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ABSTRACT

Introduction: Arteriovenous Fistula (AVFs) is the gold standard for hemodialysis & it is the best modality for hemodialysis access. Anastomotic
creation of autogenous arteriovenous fistulas can be performed in different ways; side to side (STS) or end to side (ETS). However, there is a
paucity of evidence to recommend them. In this study aimed to describe clinical outcome to AVF surgery for improving early patency rates.
Objectives: To compare the results of both surgical techniques for creation of arteriovenous fistula (AVF); End to side (ETS) versus Side to side
(STS) artery techniques.

Materials and Methods: This is prospective randomised control trial study that is going to be conducted at in department of Cardiovascular and
Thorasic Surgery , pt. J. N. M. Medical college Raipur. Patients were divided into two groups according to use of End to side (ETS) & Side to side
(STS) technique between May 2019 to June 2019 (2 Monhs) , with six month postoperative follow up period. Group I consisted of 25 patients with
End to side & Group II consisted of 25 patients with Side to side technique. Both groups were followed for duration of 6 months to assess patency.
For evaluating the quantitive variables, t-test was used while qualitative variables were measured using the chi-square and Fisher's exact tests.
Results: In this study were included with 25 patients in End to Side (ETS) group and 25 patients in Side to Side (STS) group. Co-morbidities was
not found to be significantly associated with the both groups. There were also type of fistula was not found to be significant associated with ETS &
STS groups. In the six months duration, 5 patients (20%) in the STS group and 4 patients (16%) in the ETS group experienced a non working AVF.
The total failure rate was 18% and during the 6 months of follow up no significant difference was detected in the patency rate.

Conclusion: Similar patency rates between ETS and STS fistula configuration, however, type of fistula was not significantly associated with the
STS technique.
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Background:

End-stage renal failure is common in world- wide population with the
incidence of more than1,000,000 patients in a year, who are undergone
renal replacement therapy'. Hemodialysis is simple, cost effective and
most common treatment modality in patients with end-stage renal
failure™. The National Kidney Foundation Dialysis Outcomes Quality
Initiative, The Fistula First Breakthrough Initiative, and The Society
for Vascular Surgery, recommend arteriovenous fistula (AVF) as the
best available access for hemodialysis™‘. Several techniques of
anastomosis were defined in many years about creating AVF such as
end-to-side, side-to-side, and end- to-end”””. Regardless of the surgical
technique, main aim of the surgery is to provide the flow patency as
long as possible, without additional interventions. Early failure
secondary to vasospasm and/or thrombus formation is the most seen
etiologic factor of surgical failure™.

This study aims at analyzing the various factors affecting the clinical
outcome of arteriovenous fistula done by the modified technique. It
also aims to evaluate the outcome regarding patency, ease of access,
and complications and to compare them with studies done with
conventional technique of arteriovenous fistula.

Objective:

To compare the results of both surgical techniques for creation of
arterio-venous fistula (AVF); End to side (ETS) versus Side to side
(STS) artery techniques.

Material & Methods:

A single centre, Single surgeon Prospective randomized control trial
study was carried out between May 2019 to June 2019, data of 50
patients, who underwent Arterio-venous Fistula (AVF) surgery
secondary to end stage renal failure, who were was selected randomly.
Patients were divided into two groups. Group I was consisted of 25
patients to whom End to Side (ETS) technique was used. Group II
(STS) was consisted the remaining 25 patient. Demographic data of
patients, concomitant disorders, surgical side and locations,
preoperative arterial and venous diameters were recorded.

Optimal condition of arteries and veins is crucial for access surgery. An
optimal venous condition was defined as a good venous refill after its
manual emptying. If superficial veins could not be visualized with a
venous pressure tourniquet in place, or if any abnormality was noted on

the superficial venous examination, the patient was further evaluated
with a superficial venous duplex ultra sound scan. Using venous
duplex imaging, superficial veins were examined for their diameter,
distensibility, and continuity. The minimal acceptable diameter for use
was reported to be 2 to 3 mm, whereas optimal arteries had a three plus
positive pulse as an essential criterion. If any abnormality was noted on
the clinical arterial examination, the patient was further evaluated with
segmental pressures and a duplex ultrasound scans or pause volume
recordings. For optimal outcomes, no pressure gradient should have
been noted between the bilateral upper extremities, the arterial
diameter should have been greater than or equal to 2 mm throughout
the extremity, and a patent palmar arch should have been present.

