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Dialysis Highway: Paving the Way
to Maturation of Percutaneous
Arteriovenous Fistulas

Physicians share their approaches to pAVF maturation, highlighting key considerations for technical

success and patient satisfaction.
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he creation of a percutaneous arteriovenous fistula
(PAVF) for hemodialysis access with the Ellipsys™
vascular access system (Medtronic) has several
advantages over surgery. These include improved
cumulative and functional patency, reduced secondary
procedures, and, as a result, cost savings."? This is also an
appealing alternative for patients who are unwilling or
unable to have surgery.? The ability of dialysis centers to
have a comprehensive strategy around the maturation and
cannulation phases of the process is essential. Physiologic

maturation is characterized by vein thickening, postopera-
tive increase in vessel diameter, and increase in blood flow,
generally occurring by 3 weeks.* Clinical maturation means
the AVF can be reproducibly cannulated with two large-
bore needles and provide sufficient blood flow for adequate
hemodialysis. Rapid maturation of pAVFs has been dem-
onstrated when maturation procedures are performed as
necessary in a timely manner.> Today, two leaders in the
field share their approach to maturation that ensures pAVF
success and patient satisfaction.

Dr. Rashid Sharaf and his team, including Timoteo Cabrera,
MD, and Jemma Reinhardt, RPA, have created > 1,000 pAVFs
and believe that creating the fistula is the easiest part of the
process. According to Dr. Sharaf, the focus needs to be shift-
ed to the maturation process and cannulation; over time, he
and his team have created an algorithm for this (see bullets
and Figure 1). Patients return to the office 1 week after pAVF
creation to check blood flow and waveforms using ultra-
sound. If brachial artery flow is > 900 mL/min, waveforms
are good, and target vein flow is > 500 mL/min, the patient
is cleared for cannulation by week 3. If blood flow is not suf-
ficient and/or waveforms demonstrate resistance, other steps
are taken to facilitate maturation (Figure 1).

« If brachial artery flow is < 1,000 mL/min, perform an
inflow angioplasty. Notably, Dr. Sharaf has found that
good waveform and a flow of approximately 900 mL/min
is sufficient, and no intervention is needed.

« If the target vein flow is < 500 mL/min, determine
where the blood is going:
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F/U at 1 week
Assess flows

Access
Creation

BA Flow < 1000
ml/min or high
resistance wave form

—

Angiographic
evaluation of inflow

BA Flow > 1000 ml/min
with good wave form

—

BA Flow > 1000 mL/min
Target vein flow > 500 mL/min
Target vein > 5 mm diameter
Target vein < 5 mm deep

——

F/U at 4 weeks
Assess flows

Release for
cannulation

Facilitate Maturation

BA flow < 1000 mL/ min then inflow angioplasty

Target vein < 500 mL/min then coil brachial and/or band median basilic vein
Target vein < 5 mm diameter then BAM with 6 mm balloon

Target vein > 6 mm deep then transpose/ lipectomy until <4mm

F/U 1-2 weeks post maturation intervention

BA: brachial artery
BAM: balloon assisted maturation No
F/U: Follow-up visit

Maturation parameters met?
Yes

Figure 1. Follow-up algorithm for pAVF patients at Star Vascular Access Center.

° If flow is shunting to the deep veins, coil the brachial
and ulnar veins.

° If the cephalic is the target vein and flow is shunting
through the basilic vein, check if split cannulation
is possible. If so, map it that way. If not, ligate the
basilic vein.

° If the basilic is the target vein, check if cannulation
is possible. If so, map it that way. If not, send the
patient for transposition.

« If the target vein is < 5 mm in diameter, perform angio-
plasty in the target vein with a 6-mm balloon to ease
cannulation.

« If the target vein is > 6 mm deep, wait until 3 to
5 weeks postcreation and then perform liposuction to
make it more superficial (within 4 mm). If liposuction is
inadequate, send the patient for superficialization. It is
essential that the fistula is palpable.

MANAGING EXPECTATIONS

Dr. Sharaf approaches his patients with full transparency. He
tells them to prepare for several procedures (perhaps surgery)
to prepare the fistula and expect it will take 2 to 3 months.
Often, it takes less time than that, and patients are pleasantly
surprised.

