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I. Introduction
What Is a Vascular Access Coordinator? What are their responsibilities? Why hire a Vascular Access
Coordinator? The intent of this handbook is to answer these questions and provide tools and
information for a Vascular Access Coordinator to use in order to fulfill their responsibilities.

A. Responsibilities of a Vascular Access Coordinator
The responsibilities of the Vascular Access Coordinator (VAC) are multifaceted. They begin in the
pre-dialysis and outpatient service with communication with the vascular access surgeon, coordination of the surgery, and patient and staff education. It takes place primarily in the dialysis clinic
making sure that everything runs smoothly and the needs of the dialysis patients are met every
time that they come to the clinic for dialysis. A Vascular Access Coordinator’s role also includes being a patient advocate, a teacher of patients and colleagues, and the liaison for all access issues.
Although a Vascular Access Coordinator’s primary focus is on the vascular access needs of patients,
they do much more than simply tend to patients. A VAC’s responsibilities also entail:
• Collecting, tracking and trending accurate and complete vascular access data;
• Educating patients in the care and management of vascular accesses;
• Monitoring vascular accesses with a focus on identifying access dysfunction prior to stenosis
and clotting;
• Monitoring central venous catheter (CVC) use with a goal to reduce catheters;
• Facilitating the referral process for diagnosis of accesses with dysfunction or other pathology;
• Facilitating referrals for interventional or surgical treatment appropriate for diagnosed vascular
access dysfunction;
• Monitoring documentation of vascular access care, intervention and outcomes;
• Participating in Vascular Access QAPI improvements and outcomes.

B. Access Coordinator Qualifications
Because a Vascular Access Coordinator is a relatively new position in dialysis clinics, qualifications
required for the position can be met by anyone who fulfills these Fistula First initiative
recommendations:
• Is an experienced hemodialysis healthcare worker (nurse, nurse practitioner, vascular access
practice nurse, dialysis technician and, in some cases, a renal dietitian or nephrology social
worker). This can be a current employee who takes on additional duties, or one can be hired to
fulfill the role;
• Has the necessary certifications in hemodialysis or nephrology;
• Is proficient in vascular access care and management and is committed to quality assessment
and performance improvement.
A Vascular Access Coordinator’s areas of competence would include:
• Developing and implementing protocols for staff support and patient education;
• Vascular access monitoring program implementation;
• Vascular access data collection;
• Audit infection and adverse outcomes;
• Quality control of vascular access care.
The professional and personal qualities that would serve a person well in the VAC role would
include: the ability to be flexible, mobile, assertive and accountable; be able to manage the Continuous Quality Improvement (CQI) process; be a collaborator and communicator erxtraordinaire with
others on their Dialysis Care Team.
VAC-1-hb Rev A 2018
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I. Introduction cont.
C. Benefits of Having a Vascular Access Coordinator
A skilled and effective Vascular Access Coordinator is an invaluable asset to a dialysis team
because they:
• Support hemodialysis nurses in difficult circumstances, especially cannulation or helping to
field central venous catheter management queries;
• Save nephrologists and staff time by ensuring the access is healthy and functioning;
• Improve clinic retention rates by proactively identifying problems with a patient’s access;
• Improve communication among the dialysis staff and the vascular access care team;
• Improve patient outcomes through consistent vascular access monitoring and surveillance.

D. Management Examples
DaVita Kidney Care and Fresenius Medical Care, two industries that control eighty-four percent
of the United States hemodialysis market, have adopted differing approaches to vascular access
management in their clinics.
DaVita employs Vascular Access Managers who serve as the central source of vascular access
information in a clinic They are charged with:
• Collecting vascular access data;
• Educating patients on access options;
• Coordinating care for access patients;
• Heading up the communication and collaboration with the access care team to improve
access-related outcomes.
Fresenius takes another approach to proactive vascular access management with their Timely
Catheter Removal Pilot Program. The initiative is run by a Fresenius team of physicians who focus
on dialysis access management. This particular program focuses on:
• Recognizing and evaluating patients with catheters either by hanging brightly colored
markers on their machines or grouping them together in specific areas of the clinic;
• Working intentionally to avoid catheter-related infections;
• Creating partnerships with local vascular access professionals;
• Enhancing clinic communication and coordination of care processes;
• Benchmarking steps to achieving a usable permanent access in ninety days or less.
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II. Vascular Access Coordinator’s Schedule
The typical day’s daily schedule for a for a Vascular Access Coordinator might resemble
the one shown below.
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III. Urgent Issues
Clearly, urgent issues must take precedence over a Vascular Access Coordinator’s planned schedule.
The issues that must be addressed immediately might change on a daily basis, but might include
patients with:
1. A clotted access: the vascular access coordinator should alert the nurse manager or
nephrologist immediately for referral to an interventionalist;
2. A catheter not working: the vascular access coordinator should double check the catheter’s
placement and/or perform a dialysis adequacy check of delivered flow and recirculation
with the HD03 Hemodialysis Monitor. If the issue cannot be resolved, the nurse manager or
nephrologist should be alerted;
3. Showing signs of infection: the vascular access coordinator might speak to the patient about
how long the access looks infected; check and cleanse the assess using aseptic technique and
report the issue to nurse manager/nephrologist.
4. Unable to get a needle in; the vascular access coordinator might assist in attempting to get the
patient cannulated. If unsuccessful, alert the nurse manager/nephrologist to seek and facilitate
alternative avenues for dialysis;
5. Someone who needs to go to the hospital: the vascular access coordinator might arrange or
have someone arrange for transportation to hospital; alert the hospital to the patient’s coming
and their condition and support the patient through the transition to another medical facility.
On any given day at the clinic, unexpected or urgent issues might interrupt the daily routine
or plan. This calls for a Vascular Access Coordinator to be constantly resourceful, flexible and a
problem solver.

