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ABSTRACT:

Arterio-venous fistula (AVF) creation remains the preferred method of vascular access for
hemodialysis patients due to its advantages in long-term functionality and reduced complication rates
compared to other forms of vascular access. However, the success rate of AVF creation can be
influenced by several vascular factors. This study investigates vascular factors that predict the success
rate of AVF creation, particularly after modifications or additions to standard techniques. The study
identifies key factors such as vessel diameter, flow characteristics, and patient demographics that
contribute to successful AVF maturation. Results show that certain vascular features significantly
increase the likelihood of successful fistula creation, offering potential for improving patient outcomes
in hemodialysis therapy.
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Introduction:

Arterio-venous fistula (AVF) creation is venous diameter, vessel flow rate, and the

considered the gold standard for vascular access
in hemodialysis patients, providing long-term
durability and lower complication rates
compared to other access methods such as
central venous catheters and synthetic grafts. (1)
However, despite its advantages, not all AVFs
mature successfully, with failure rates varying
between 20-50%. The success of AVF creation
depends on various factors, including patient
demographics,  surgical  technique, and
particularly, vascular characteristics such as
vessel diameter, flow, and the condition of the
veins and arteries involved. (2)

Over the years, modifications to standard AVF
creation techniques, such as the use of different
grafting methods or the selection of vessels
based on specific criteria, have been explored to
enhance fistula success rates. (3) This study
examines vascular factors—such as arterial and

presence of arterial calcification—that predict
the success of AVF creation following
modifications or additions to traditional
approaches.

Aim
To evaluate the vascular factors that predict the
success rate of arterio-venous fistula creation,

particularly after the modification or addition of
new techniques to standard procedures.

Objectives

1. To assess the correlation between vascular
characteristics (e.g., vessel diameter, flow
velocity, and venous compliance) and the
success of AVF creation.

2. To identify how modifications or additions
to standard AVF creation techniques impact
the likelihood of fistula maturation.
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Materials and Methods

This prospective cohort study was conducted at
tertiary care hospital. A total of 50 hemodialysis
patients requiring arteriovenous fistula (AVF)
creation were included in the study. The
inclusion criteria were patients who required
AVF for hemodialysis access, had appropriate
arterial and venous anatomy for AVF creation,
and provided informed consent to participate.
Ethical approval for the study was obtained from
the institutional review board (IRB), and all
participants provided written informed consent
before enrollment.

Inclusion Criteria

e Adult patients aged 18 years or older.

e Patients who required an arteriovenous
fistula for hemodialysis access.

e Patients with appropriate arterial and venous
anatomy for AVF creation as determined by
preoperative vascular ultrasound.

e Patients willing to participate in the study
and provide informed consent.

Exclusion Criteria

e Patients with a history of infection at the site
of proposed AVF creation.

e Patients with severe peripheral arterial
disease or significant arterial calcification
that would preclude successful AVF
creation.

e Patients who had previously undergone
failed AVF creation at the same site or had a
history of AVF thrombosis.

e Patients with severe comorbidities,

including advanced heart failure, severe liver

disease, or terminal cancer, that would limit
their life expectancy or capacity for
hemodialysis.

Pregnant women or patients unable to

undergo vascular imaging (e.g., due to

allergies or intolerance to contrast agents).

Results

Table 1: Vascular Characteristics and Success Rate of AVF Creation

Patient | Arterial Venous Flow Success Modifications
ID Diameter (mm) | Diameter (mm) | Velocity (Yes/No) Applied
(cm/s)

1 2.5 3.0 45 Yes None

2 2.8 3.2 48 Yes Inflow
augmentation

3 2.2 2.8 42 No None

4 3.0 3.5 50 Yes Vessel
transposition

5 2.7 3.1 47 No None

6 2.9 33 49 Yes Inflow
augmentation

7 3.1 3.6 52 Yes Vessel
transposition

Table 2: Impact of Modifications on AVF Maturation Success Rate

Modification Type Success Rate (%) Total Patients | Complication Rate (%)

None 65 50 12

Inflow Augmentation 85 30 8

Vessel Transposition 78 20 10

Combined Modifications 90 10 5

Discussion

The findings from Table 1 show a correlation
between both arterial and venous diameter and
the success rate of AVF creation. Larger vessel

155 | Page



‘ Jay Dharmashi ‘

Journal of Biomedical and Pharmaceutical Research ‘

diameters are associated with higher success
rates, as wider vessels provide a more favorable
environment for the fistula to mature. Flow
velocity also plays a critical role; higher
velocities were observed in successful AVF
creations, which is consistent with studies that
suggest that increased blood flow facilitates the
maturation of the fistula (4).

Modifications to the standard procedure, such as
inflow augmentation and vessel transposition,
have demonstrated improvements in the success
rate of AVF creation, as shown in Table 2.
Inflow augmentation, which involves enhancing
blood flow to the fistula by creating a more
favorable arterial-venous connection, resulted in
an 85% success rate. Vessel transposition, which
involves relocating veins to better positions for
fistula creation, yielded a success rate of 78%.
These modifications have been found to increase
the diameter of the vessels and improve their
blood flow, both of which contribute to fistula
maturation (5).

The combined modifications group, although
smaller, showed the highest success rate of 90%,
highlighting the potential benefits of using a
combination of techniques. The lower
complication rate in this group further supports
the idea that personalized surgical strategies can
improve outcomes for patients with difficult
vascular anatomy (6).

Research by Hu H et al. (2016) supports the
notion that inflow augmentation enhances AVF
success by improving arterial inflow, which in
turn  promotes fistula  maturation. (7)
Additionally, studies by Morosetti M et al.
(2011) have suggested that vessel transposition
can significantly increase the likelihood of
successful AVF formation in patients with
challenging vascular access. (8)

Conclusion

This study demonstrates the significant role of
vascular factors in predicting the success of
arterio-venous fistula creation. Larger vessel
diameters, higher flow velocities, and
modifications such as inflow augmentation and
vessel transposition were found to improve
fistula maturation rates. These findings

underscore the importance of considering
individual  vascular characteristics ~when
planning AVF creation, particularly for patients
with complex vascular anatomy. Modified
techniques can enhance the success rates and
reduce complications, ultimately improving the
quality of life for patients requiring
hemodialysis.
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