Cannulators have become more familiar with endovascular
fistulas; the field is becoming more experienced and sharing
knowledge across centers. Although cannulation can be a
challenge, successful cannulation rates are about the same as
surgical fistulas.
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New users should expect a learning curve of 15 to 20 cases
and remember they are not creating a surgical fistula—pAVFs
will look different. It is essential that operators understand
that the process to create a functional pAVF extends beyond
the initial procedure. Monitoring and assisting with matura-
tion are critical parts of the process. With experience and their
algorithm, Dr. Sharaf’s center has decreased the typical number
of interventions to achieve maturation from approximately
three to one per patient, freeing up valuable cath lab time and
resources.

A NEW USER'’S PERSPECTIVE

Dr. Dawoud, also an interventional nephrologist, has been
particularly focused on adding a pAVF option for her patients
for the last 2 years. She’s found a few factors that were par-
ticularly helpful in making this program a success.

Education and Outreach

Dr. Dawoud has taken the time to visit local dialysis centers
and educate on them on pAVFs and good cannulation tech-
niques. She will even bring a portable ultrasound machine so
cannulators can see how close the vessel is to the surface. She
also welcomes dialysis center staff to come see pAVF creation
and/or maturation procedures.

In addition, twice per year she hosts a symposium for
administrators and access care coordinators at the sur-
rounding dialysis centers and provides education on access
care and pAVFs.
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Patient Meeting with Dr. Dawoud
Discussing options for fistula creation

If eligible for endoAVF:
Access Creation

Before

Creation Week 1

Day 0 Weeks 3-4

Planned fistulogram for
maturation procedure

Canulation

Released with cannulation
recommendations + instructions
on coordinating with Ellipsys
rep for initial cannulation

Weeks 5-6 Weeks 6-8

Figure 2. Follow-up schedule for end-stage kidney disease patients at Dr. Dawoud's center.

Leveraging Ultrasound

Dr. Dawoud’s team has two full-time sonographers. This has
increased the quality of the images, which enables careful and
accurate patient selection. Her patients also build a relation-
ship with their sonographer, who becomes a familiar face and
partner through the process (Figure 2).

Building Relationships

Personalized care and building a relationship with each
patient and, ideally, a family member/caregiver really mat-
ters. The patients trust Dr. Dawoud and her team, and this
improves their adherence and follow-up.

SIGNS OF SUCCESS
Patients are provided with helpful postoperative instruc-
tions, including clopidogrel, daily exercises, and fistula care

instructions. They have very few issues once maturation is
achieved, and this makes everyone from the patients to the
nephrologists and dialysis center staff happy. The cannula-
tion rate is approximately 90% for patients who adhere to the
follow-up schedule and their fistula care. m
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Ellipsys™ Vascular Access System
Percutaneous Arteriovenous
Fistula Creation CPT" Coding Tips

An overview of coding guidance for creation of an arteriovenous fistula performed using Medtronic’s

Ellipsys™ vascular access system and associated procedures.
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n 2023, Centers for Medicare & Medicaid Services created

two new codes, 36836 and 36837, to describe the percutane-

ous creation of an arteriovenous fistula (pAVF) graft in the

upper extremity for hemodialysis access. By definition, the
code choice depends on the number of arterial and venous
access sites used to perform the pAVF procedure. The Ellipsys™
vascular access system (Medtronic) uses a single site to access
both the artery and the vein, and thus 36836 is reported.

36836 Percutaneous arteriovenous fistula creation, upper
extremity, single access of both the peripheral artery and
peripheral vein, including fistula maturation procedures
(eg, transluminal balloon angioplasty, coil embolization),
when performed, including all vascular access, imaging
guidance and radiologic supervision and interpretation

What are the procedure requirements to report
CPT® code 36836 for AVF creation?
Use of code 36836 requires three elements*:
1. The AVF must be created percutaneously rather than via
an open approach.
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2. It must be in the arm.
3. All work in the artery and vein must be performed
through a single vascular access.

What are the typical features of a procedure to
create a single-access pAVF?

In a single vascular access, a needle punctures the vein, and
the same needle is advanced into an adjacent artery. A special-
ized catheter follows the needle and approximates the vein
and artery, bringing them together and creating a connection
between them. The catheter then delivers energy to the open-
ing, creating and sealing the permanent anastomosis.>

Typically, this is between the radial vein and the radial artery
in the forearm.

There are other devices that percutaneously create an AVF;
however, these involve, for example, a vein puncture and a sep-
arate artery puncture, with a separate catheter in each. Code
36836 is not assigned for this type of procedure.