VAC-1-hb Rev A 2018
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IV. Communication
A. Huddles
One effective way to get a Dialysis Care Team on the
same page each day is to institute a daily huddle with
your dialysis steam. They serve as a quick meeting
where your hemodialysis staff can share important
information about patient care. Huddles can take
place:
•
•
•
•

When there is a shift change;
When a new employee or patient arrives;
Before employees take breaks;
If an issue occurs that needs the resources of the
entire team.

Huddles can last between 5-15 minutes. They should
start at the same time and in the same place each day.

B. Benefits of a Huddle
The healthcare advocacy group Pioneer Network
summarizes the benefits of the huddle well.
“When information is shared through a huddle,
everyone hears EXACTLY the same information and
can share what they know. The group can share
what they know. The group can problem-solve any
issues on the spot. Staff closest to the [patient] know
the [patient] best. They have vital information and
effective ideas. When they understand the problem
and shape the solution, they have the best chance to
implement it well.”

VAC-1-hb Rev A 2018

7

Communication Breakdown
Example
Jane comes to your clinic for dialysis on
Mondays, Wednesdays and Fridays. When
she arrives for her Wednesday treatment,
her access is failing. What happened?
The Monday nurses noticed swelling
in Jane’s arm, but due to a breakdown
in communication, the Wednesday
nurses weren’t notified. Because of this,
Jane has to miss her treatments to fix
her access. Now your clinic is taking
a financial hit from the loss of her
treatments, and the quality of care for
Jane wasn’t where it should have been.
If the staff caring for Jane would have
used huddles, it’s likely her issue would
have been resolved in a timely manner
without her having to miss treatments.

Vascular Access

V. Patient Education
A. Introduction
A primary responsibility of a Vascular Access Coordinator is to
encourage the Dialysis Care Team to talk to, get to know and
listen to each patient that enters the clinic. Their job is not only
to administer dialysis, but also to support and advocate for their
patients as they undergo treatment. They should also encourage
patients to advocate for themselves with their health care team.
Not only is the Vascular Access Coordinator and the Dialysis Care
Team the first line of support for the patient, they also are there to
educate patients about their options about dialysis delivery (see box
below), how or manage their accesses and to help shepherd them
through their decisions and treatments. This should also include
information about caring for their catheters, fistulas and grafts, the
benefits of an arteriovenous fistulas, and how to protect their veins.

B. Central Venous Catheters (CVCs)
The Centers for Medicaid and Medicare (CMS) Fistula First, Catheter
Last Breakthrough Initiative advocates catheter reduction and
avoidance, if possible, because catheters are prone to infection
and thrombosis. Yet, up to 75% of hemodialysis patients will
have a catheter at some point for dialysis delivery, either for use
in hemodialysis initiation, (i.e. after acute renal failure) or for
permanent dialysis delivery. While catheters serve well as a shortterm bridge to a more permanent access, they should not, if possible,
be used as a permanent lifeline for dialysis administration. To help
avert problems with catheters, patients must learn about catheter
safety, and plan for a more permanent arteriovenous access to
achieve catheter freedom.

CVC Safety — The One Minute Catheter Check
A Vascular Access Coordinator should ensure
that each and every catheter patient knows
how to check their catheter daily, first by
looking at the catheters insertion site and
secondly, by feeling the catheter (see next page).
If they do not notice any change, they should
keep checking daily and report to their Dialysis
Care Team on the next visit that there was no
change. If, on the other hand, the patient sees
or feels a change in their catheter, they should
notify their Dialysis Care Team immediately to
get instructions on what to do next.
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CVC inserted via the jugular vein
into the right atrium of the heart
to serve as a vascular access for
hemodialysis.

