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When Arterial, Venous Pressure and
Blood Flow are Deceiving Compared
to Physical Examination and
Arterial-Venous Fistula Angiogram

Abstract

This is a case of end-stage renal disease on hemodialysis for a long time via right
forearm radio-cephalic arterial-venous fistula. She had multiple interventional
angioplasties to keep her fistula functioning for dialysis. Except for a tense
aneurysmal dilatation on clinical examination her surveillance and clinical data
are not indicative for any problems with the fistula. The author emphasizes the
importance of clinical examination when evaluating the arterial-venous fistula and
showed the shortcoming of clinical surveillance if not combined with monitoring
and clinical examination.
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Introduction 4

The case is 68 year old African American female with history of
type-2 diabetes mellitus, hypertension, congestive heart failure
(CHF), hyperlipidemia, and end-stage renal disease (ESRD) on
hemodialysis (HD) for 8 years via a left radial-cephalic arterial-
venous fistula (RCAVF). She was referred to the dialysis access
center of Pittsburgh, PA for evaluation of her RCAVF because of
tense lower aneurysm but no bleeding or high venous pressure
recordings. Here blood flow on HD ranges from 550-600 ml/
min, with venous pressure range of 81-20lmmHg. The venous
access pressure ratio (VAPR) with the graph is shown in Graph 1.
She had a total of 8 interventions (angioplasties) on her fistula
because of stenosis in the draining cephalic vein between the 2
aneurysms. The dialysis nurse is cannulating her below and above
the stenotic area with no increase of her venous pressure or
decrease in her blood flow, see the angiogram pictures (Figures
1 and 2). We presented this case to show the deceiving venous,
arterial pressure and blood flow had physical examination and
angiogram of the fistula were not done. This case illustrated the
shortcoming of the access surveillance using pressure and blood
flow measures if not supplemented with physical examination of
the access. K
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Figure 1 Pre-angioplasty angiogram.
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Figure 2 Post-angioplasty angiogram.
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Discussion

Access surveillance is important to prevent access dysfunction
and decrease access complication (stenosis and thrombosis).
These are the most common reasons of hospitalization in end-
stage renal disease patients. Stenosis refers to the reduction
in the diameter of the access which impedes flow through the
access. This is usually due to neo-intimal hyperplasia induced by
trauma and turbulent blood flow [1-3]. Significant stenosis in the
access leads to ineffective dialysis with decrease life of access [4]
and eventually, hypertension with its attending complications.
Two methods are used for access surveillance, direct method
with Doppler ultra-sound or Magnetic resonance angiography
where the degree of blockage is measured by the degree of
access stenosis. These methods are expensive and cannot be
performed in regular dialysis sessions [5,6].

On the other hand, the indirect measurement do not provide any
information about the access diameter. However, they measure
the rate of flow through the access and the pressure at different
points in the access [5-10]. Low flow rate and high access
pressure indicate access stenosis at some location up-stream
to the point of measurement. These methods are inexpensive
as flow rate or pressure readings can be obtained directly from
the dialysis machine. The indirect measures are most popular
in access surveillance. The ratio of access pressure to the mean
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arterial pressure (VAPR) measured during each dialysis is used in
our centers for surveillance. The current recommendations by
the National Kidney Foundation (KDOQI threshold) suggested
intervention for all patients when the VAPR hits a value of 0.55.
It is well known that stenosis reduces the life of the access and
decrease the effectiveness of HD (4). Timely intervention is
beneficial to the quality of life for patients with ESRD [4,11]. The
relationship between the blood flow through the access and the
stenosis is sigmoidal and hence, blood flow remains unchanged
with progression of stenosis (60%) until critical stenosis is reached
when flow decreases precipitously.
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that history and examination of the access should be an integral
part of access monitoring.
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