Does pAVF creation code 36836 bundle in other
CPT® codes when performed during the same pro-
cedural encounter?

PAVF code 36836 is inclusive of multiple other services that
may not be coded or reported separately when performed dur-
ing the same encounter:

« Fistula maturation procedures such as transluminal
balloon angioplasty (37246, 37248) and coil emboliza-
tion other than for hemorrhage (37241, 37242, 75894,
75898)25

« Vascular access (36005, 36140, 36215, 36216, 36217,
36218, 36245, 36246, 36247)%°

« Imaging guidance, radiologic supervision and interpreta-
tion, and angiography and venography of extremities
(75710, 75716, 75820, 75822)*°

« Dilation of the anastomosis and penetrating vein imme-
diately after fistula creation®*
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« Ultrasound guidance (76937, 77001)3°
« In addition, code 36836 should not be reported in con-
junction with codes for the following services:
« Other pAVF creation procedures (36837)°
« Dialysis circuit procedures (36901, 36902, 36903,
36904, 36905, 36906, 36907, 36908, 36909)°
« Intravascular stenting (37236, 37238)°
« Intravascular ultrasound (37252)°

Can you bill for future fistula maturation proce-
dures performed at a subsequent encounter after
the pAVF creation procedure?

Code 36836 has a zero-day global period, and so procedures
performed the day after the pAVF creation procedure or later
can generally be billed separately.

However, for percutaneous transluminal angioplasty (PTA) to
be billed as part of later pAVF maturation procedures, the fol-
lowing criteria must be met:

+ In general, PTA of a nonstenotic vein (ie, < 50% stenosis)

should not be coded as an angioplasty.

« However, professional societies differentiate when treat-
ing a nonmaturing AVF, indicating that physicians could
appropriately document stenosis of a nonmaturing fistula
if the vein is smaller than would normally be expected for
that stage.®

+ When stenosis is not documented, 36902 is not recom-
mended. If desired, code 37799 may be used instead for
ballooning the fistula, as use of the unlisted code alerts
payers to review.

« When stenosis is documented, the appropriate CPT®
code depends on where the angioplasty was performed:

© 36902: Peripheral dialysis segment angioplasty, when
the AVF is not maturing because of perianastomotic
stenosis (ie, at the arterial anastomosis and nearby
portions of the inflow artery and dialysis vein)

Medtronic

Ellipsys vascular access system
Indications

The Ellipsys™ system is indicated for the creation of a proximal radial artery to perforating
vein anastomosis via a retrograde venous access approach in patients with a minimum
vessel diameter of 2.0 mm and less than 1.5 mm of separation between the artery and vein
at the fistula creation site who have chronic kidney disease requiring dialysis.

Contraindications

The Ellipsys™ system is contraindicated for use in patients with target vessels that are <2
mm in diameter. The Ellipsys™ System is contraindicated for use in patients who have a
distance between the target artery and vein > 1.5 mm.

Potential Adverse Events

Potential complications that may be associated with creation and maintenance of an
arteriovenous fistula include, but may not be limited to, the following:

« Total occlusion, partial occlusion or stenosis of the anastomosis or adjacent outflow vein

- Stenosis of the central AVF outflow requiring treatment per the treatment center’s
standard of care

° +36907: Central dialysis segment angioplasty, when
the AVF is not maturing because of subclavian vein
stenosis

© 37246: Upper extremity arterial angioplasty plus a
catheterization code, when the AVF is not maturing
because of stenosis in the inflow artery beyond the
area of the arterial anastomosis (ie, further up in the
inflow artery)” m
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Medetronic provides this information for your convenience
only. It does not constitute legal advice or a recommendation
regarding clinical practice. Information provided is gathered
from third-party sources and is subject to change without no-
tice due to frequently changing laws, rules, and regulations. As
a result, Medtronic does not represent or guarantee that this
information is complete, accurate, or applicable to any par-
ticular patient or third-party payer or guarantees payment.

CPT" copyright 2023 American Medical Association. All rights
reserved. CPT" is a registered trademark of the American Medi-
cal Association.

« Failure to achieve fistula maturation

« Incomplete vessel ligation when using embolization coil to direct flow

« Steal Syndrome

» Hematoma

« Infection or other complications

« Need for vessel superficialization or other maturation assistance procedures.

CAUTION: Federal (USA) law restricts this device to sale by or on the order of a physician.

Important Information: Indications, contraindications, warnings, and instructions for use
can be found in the product labelling supplied with each device.
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