Reference: Schmidli J et al, Vascular Access: 2018 Clinical Practice
Guidelines of the ESVS, Eur J of Vasc & Endovasc Surg May 2018

Vascular Access

V. Patient Education cont.
CVC Safety — The One Minute Catheter Check

Reference: www.esrdncc.org Lifeline for a Lifetime: Planning for Your Access developed by ESRD National Coordinating Center and Fistula First
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V. Patient Education cont.
C. Permanent Vascular Access
Ideally, a catheter should only be a short-term solution as a vascular access. When a patient’s
dialysis clinic and hospital records are reviewed and there is no access plan in place to move the
patient toward catheter freedom, the Vascular Access Coordinator or member of the patient’s
Dialysis Care Team can help a patient choose to move to a more permanent access such as an
arteriovenous fistula or an arteriovenous graft. Once a patient crosses the threshold into chronic
dialysis, he or she needs and deserves a vascular access plan.

Planning for a Vascular Access: A Lifeline for a Lifetime1
For either new and established patients, the patient and Dialysis Care Team should work together
to develop and carry out a patient-focused access plan that is followed at all sites of care: the
dialysis clinic; access center; hospital or outpatient facility or other location.
A Vascular Access Plan should include the following:
1. Generating an access plan and reviewing its steps;
2. Explaining how the surgeon will find the best site for the access;
3. Having a scheduled appointment with a vascular surgeon;
4. Undergoing surgery to create the vascular access;
5. Waiting for the access to mature or heal;
6. Using the access for hemodialysis;
7. Having the catheter removed once the vascular access is being used routinely;
8. Caring of the access for a lifetime with a daily one-minute check.
Reference: www.esrdncc.org Lifeline for a Lifetime: Planning for Your Access developed by

1

ESRD National Coordinating Center and Fistula First

Vascular Access Options
Arteriovenous Fistulas (AVF) — Preferred Access
Surgical connection between an artery and vein
• A continuous circuit;
• Lowest complication rate;
• 6-8 week maturation time;
• Best long-term primary patency;
• Requires the fewest interventions.

Arteriovenous Grafts (AVG)

AVG (synthetic or biologic materials)
• Ready for use in 2-3 weeks;
• Useful if veins prohibit AVF development;
• More infections than an AVF, but
less than an catheter;
• Tends to clot more often than AVFs.
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V. Patient Education cont.
Caring For Your AV Fistula: Look • Listen • Feel
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III. Patient Education cont.
The One Minute Access Check: Look • Listen • Feel cont.

Summary
An important role for a Vascular Access Coordinator and their Dialysis Care Team is to
work with each patient, preparing them and helping them to adapt to their dialysis
treatments.
If the patient has a catheter, a vascular access coordinator can teach them to perform a
routine catheter safety check and plan for a more permanent access, if possible.
• Catheters can be considered a Bridge to a Lifeline.
• Access Planning is preparing for a Lifeline for a Lifetime and
• Access Monitoring is caring for that Lifeline for a Lifetime.
Reference: www.esrdncc.org developed by ESRD National Coordinating Center and Fistula First under contract Number HHSM-500-2013NW002C sponsored by the Centers for Medicare and Medicaid Services (CMS).
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VI. Cannulation Education & Assistance
A healthy arteriovenous fistula or graft depends
on the quality of the blood vessels and the
surgical technique used to create the access. It
also depends on an essential part of hemodialysis treatment: the repeated cannulation of the
access. Nurses and nephrology clinical technicians (NCT) play a pivotal role in the cannulation
and care of a patient’s vascular access, for they
are the ones to cannulate the access and assess
vascular access function during every hemodialysis session up to 112 times each year. Successful
cannulation requires a high level of awareness
and skills of the dialysis nurse, frequent monitoring, and a continued evaluation and education of the technique.
Consequently, an essential role of a Vascular
Access Coordinator is to ensure that the dialysis
staff has competent cannulation skills. While
poor cannulation may result in VA complications
leading to suboptimal hemodialysis, the need
for extra needle insertions, patient discomfort,
interventions and even loss of the vascular access, correct cannulation technique can positively influence the lifespan of a vascular access.

Pre Cannulation Care
Arteriovenous Fistula (AVF)

Staff should examine the fistula before fluid
removal during each hemodialysis session. Patients in pre-dialysis therapy should be taught
how to perform self examination, and at the
very least they must have a physical examination by an experienced staff 4-6 weeks post-operatively.