Dominant versus non-dominant upper extremities were chosen based
on their vasculature status. Non dominant upper extremities were
selected in identical conditions, while following conditions enforced
AVF replacement in dominant upper extremities; unfavorable vessels,
previously AVF replacement in non-dominant upper extremity, which
is already out of order or same side subclavian temporary vascular
access for hemodialysis. Prep and drep was done, followed by a linear
incision to explore the arteries and veins of implantation site, while the
peri operative systolic blood pressure was preserved at 100 mmHg.

In the STS group after obtaining control over the distal and proximal
segments of the artery and vein, longitudinal arteriotomy and
venotomy were performed and 10 mm side to side anastomosis was
achieved. While in the ETS group, longitudinal arteriotomy was done,
proximal end of the vein was anastomosed to the side of the artery
using the end to side method. In cases where a good flow and thrill was
not obtained, coronary dilators for dilatation of superficial veins and
evaluation of the patency of veins before anastomosis was used. For
prevention of Venus hypertension, distal venous ligation was
performed.

Success in access surgery was defined when a good thrill was obtained
whereas in the absence of thrill, hence an unsuccessful access
replacement, excluded the patients from the trial. Post-surgery, a light
bandage was done and all the precautionary for early AVF thrombosis
and potency preservation were explained.

All patients were required for visits on the first postoperative day, when
the potency of AVF was reviewed, i.e. whether it had thrill or not and
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also the machinery murmur was auscultator. If any access had failed to
mature, it was examined with a duplex ultrasound followed by
venography if further information was necessary. The next visit was
scheduled a month later and the final visits was appointed 6 months
after the surgery. After initial matutation, the AV access was monitored
routinely while the patient was on dialysis. The preferred method of
monitoring was a monthly determination of access flow by the Doppler
technique. Access flow less than 600 mL/min or access flow less than
1000 mL/min that had decreased by 25% over the past 4 months were
evaluated with a duplex ultrasound followed by a fistulogram if further
information was necessary.

Statistical Analysis: The data gathered during the 6 months follow up
was registered in prepared forms and reviewed later to reach a
statistical conclusion. The data were analyzed using Statistical
Package for the Social Sciences version 20 (IBM Corp., IBM SPSS
Statistics for Windows, Armonk, NY: USA). For evaluating the
quantities variables, t-test was used while qualitative variables were
measured using the chi-square and Fisher's exact tests.

Results:

The present study included 50 Arterio-venous Fistula were created for
hemodialysis from May 2019 to June 2019, who were divided into two
groups of 25. In one group the venous artery anastomosing technique
was End to Side (ETS) while in the other group the Side to Side (STS)
anastomosing technique was used.

The overall median age was 48.00 (18.00 - 65.00) Yrs, median age was
50.00 (18.00 - 64.00) Yrs in group ETS and 42.00 (18.00 - 65.00) Yrs in
group STS. Nine of patients were female in group ETS, while Eight of
patients were female in group STS. 10 patients in group ETS, 9 patients
in group STS had Diabetes Mellitus & 19 patients in group ETS, 13
patients in group STS had Hypertension history. In this study all the
patients had anatomic & hematoma side. There were not any
statistically significant differences on demographic data of patients
(TableI).

Table No. 1: Demographic & Co-morbidities Variables.

