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ABSTRACT

The anatomical snuff box (ASB) arterio-venous fistula (AVF) has gained increasing attention in
recent years as an alternative site for vascular access in hemodialysis patients. One of the challenges
in assessing its patency and predicting its long-term outcomes is the evaluation of blood flow
characteristics. Color Doppler ultrasound is a non-invasive tool that has shown promise in evaluating
vascular access and predicting outcomes for AVF. This article investigates the role of color Doppler
assessment in predicting the outcomes of ASB AVFs, including its ability to assess flow patterns,
vessel patency, and early detection of complications. The study aims to examine how Doppler
parameters correlate with fistula maturity and failure, offering valuable insights for clinical decision-
making. Our findings suggest that early Doppler evaluation can significantly aid in predicting the
success of ASB AVFs, helping to prevent potential failures and improve patient outcomes.
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Introduction

Anatomical snuff box AVF has emerged as an
innovative and effective site for hemodialysis
vascular access. Its location in the radial artery
and cephalic vein makes it less prone to
complications like stenosis, thrombosis, and
aneurysm formation compared to conventional
AVFs. Despite these advantages, the maturation
and long-term success of ASB AVFs can still be
unpredictable, and timely assessment is crucial
to detect early failures. One of the most
promising tools for non-invasive assessment of
these fistulas is color Doppler ultrasound, which
provides real-time imaging of blood flow
dynamics. (1)

Color Doppler ultrasound allows the evaluation
of important hemodynamic parameters, such as
blood flow velocity, peak systolic velocity, and
the presence of turbulence. It also provides
information on the patency and adequacy of the
vessels forming the fistula, which are crucial
indicators of fistula maturation. Given its high
sensitivity, color Doppler ultrasound can be
used to predict the success or failure of the AVF
at an early stage, potentially reducing the need
for repeated surgical interventions and
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improving the long-term functionality of the
fistula. (2)

This article explores the role of color Doppler
assessment in predicting the outcomes of
anatomical snuff box AVFs by reviewing its
utility in clinical practice, highlighting its
advantages over other imaging modalities, and
discussing its potential for enhancing patient
outcomes.

Aim
To evaluate the role of color Doppler ultrasound
in predicting the outcomes and long-term

success of anatomical snuff box arterio-venous
fistulas.

Objectives

1. To assess the correlation between Doppler
parameters (blood flow velocity, peak
systolic velocity, and flow patterns) and
fistula maturation.

2. To determine the role of color Doppler
ultrasound in predicting early complications
such as thrombosis or stenosis in ASB
AVFs.
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Materials and Methods
Study Design

A retrospective cohort study was conducted on
patients who underwent the creation of
anatomical snuff box AVFs for hemodialysis
access. The study included 50 patients who
were followed up for a period of six months
after surgery. Doppler ultrasound was
performed at baseline and then at regular
intervals (1, 3, and 6 months) to assess the
hemodynamic parameters.

Inclusion Criteria

e Adult patients (>18 years old) undergoing
anatomical snuff box AVF creation for
hemodialysis access.

e Patients with a follow-up period of at least 6
months.

e Patients who had no prior history of
vascular access complications.

Exclusion Criteria
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e Patients with pre-existing vascular disease
that could affect AVF formation (e.g.,
arteriosclerosis).

e Patients with insufficient follow-up data.

e Patients with contraindications to color
Doppler ultrasound.

Color Doppler Assessment

Color Doppler ultrasound was performed using
a high-resolution ultrasound machine (e.g.,
Philips 1U22) with a 12-5 MHz linear array
probe. The assessment focused on the following
parameters:

e Peak Systolic Velocity
measured at the anastomotic site.

e Blood Flow Volume: estimated by
measuring the vessel diameter and blood
flow velocity.

e Flow Patterns: assessed for laminar or
turbulent flow.

e Patency: based on the visualization of
any occlusion or narrowing of the
fistula.

Results

(PSV):

Table 1: Doppler Parameters and Their Correlation with AVF Maturation

Doppler Parameter Mean Value (Months | Correlation with Maturation Outcome
1-6)
Peak Systolic Velocity | 70.5+ 12.4 Strong positive correlation (r = 0.82, p < 0.01)
(cm/s)
Blood Flow Volume | 350 + 50 Moderate positive correlation (r = 0.72, p <
(mL/min) 0.05)
Laminar Flow (%) 90% Significant positive correlation (r = 0.77, p <
0.01)
Turbulent Flow (%) 10% Negative correlation with maturation (r = -
0.65, p <0.05)

Table 2: Incidence of Complications Based on Doppler Findings

Doppler Finding Incidence of Complication (%) Complication Type
PSV <50 cm/s 25% Stenosis, Thrombosis
PSV > 50 cm/s 5% No major complications
Turbulent Flow 30% Occlusion, Poor Flow
Laminar Flow 95% Functional Fistula

Discussion

The findings from Table 1 indicate that Peak
Systolic Velocity (PSV) is the most significant
Doppler parameter correlated with AVF

maturation. A higher PSV (>50 cm/s) was
strongly associated with successful maturation
of the AVF. A study by Castro Santos GD et al.
demonstrated that PSV is a reliable predictor of
fistula maturation, with higher velocities
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correlating with increased vessel diameter and
reduced risk of failure (3). In contrast, low PSV
(<50 cm/s) was associated with a higher risk of
stenosis or thrombosis, consistent with findings
from other studies (4).

The blood flow volume also showed a
moderate positive correlation with AVF
maturation. A study by Zhang et al. found that
adequate flow volume is essential for the proper
function of the AVF, as it ensures the optimal
dilation of the vessels at the anastomotic site
(5). Furthermore, laminar flow (observed in
90% of successful cases) is considered a
positive indicator of AVF maturation, as it
suggests smooth, undisturbed blood flow.
Conversely, turbulent flow, seen in 30% of
patients, was associated with higher rates of
complications such as thrombosis and
occlusion, highlighting its importance as a
predictive marker of AVF failure (6).

In Table 2, it is clear that patients with low PSV
(<50 cm/s) and turbulent flow had a
significantly higher incidence of complications,
which were predominantly related to stenosis
and thrombosis. This aligns with the research
conducted, who found that Doppler assessments
showing turbulent flow and low PSV could
predict fistula failure in the early stages (6,7). In
contrast, those with laminar flow and higher
PSV had a lower incidence of complications,
supporting the utility of Doppler ultrasound in
early intervention and management.

Conclusion

Color Doppler ultrasound plays a crucial role in
predicting the outcomes of anatomical snuff box
arterio-venous fistulas. Doppler parameters,
such as peak systolic velocity, blood flow
volume, and flow patterns, have shown strong
correlations with AVF maturation and function.
Early identification of abnormalities, such as
low PSV and turbulent flow, can help predict
complications like stenosis or thrombosis,
enabling timely interventions. Overall, color
Doppler ultrasound is a valuable, non-invasive
tool for monitoring and managing the success of
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AVF creation, potentially improving long-term
outcomes in hemodialysis patients.
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