Arteriovenous Grafts (AVG)

Because of its stiffer wall, an AVG usually has a
weaker thrill over the entire graft than an AVF.
In AVGs, healing is based on the time needed
for tissue to graft incorporation and for tissue
swelling to decrease after graft implantation,
rather than a flow increase over time because
flow is high from the day of surgery and changes little over time. Some polyurethane grafts,
multilayer ePTFE self-sealing grafts or biologic
grafts can be cannulated within 24-72 hours
VAC-1-hb Rev A 2018
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without major complications, avoiding catheters
in patients that need early hemodialysis and
that do not have suitable veins for a fistula.
After creation of an AVG most patients experience significant tissue swelling as a result of
tunneling so palpation of the graft is difficult
for the cannulating nurse and painful for the
patient. Therefore, grafts should generally not
be cannulated for at least 2 weeks after placement and only after the swelling has subsided
and palpation along the course of the graft can
be performed. It is usually as 2-4 weeks surgery.
Early cannulation grafts should, if possible, be
left for at least 24 hours after placement and
until after the swelling has subsided so that
palpation of the course of the AVG can be performed.

Skin Prep

Because hemodialysis patients are more frequent carriers of Staphylococcus aureus than
the general population, meticulous skin preparation prior to any cannulation is critical. To
minimize infections, facilities should have a procedural policy for patient VA preparation. Proper preparation of the access sites using strict
aseptic technique should be used for all cannulation procedures. Circular cleansing is generally
preferred over the east-west technique.
Reference: (www.cdc.gov/dialysis/coalition

Anesthesia

Pain related to cannulation is a significant concern for some patients. Anesthetics available for
needle insertions include: topical creams such as
those containing both lidocaine 2.5% and prilocaine 2.5%, intradermal lidocaine injection, and
coolant sprays which cause reduced pain sensation by rapid skin cooling on evaporation.

Pre-cannulation Exam

Vascular access stenosis is the most common
cause of access dysfunction. Monitoring by physical examination to detect the physical signs of
dysfunction before any cannulation is of utmost
importance. Monitoring should consist of a
full physical examination of the vascular access

Vascular Access

VI. Cannulation Education & Assistance cont.
prior to every hemodialysis session including
inspection, auscultation and palpation (Look,
Listen, Feel, see page 18). Inspection may reveal
swelling, signs of infection (redness, discharge,
edema), aneurysms, hematoma of the hand and
stenosis. Palpation should reveal a characteristic
thrill. A change in the strength of the pulse over
a short segment may indicate a stenosis, while a
pulsatile AVF indicates the presence of a downstream or distal stenosis. Post-stenotic collapse
of the vein on elevation of the arm can demonstrate the hemodynamic relevance of a stenosis.
The vascular access should have a bruit. Over a
stenosis a bruit will be high pitched.
Monitoring should also include a review of regular routine laboratory tests, including hemodialysis adequacy (urea reduction ratio or Kt/V),
and difficulties in cannulation or achieving hemostasis after needle withdrawal, documented
recirculation, and other clinical clues.

hole/opening at the back site of the needle) to
maximize the flow from the VA and reduce the
need for rotation and flipping of the needle.

Ultrasound-Assisted Cannulation

Cannulation related complications are especially
common in patients with a new vascular accesses especially in autogenous AVFs. Duplex Ultrasound (DUS) guided cannulation of AVFs might
improve the cannulation rate of more difficult
AVFs, potentially reducing the time required to
commence HD and the number of local cannulation complications.

Techniques

There are three methods for cannulation of the
vascular access: the rope ladder technique with
rotation of cannulation sites, the area technique
and the buttonhole technique also known as
constant site cannulation.

Cannulation
Needle Selection

It is important to choose the appropriate needle
according to the desired blood pump speed and
the available vascular access flow rate in order
to optimize HD efficiency. Needle selection is
especially critical for the initial cannulation. One
method used to select the appropriate needle
size is a visual and tactile examination. This
examination allows the person performing the
cannulation to determine which needle gauge
would be most appropriate, based on the size
of the vessels of the fistula. The needle size
should be equal to or smaller than that of the
vein without a tourniquet applied. If the needle is larger than the diameter of the vein with
the tourniquet applied, it can cause damage
with cannulation. It is also important to match
needle gauge to the blood flow rate. For initial cannulation attempts the smallest needle
available, usually a 17 G, is typically used. If the
arterial pressure falls below 200-250 mmHg, and
the venous pressure is higher than 250 mmHg,
the needle size should be increased. The arterial
needle should always have a back eye (an oval
VAC-1-hb Rev A 2018
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Rope Ladder Technique