[ETS [STS [P Value
Age
10-20 2 (8.0%) 3 (12.0%) 0.407
20 - 30 3 (12.0%) 4 (16.0%)
30 - 40 1 (4.0%) 4 (16.0%)
40 - 50 19 (76.0%) 14 (56.0%)
Sex (M/F) 16/9 17/8 0.765
Diabetes Mellitus [10 (40.0%)  [9 (36.0%) 0.771
Hypertension |19 (76.0%) 13 (52.0%)  [0.077

Although all the of the patients undergoing arterio-venous fistula
(AVF) replacement had at least 1 complication, there were no
significant differences in the overall rate of complications among the
AVF in both the groups (Table 2). The most frequent complication was
the Limb edema the AVF. This complication occurred with the highest
frequency in the STS group (P = 0.564). All AVFs requiring
superficialization were unable to be accessed for hemodialysis and so,
by definition, were immature. Thus, superficialization contributed to
assisted maturation in all AVFs in which it was performed. The second
most common complication was thrombosis, which accounted for
most of the failures to mature.

Table No. 2: Complication of Arterio-venous Fistula in ETS &
STS.

Complication ETS STS P Value
Limb Edema 9 (36.0%) 11 (44.0%) ]0.564
Venous Hypertension |1 (4.0%) 3 (12.0%) 0.602
Thrombosis 3 (12.0%) 2 (8.0%) 0.637
Steal 0 (0.0%) 1 (4.0%) 0.312

After a 6 month duration of follow up, in 9 of the patients arterio-venous
fistula (AVF) replacement was rendered not working. 4 of the failure
cases occurred in the ETS group whereas 5 cases of arterio-venous fistula
(AVF) replaced by the STS technique were unsuccessful. Failure of AVF
in the STS group was explained to be a result of thrombosis and venous
hypertensionin 2 & 3 patients respectively.

DISCUSSION:
There are various techniques for AVF surgery with several advantages
and disadvantages. End- to-side anastomosis is recommended in many

studies ***’. It is notified as the highest proximal venous flow patency

and arelatively low venous hypertension risk, when compared to other
modalities ***.

The creation of an arterio-venous fistula is an important activity that
requires discipline for the quality of the patient's future lives. In some
countries, a coordinated study has been conducted to establish the most
successful arterio-venous fistula. In these countries, arterio-venous
fistula is a professional surgical procedure that nephrologists,
radiologists and surgeons organize and evaluate together """ The
creation of fistulas should be given to a limited number of special
surgeons because good results are only provided by surgeons who
require specialization. All arterio-venous fistulas were created by
senior surgeons in this study.

Distal arterio-venous fistula is still the gold standard access for
hemodialysis. If these are not possible, middle arm and proximal arm
arterio-venous fistulas should be always investigated before
committing to proximal procedures. The upper arm fistulas potencies
were significantly longer in the various studies than in the lower arm “.

The percentage of patients with Diabetes Mellitus in our study was
38.0% & Hypertension was 64.0%. In similar studies done by various
authors', on transposed brachio-cephalic & Radio cephalic fistula.
Diabetes and Hypertension is the most important co-morbidity in
patients of chronic kidney disease.

Hypertension is one of the most important factors that can cause
vascular injury. Negative effects of hypertension on endothelial injury
have been shown in the studies. The adverse effects on the arterio-
venous fistula in hemodialysis patients have been proved in many
studies . However, in some studies, it was also said that it was
negligible to affect the fistula patency *. It has been shown statistically
that hypertension in our series affects the patency of the arterio-venous
fistula, negatively. Gibson et al. *' described an increased risk of
revision in diabetic patients, a finding in line with our own observation.
Diabetes mellitus may influence the formation of intimal hyperplasia
at the anastomosis or venous valve. Manne et al. " published an article
that suggests that diabetes does not affect fistula patency . In our
study, diabetes mellitus was found in 19 (38.0%) of patients. This had
an effect on the fistula patency. But no difference was found between
the patency rates of the arterio-venous fistula over the both group.

CONCLUSION:

Finally, our data analysis showed that some risk factors, such as age,
diabetes mellitus, hypertension, Limb Edema and Thrombosis
patency. Although comparing the result of the two groups with two
different techniques of AVF replacement during a follow up of 6
months, we can perhaps declare that there was no significant difference
in failure rates among the two groups to gain a permanent hemodialysis
vascular access. Nevertheless the possibility of reaching different
results with longer duration follow ups should not be ruled out and this
extra follow up time will definitely help reaching a better insight
regarding the AVF patency and access longevity.
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