HT

DM

CAD

Cephalic vein (wrist) diameter (mm)

Radial artery diameter (mm)

Group 1 (Regional

Statistical Analysis

Data were analyzed using the Statistical Package for
Social Sciences version 20.0 (SPSS Inc., Chicago, Illinois,
USA). The conformity of continuous variables to normal
distribution was investigated with Kolmogorov-Smirnov
test. When comparing continuous variables with normal
distribution, Student’s t-test was used. The chi-square
test was used to compare categorical variables. Data are
presented as mean =+ standard deviation for continuous
variables and number (percentage) for categorical
variables. A p-value of less than 0.05 was considered

statistically significant.

Results

The mean ages of the regional and LA groups were
59.7 and 60.4 years, respectively. Twenty-nine (72.5%)
patients in the RA group and 26 (65%) patients in the LA
group were male. The most common comorbid diseases in
our study population were hypertension, coronary artery
disease, and diabetes mellitus. The mean preoperative
cephalic vein diameters at the level of wrist were 2.31 mm
in RA group and 2.35 mm in LA group. There were no
significant differences between the groups in terms of the
analyzed baseline clinical characteristics, and the groups
were statistically similar (Table 1).

Group 2 (Local

anesthesia) anesthesia) LS
59.7+11.2 60.4+11.0 0.764
29 (72.5%) 26 (65%) 0.469
12 (30%) 11 (27.5%) 0.805
28 (70%) 30 (75%) 0.617
12 (30%) 13 (32.5%) 0.809
15 (37.5%) 16 (40%) 0.818
2.31+0.20 2.25+0.18 0.157
2.13+0.08 2.11+0.09 0.369

BMI: Body mass index, HT: Hypertension, DM: Diabetes mellitus, CAD: Coronary artery diseas
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Following the operations, thrill could not be received in
two of the RA patients and five of the LA patients, and this
difference was not statistically significant. Bleeding (>25
mL) was observed in two patients in the RA group, and
these patients were re-explored for bleeding control on the
same day after the operation. None of the patients in the
LA group underwent re-exploration for bleeding. During
the entire follow-up period, superficial wound infection
was observed in one RA patient and two LA patients,
and the infection regressed with oral antibiotherapy. The
primary and functional patency status of the created AVFs
were evaluated at 3 months after surgery. The primary
patency rate was 87.5% for the RA group and 77.5% for
the LA group, whereas the functional patency rate was
82.5% for the RA group and 70% for the LA group, and
these differences were not statistically significant (Table
2).

Discussion

In this study, we compared the effects of local and RA
on postoperative outcomes in patients undergoing primary
radiocephalic AVF creation. The groups were similar
in terms of age, sex, comorbidities, and preoperative
vascular diameter, ensuring a balanced baseline for
analysis. Our findings revealed no statistically significant
difference in primary or functional patency rates between
the two groups, although RA was associated with slightly
higher rates. However, patients in RA groups experienced
more bleeding complications, requiring re-exploration in
some cases. These results were interpreted in light of the
existing literature.

In most patients with ESRD who require hemodialysis,
general anesthesia is not often preferred for AVF

Table 2. Postoperative outcomes

Group 1 (Regional

creation due to the presence of comorbid diseases, such
as hypertension, diabetes mellitus, and coronary artery
disease, as well as the risks for general anesthesia-related
adverse events; rather, LA or RA methods, such as BPB,
come to the fore for this purpose®. The sympathetic
effects of RA, which enhance vascular diameter and
improve intraoperative blood flow, have been extensively
documented in previous studies®”. For instance, Aitken et
al.® demonstrated that RA led to better short-term patency
rates than LA, although this advantage diminished in the
long term. Additionally, RA facilitates distal anastomosis
by increasing intraoperative venous diameters, potentially
improving surgical outcomes®. In our study, the higher
primary patency rates observed in the RA group, although
not statistically significant, might reflect these effects.
However, the lack of significance can be attributed to the
limited sample size.

On the other hand, LA is associated with higher rates
of vascular spasm, which may increase the risk of early
thrombosis and AVF failure®. Despite these concerns,
our findings suggest comparable blood flow and patency
rates between local and RA, which is consistent with prior
studies.

From a safety perspective, RA is an operator-
dependent technique, and its success and complication
rates are significantly influenced by the practitioner’s
expertise!!®!V. Despite its advantages, RA carries a
risk of neurological complications if not administered
accurately. Issues such as postoperative paresthesia or
paralysis can arise from factors like intraneural injection,
direct nerve trauma, ischemia caused by edema or
hematoma formation, or neurotoxicity of the anesthetic

Group 2 (Local

VeI anesthesia) anesthesia) PRERD
Bleeding (> 25 mL) 2 (5%) 0 (0%) 0.152
Wound infection 1(2.5%) 2 (5%) 0.556
Immediate patency 38 (95%) 35 (87.5%) 0.235
Primary patency at 3 months 35 (87.5%) 31 (77.5%) 0.239
Functional patency at 3 months 33 (82.5%) 28 (70%) 0.189
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agent!?, The higher re-exploration rates reported in the
RA group suggest that the increased blood flow and
vascular dilatation effects of RA may increase the risk of
bleeding complications, especially in complex patients.
Nonetheless, the similar infection rates between the
groups in our study reinforce the overall safety of both
anesthesia techniques.

Our findings suggest that LA is a feasible and effective
option for creating an AVF in patients undergoing primary
radiocephalic AVF, offering results comparable to those of
RA without increasing the risk of bleeding or neurological
complications. Although RA confers potential advantages
in vascular hemodynamics, these benefits must be
weighed against their complication profile, particularly
in centers with limited operator expertise. These results
are consistent with the existing literature and highlight
the need for individualized anesthetic strategies based on
patient characteristics and surgical requirements. Future
studies with larger patient cohorts and extended follow-
up periods are warranted to further validate these findings
and optimize anesthesia practices in AVF surgery.

Study Limitations

This study has several limitations that should be
acknowledged. First, the relatively small sample size may
have limited the statistical power to detect significant
differences in primary and functional patency rates between
the groups. Second, our follow-up period was limited to 3
months, which may not capture long-term outcomes such
as sustained patency and successful dialysis. Third, as a
single-center study, the findings may not be generalizable
to other institutions with differing patient populations,
surgical techniques, or operator expertise. Lastly, the
potential variability in RA administration, influenced
by operator skill and technique, might have introduced
biases. Future multicenter studies with larger cohorts and
extended follow-up periods are needed to address these
limitations and provide more robust evidence.

Conclusions

This study highlights that LA a is an effective and
reliable option for primary AVF creation, yielding
outcomes comparable to those achieved with RA.
Although RA demonstrated a slight advantage in
primary and functional patency rates, this did not
reach statistical significance and was accompanied
by higher bleeding-related complications requiring
re-exploration. These findings suggest that although
RA offers potential hemodynamic benefits, its risks
and dependency on operator expertise warrant careful
that
prioritize patient safety and surgical efficiency should

consideration. Tailored anesthetic strategies
guide clinical decision-making. Further large-scale,
randomized studies with long-term follow-up are
necessary to confirm these results and provide more

definitive recommendations.
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