The rope ladder technique is used for the cannulation of arteriovenous grafts, to avoid their
disintegration and the formation of pseudoaneurysms. It uses the entire length of the cannulation segment for cannulation and results
in moderate vessel dilatation over a long vein
segment. Two new puncture sites are created
with approximately 5 cm between the tips of
the arterial and venous needles, and at least 3
cm from the anastomosis, avoiding the previous
sites. The venous needle is placed in the direction of the blood flow (antegrade). Arterial needle placement can be in or against the direction
of the blood flow (antegrade or retrograde).
The direction of the arterial needle will not

Vascular Access

VI. Cannulation Education & Assistance cont.
influence the risk of recirculation as long as the
VA blood flow is greater than the blood pump
flow.
Based on assessment of the vascular access,
the dialysis nurse chooses the unique angle of
insertion for the needle. Generally, the angle
of insertion for a fistula is 25 degrees, and for
an graft 45 degrees. Grafts are tougher than
autogenous vessels. Cannulation-related complications are more often seen in autogenous
fistulas than in grafts.

Buttonhole Technique

The buttonhole technique is used for fistulas.
The buttonhole technique requires that the
fistula must be repeatedly cannulated at exactly
the same site, using the same insertion angle
and the same depth of penetration every time.
After approximately 6-10 sessions a tissue tunnel track is formed with sharp needles, enabling
the subsequent use of blunt needles for cannulation.
Ideally, the same nurse or nephrology clinical
technician should cannulate the fistula until an
established track is created to reduce the risk of
track malformation. Cannulation sites should be
selected in an aneurysm-free area with at least
5 cm between the tips of the needles. After a
good puncture route is established, subsequent
cannulators should only use blunt needles and
must follow the direction and angle of the
developed track. The benefits of buttonhole
cannulation include reduced complication rates:
lower infiltration rates resulting in a reduced
incidence of hematoma formation, fewer aneurysms, improved hemostasis times and less pain
during cannulation. It is also reported that the
VAC-1-hb Rev A 2018
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buttonhole technique is easier for patients who
self-cannulating their accesses. However, an increased risk of infection has been reported with
the buttonhole technique so staff re-education regarding correct cannulation techniques,
cleansing techniques and scab removal is critical.

Area Technique

A third less widely used technique is one that
it no longer recommended. It is the area technique that calls for repeated cannulations in
the same area of the vascular access. This leads
to aneurysmal dilatation of the puncture areas
with subsequent stenoses in adjacent regions.
Also, the overlying skin becomes thinner, which
leads to longer bleeding times after the needles
are removed.

Post Cannulation Access Care
Needle Withdrawal

To protect the vascular access from damage
and to facilitate proper hemostasis, needle
removal is also important. The needle should
be removed at approximately the same angle
as it was inserted. After the needle is removed,
gentle direct pressure should be applied to the
needle exit sites of both the skin and graft or
vessel wall, using a two-digit technique over a
hemostatic dressing. Pressure to the puncture
site should not be applied until the needle has
been completely removed, to prevent damage
of the vascular access.
In general, grafts require a longer time to
achieve hemostasis than fistulas. While compressing the area, it is important to ensure a
flow can be felt in the vascular access. A dressing should be applied to the sites, but should

Vascular Access

VI. Cannulation Education & Assistance cont.
not encircle the limb to avoid constriction of
blood flow to the vascular access. Prior to the
patient leaving the unit, the quality of the bruit
and thrill should be assessed and documented.
Difficulties in cannulation or achieving hemostasis after needle withdrawal can be a sign
of a venous outflow stenosis in a patient with
normal bleeding times. If prolonged hemostasis is ongoing, anticoagulation should be reassessed, dynamic venous pressure readings should
be reviewed, and vascular access flow studies
performed to rule out a stenosis as the cause.

2018 ESVS Clinical Practice Guideline
Recommendations
#35

Arteriovenous fistulas should be considered
for cannulation 4-6 weeks after creation,
and standard arteriovenous grafts after 2-4
weeks.

#36

Arteriovenous fistulas cannulation should
generally not be performed before 2 weeks.

#37

Arteriovenous fistula cannulation between
2 and 4 weeks after creation may be considered in selected patients under close supervision.

#40

Strict aseptic technique is recommended for
all vascular access cannulations.

#41

Physical examination of the vascular access
prior to any cannulation is recommended.

#42

In patients with a short cannulation segment the use of the buttonhole technique
should be considered over other techniques.

#43

The rope ladder technique should be used
for cannulation of arteriovenous grafts.

Schmidli J et al, Vascular Access: 2018 Clinical Practice Guidelines of the
European Society for Vascular Surgery (ESVS), Eur J of Vasc & Endovasc Surg May 2018.
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VIIa. VA Monitoring - Physical Examination
A. Access Monitoring
KDOQI defines monitoring, as “applying physical examination techniques to detect access
dysfunction.” When performed correctly, monitoring can identify most access dysfunction.

Reference: www.esrdncc.org developed by ESRD National Coordinating Center and Fistula First under contract Number HHSM-500-2013NW002C sponsored by th. Centers for Medicare and Medicaid Services (CMS).
VAC-1-hb Rev A 2018
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VIIa. VA Monitoring - Physical Exam cont
Adequacy of AVF for Size & Flow1
If fistula diameter is 0.4 cm or greater,

the chance that it would be adequate for
dialysis is 89% versus 44% if the fistula size
was less than 0.4 cm.
If fistula blood flow is 500 mL/min or
greater, the chance that it would be
adequate is 84% versus 43% if it is less than
500 mL/min. Combining the two variables,
the chance that it would be adequate is
95% versus 33% if neither criteria were met.
Experienced dialysis nurses have an 80% accuracy in predicting the ultimate utility of a fistula for
dialysis. 1Schmidli J et al, Vascular Access: 2018 Clinical Practice Guidelines of ESVS, page 23.
Perform a quick one-minute check of an access at each visit to the dialysis clinic.

One Minute Check: Look • Listen • Feel

VAC-1-hb Rev A 2018
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Vascular Access

VIIa. VA Monitoring - Physical Exam cont
One Minute Check: Look • Listen • Feel

Reference: www.esrdncc.org developed by ESRD National Coordinating Center and Fistula First under contract Number
HHSM-500-2013-NW002C sponsored by th. Centers for Medicare and Medicaid Services (CMS).
VAC-1-hb Rev A 2018
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VIIa. VA Monitoring - Physical Exam cont.
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VIIb. HD03 Vascular Access Surveillance
Flow-based vascular access surveillance helps you safeguard the health
of your patients by ensuring dialysis adequacy through measurements
of pump flow and vascular access recirculation in AVFs, AVGs and
catheters. Vascular access flow can also be trended in AVFs and AVGs.
The cardiac function of patients can be assessed during hemodialysis
through measurements of cardiac output and related calculated
parameters. This ultrasound dilution technology works by having paired
flow/dilution sensors clip onto dialysis tubing and to measure flow
within the tubing. Measurements take less than 10 minutes per patient.

Using the HD03 during Hemodialysis?

HD03 Hemodialysis Monitor

Transonic HD03 Hemodialysis Monitor vascular assess surveillance
measures vascular access flow directly in AVFs and AVGs for an
immediate snapshot of access function and detection of any flow
limiting problems within the vascular access circuit. An access flow
trending graph tracks access flow measurements over several months
and reveals when a decrease in access flow presages an access problem.
The HD03 Hemodialysis Monitor is also used to optimize dialysis
delivery by measuring delivered pump blood flow and recirculation
in AVFs and AVGs. Delivered pump flow and recirculation can also be
measured in central venous catheters to optimize dialysis by helping to
establish a maximum dialysis pump setting before recirculation occurs.
In addition, the HD03 Hemodialysis Monitor’s cardiac function tests can
be integrated into a hemodialysis clinic’s dialysis protocol to measure
cardiac function in AVFs and AVGs in order to forestall the devastating
effects of cardiovascular disease, the leading cause of death in
hemodialysis patients.

PATIENTS WITH AVF (LEFT)
OR AVG (RIGHT)
Vascular Access Flow
Dialysis Adequacy Tests
• Delivered Blood Flow
• Recirculation
Cardiac Function Test

How Does the HD03 Help the Dialysis Care Team?
With the best interests of their patients always at heart, the staff
can quantify access recirculation in AVFs, AVGs and catheters; avoid
inadvertent reversal of dialysis lines to prevent recirculation and/or
underdialysis, and readily identify a discrepancy between pump setting
& delivered blood flow. They can ensure correct needle placement
during cannulation; confirm that there is 0% recirculation and readily
detect inflow, outflow or between needle stenoses.

How Does the HD03 Help the Nephrologist?
The staff can alert the nephrologist to possible onset of access
dysfunction and referral for early intervention. From HD03 surveillance
results, a nephrologist gleans myriad information that helps in the
selection if an ideal treatment plan tailored to each patient. By knowing
VAC-1-hb Rev A 2018
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CATHETER PATIENTS:
Dialysis Adequacy Tests
• Delivered Blood Flow
• Recirculation

Vascular Access

VIIb. HD03 VA Surveillance cont.
the actual function in arteriovenous grafts and fistulas, a nephrologist can identify a failing access
and avert underdialysis and/or thrombosis. HD03 surveillance will also exclude access dysfunction
as a cause of underdialysis. It identifies a mid-access obstruction and in patients with access
problems, it identifies whether the problem is from too much or too little flow which guides the
choice for correction.

1. Hemodialysis Adequacy in AVFs, AVGs and Catheters1
•
•

•
•
•
•
•
•

Tests calibration of the blood pump;
Verifies true delivered blood flow; compares delivered blood flow to pump setting to
®
identify flow disparity and avoid underdialysis. If disparity is significant, Flow-QC assists in
determining cause (blood pump calibration versus inflow restriction/excessive pre-pump
negative arterial pressure);
Detects and quantifies access recirculation in AVFs, AVGs, catheters;
Identifies inadvertent reversal of dialysis lines to prevent recirculation and/or underdialysis;
Determines proper needle placement;
Identifies sources of large negative arterial blood line pressure (and its resulting
underdialysis);
Determines the most appropriate blood pump setting for a low flow access
when it is not feasible to increase access flow;
Provides delivered flow and recirculation measurements to maximize catheter function.

2. Vascular Access Measurements in AVFs, AVGs1
•
•
•
•
•
•
•
•

Measures actual function in AVFs and AVGs in order to identify failing accesses
and avert underdialysis and/or thrombosis;
Indicates effectiveness of interventions (post-intervention surveillance)
or limb ischemia;
Excludes access dysfunction quickly as cause of underdialysis;
Identifies a mid-access obstruction;
Identifies high-flow versus low flow accesses to select ideal treatment plan for correction
(flow-restricting versus re-vascularization procedure);
Permits access surveillance to be performed by the clinic’s staff who then can alert
nephrologist to possible onset of access dysfunction;
Implements KDOQI Guidelines;
Implements Best Practices for patient care with gold standard reference method.

Spergel LM,“Transonic Flow Surveillance — The Cornerstone of My Vascular Access Management Program (VAMP©)” or Clinical Applications of the
Transonic Flow Monitor in the Hemodialysis Facility. (Transonic Focus Note # HD58)
1

How Does HD03 Surveillance Help the Clinic?
By proactively being able to address vascular access or treatment problems of patients, a clinic
is able to retain patients and keep their chairs filled. Appointments are not missed because
emergencies are averted before a patient needs to go to a hospital. This translates into significant
cost savings for a clinic.1
Secondly, a clinic benefits because its Best Practices comply with Medicaid directives and the
National Kidney Foundation Kidney Dialysis Outcome Quality Initiative (NKF-KDOQI) Guidelines.
1McCarley PB et al, “Vascular Access Blood Flow Monitoring Reduces Access Morbidity and Costs,” Kidney Int 2001; 60: 1164-7
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VIIb. HD03 VA Surveillance cont.
How Does HD03 Surveillance Help the Patient?
A hemodialysis patient’s link to life is his or her vascular access. It is also the Achilles heel of
hemodialysis, for the consequences of a thrombosed or failing access are dire. HD03 surveillance
ensures the maintenance of a healthy access. With HD03 surveillance the formation of a stenosis is
readily identified so that a problem can be proactively addressed, rather than having to be rushed
to a hospital for emergency treatment or a thrombectomy. Patients experience less morbidity.
Ultimately, HD03 surveillance can help extend a patient’s life.

KDOQI 2006 Guidelines for Monitoring AV Grafts and Fistulas
• Intra-access flow measurements (such as Transonic ultrasound dilution) are the preferred method for A-V graft and fistula surveillance.
• When access flow is less than 600 ml/min, the patient is referred for a fistulogram.
• When access flow is less than 1000 ml/min and has decreased by more than 25% over
four months, the patient should be referred for a fistulogram.
National Kidney Foundation. K/DOQI Clinical Practice Guidelines for Vascular Access 2006 Updates, http://www.kidney.org/
professionals-/kdoqi/guideline_upHD_PDVA/va_guide4.htm.

2018 ESVS Clinical Practice Guideline Recommendations
#45

Vascular access surveillance is performed by flow measurement in AVGs monthly
and AVFs every 3 months.

#46

When AVF blood flow measurements during dialysis indicate the presence of a
vascular access stenosis based on a Qa < 500 mL/min, angiographic assessment
of the access should be considered.

#47

Venous pressure adjusted for the mean arterial pressure >.50 (or derived static
venous pressure adjusted for the mean arterial pressure .>55) is not a reliable
indicator of stenosis and intervention based on this finding is not recommended.

#48

When hemodialysis efficiency is impaired, investigation and correction of an underlying vascular access stenosis should be considered.

Schmidli J et al, Vascular Access: 2018 Clinical Practice Guidelines of the European Society for Vascular Surgery (ESVS), Eur J of
Vasc & Endovasc Surg May 2018., page 33.
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VIIb. HD03 VA Surveillance cont.
Protocol: Vascular Access Surveillance in AVFs / AVGs

1 If AVG flow falls by 25% in four months, and flow is < 1000mL/min, refer for fistulogram per KDOQI Guidelines.
2 Lower access flow may result if a patient’s BP is significantly lower than his or her BP history. Therefore, compare current BP with BP history
and/or confirm measurement results by repeating measurement before referring for fistulogram.
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Vb. HD03 VA Surveillance cont.
Protocol: Vascular Access Surveillance in AVFs / AVGs cont.
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VIIb. HD03 VA Surveillance cont.
Protocol: Flow-QC® Delivered Blood Flow in AVFs / AVGs
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VIIb. HD03 VA Surveillance cont.
Protocol: Flow-QC® Recirculation in AVFs / AVGs

When 0% recirculation is confirmed, proceed directly to an access flow measurement.
When recirculation is present, a series of steps is presented to identify the cause.
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VIIb. HD03 VA Surveillance cont.
Dialysis Adequacy Protocol for Central Venous Catheter Optimization

Catheter Configurations:
•

Normal Configuration: Arterial Catheter Hub to Arterial Bloodline + Venous Catheter Hub to Venous Bloodline

•

Reverse Configuration: Arterial Catheter Hub to Venous Bloodline + Venous Catheter Hub to Arterial Catheter Hub
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VIIb. HD03 VA Surveillance cont.
Dialysis Adequacy Protocol for Central Venous Catheter Optimization
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VIIb. HD03 VA Surveillance cont.
C. Cardiac Function Assessment in AVFs / AVGs
Cardiovascular disease is the leading cause of death among hemodialysis patients. Assessing
cardiac function during treatments can help save lives. Assessing the cardiac function of your
hemodialysis patients doesn’t have to be time consuming or invasive. In fact, all it takes is an
extra step in the hemodialysis procedure.
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VIIb. HD03 VA Surveillance cont.
Composite Protocol for HD03 Surveillance in AFS / AVGs
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VIII. Vascular Access Coordinator Resources
Professional Associations
•
•
•
•
•
•
•

Vascular Access Society of the Americas (VASA) www.vasamd.org
Devoted to the advancement of the field of dialysis access through research, education and
advocacy for patients with end stage kidney disease.
American Nephrology Nurses Association (ANNA) annanurse.org
Improves members’ lives through education, advocacy, networking, and science.
American Society of Nephrology (ASN) www.asn-online.org
Leads the fight against kidney disease by educating health professionals, sharing new knowledge, advancing research, and advocating the highest quality care for patients.
Renal Physicians Association (RPA) www.renalmd.org
A resource for practitioners who are committed to achieving and maintaining optimum levels
of kidney patient safety.
Association for Vascular Access (AVA) www.avainfo.org
An organization of healthcare professionals founded in 1985 to support and promote the specialty of vascular access.
National Association of Nephrology Technicians (NANT) www.facebook.com/pages/:
Aprofessional Medical group design for Nephrology Technicians
The European Dialysis and Transplant Nurses Association/European Renal Care Association (EDTNA/ERCA) https://edtnaerca.org/ A leading multidisciplinary Renal Care Association
with 1300 members from 70 countries

Additional Resources/References
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Fistula First / Catheter Last (FFCL) http://esrdncc.org/ffcl/
Vessel Health www.vesselnm.com
American Journal of Kidney Diseases Blog www.ajkd.org/blog
Renal Fellow Network renalfellow.blogspot.com
Keeping Kidney Patients Safe www.renalmd.org/mpage/KKPS_home
End Stage Renal Disease National Coordinating Center esrdnetworks.org/.../esrd-ncc-national-coordinating-center
A Day in the Life of A Vascular Access Coordinator (www.transonic.com)
Flow-Based Vascular Access Management Handbook (www.transonic.com) a complete
guide to flow measurement for comprehensive access care.
Best Practices in Hemodialysis Handbook (www.transonic.com)
http://esrdncc.org/esrd-ncc-resource-downloads
http://esrdncc.org/one-minute-catheter-check/
http://esrdncc.org/access-planning INTERACTIVE ACCESS PLANING TOOL
Schmidli J et al, Vascular Access: 2018 Clinical Practice Guidelines of the European Society for
Vascular Surgery (ESVS), European Journal of Vascular & Endovascular Surgery May 2018
National Kidney Foundation. K/DOQI Clinical Practice Guidelines for Vascular Access 2006 Updates, http://www.kidney.org/professionals-/kdoqi/guideline_upHD_PDVA/va_guide4.htm.
http://www.transonic.com/applications/hemodialysis/
http://www.transonic.com/resources/hemodialysis/
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