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Tips, Tricks, and Pitfalls for
Thrombosed AVFs

Arteriovenous fistula thrombosis can be managed with careful consideration of treatment

options and patient-specific factors.

By Troy Sanders, MS; Mark L. Lessne, MD, FSIR; Brian Holly, MD; and Jessica K. Stewart, MD

ore than 400,000 patients are currently

treated with hemodialysis (HD) in the

United States according to the National

Kidney Foundation." In 2017, the Fistula
First Initiative reported that they reached their goal of
66% of patients on HD using an arteriovenous fistula
(AVF).2 Despite the benefits of AVF accesses over grafts
and catheters, AVF thrombosis can prevent successful
dialysis and lead to a patient becoming catheter depen-
dent for HD, which is associated with an increased risk
of infections, hospitalizations, and central venous occlu-
sions.”? Although surgical thrombectomy may still be
indicated in situations such as mega-fistula thromboses,
minimally invasive techniques can more commonly mit-
igate the need for open surgery. This article shares data
and practical tips for AVF thrombectomy techniques,
AVF thrombosis prevention, and the contraindications
and outcomes of procedures used to manage throm-
bosed AVFs.

THROMBOSIS PREVENTION

The most effective method of AVF thrombectomy
is to avoid thrombosis altogether. Many problems that
affect an AVF are easily identified via the “look, feel, and
listen” approach, including venous stenoses, aneurysms,
pseudoaneurysms, infection, and HD access—induced
distal ischemia.* To test for venous stenosis, an arm
elevation test can be performed by holding the arm
with the fistula above the heart for a period of time; the
examiner should notice fistula collapse, except in rare
cases of high blood flow giving a false-positive result.
If venous stenosis is present, the fistula will collapse
central to the lesion because blood return is obstructed
peripheral to the stenotic segment.

Pulse augmentation is useful for determining the
location of a stenotic lesion. Increased pulsatility may
be a sign of outflow stenosis versus a less pulsatile

thrill, which would be indicative of normal high flow
through the AVF. Decreased palpable pulse or thrill in
the AVF may indicate an inflow stenosis. Auscultation of
the normal AVF with a stethoscope or Doppler will reveal
a classic “thrill” secondary to turbulent flow of blood in the
circuit; the audible bruit produced can be high pitched or
lack a diastolic component in stenotic fistulas.> Routine
screening with ultrasound in asymptomatic AVFs is not
currently standard practice, but there is evidence that its
use to evaluate for clinical signs of dysfunction could pro-
vide a patency benefit for AVFs® Patients should be taught
to examine their fistula to understand the feel of a healthy
thrill and look for any redness or swelling that indicates an
infection to expedite treatment interventions to save the
fistula and avoid the morbidity of surgery and potential loss
of a valuable access site.

TREATMENT OF THE THROMBOSED AVF

The surgical approach for AVF thrombectomy
involves making an incision overlying the venous
outflow limb of the AVF and using an embolectomy
catheter to remove clot from the venous and arterial
aspects of the fistula.” Surgical repairs require gen-
eral anesthesia, which may be a limiting factor in this
patient population given the high incidence of comor-
bidities. There are limited data comparing surgical to
endovascular treatments of thrombosed AVFs, but a
recent meta-analysis reviewing outcomes of surgical and
endovascular repair of arteriovenous grafts showed no
significant differences in primary nonpatency rates for
endovascular and surgical therapy at 1, 2, and 3 months,
but did show significantly higher 1- and 2-year primary
nonpatency rates for endovascular therapy (rate ratio
[RR], 1.22; P < .01 and RR, 1.26; P < .01, respectively).?
Endovascular therapies did have a significantly higher
technical failure rate compared to surgical thrombec-
tomy (RR, 1.58; P = .03).
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The decision of whether to perform endovascular sal-
vage or surgical intervention for thrombosed AVF relies
on the expertise of the center, but if percutaneous options
are available, the surgical approach should be reserved for
failed or high-risk (ie, very high clot burden) percutaneous
treatments.’

With respect to endovascular salvage techniques for
thrombosed AVFs, a few studies have focused on long-
term outcomes. One study by Nikam et al included 410
endovascular salvage procedures performed on throm-
bosed/occluded AVFs or grafts. The success rate for
endovascular salvage was 94% for fistulas, with primary
patency rates of 82%, 64%, 44%, 34%, and 26% and second-
ary patency rates of 88%, 84%, 74%, 69%, and 61% at 1, 6,
12, 24, and 36 months, respectively.”® Haage et al observed
similar findings in an investigation of 81 endovascular sal-
vage procedures, demonstrating similar success and paten-
cy rates.? Success rates for surgical management have been
reported from 70% to 90%, with primary patency rates
ranging from 51% to 84% at 6 months and 75% at 1 year,
showing no significant difference compared to endovascu-
lar interventions.'"'2

The decision of when to perform thrombectomy for a
clotted AVF can be confusing for physicians, particularly
in the setting of repeated episodes of fistula occlusion.
Repetitive declots on the patient’s access over a short
period of time is one sign that a referral for surgical revi-
sion or new access would be the better option. The
patient’s comorbidities and time since last dialysis are also
considerations. Mega-fistula declots or those with very
large aneurysms with major clot burden may be treated
surgically; however, interventionalists can successfully per-
form thrombectomy in these situations using tissue plas-
minogen activator (tPA), external massage, and copious
aspiration to mitigate embolic burden, albeit with lower
success rates.”

In Brooke et al, payer cost average creating a new AVF
after first open intervention was $3,519 versus $3,922 after
the fourth open intervention. For percutaneous interven-
tions, these costs were $2,134 and $3,922, respectively. This
study concluded that the clinical effectiveness of percuta-
neous interventions in AVFs diminishes after each reinter-
vention and that creating a new AVF is cost-effective after
the second open reintervention.'

Lyse and Wait

The “lyse-and-wait” technique involves injecting throm-
bolytic directly into the thrombosed AVF. As the name of
the technique alludes to, patients will wait from 20 minutes
up to 24 hours prior to additional interventions.’ The
downsides of the “lyse-and-wait” technique include longer
hemostasis times and increased bleeding complications.
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Balloon Maceration

A variety of devices may be employed as a solution for
rapid clearance of thrombus from AVFs. For balloon mac-
eration, an angioplasty balloon is inserted into the throm-
bosed segment and is inflated to compress the clot against
the wall of the vessel. This can be repeated until blood
flow is restored to the fistula. This method is most effective
when performed soon after thrombosis onset. It is best for
a small clot burden localized to one portion of the fistula.’

Push-Pull Thrombectomy

If thrombosis is too extensive for balloon maceration
or the AVF is completely occluded, the push-pull throm-
bectomy technique can be used. Push-pull thrombec-
tomy involves passing a guidewire through the affected
portion of the vessel and then using a balloon occlusion
catheter to “push” the thrombus from the AVF toward
the venous outflow tract, followed by a “pull” of the arte-
rial plug toward the outflow tract. It is common practice
to inject a thrombolytic into the thrombus prior to
thrombectomy with this technique, typically 4 to 10 mg
of tPA, because this thrombus is being sent to the pul-
monary circulation."” Studies have shown that push-pull
thrombectomy can be an effective method for restoring
blood flow in thrombosed AVFs."®'° Some physicians
choose to access the AVF via a venous access, such as the
internal jugular vein, which allows for push-pull throm-
bectomy of the entire length of the thrombosed fistula
from a single access site.

It should be noted that the push-pull technique puts
patients at risk of serious complications, including pulmo-
nary, cerebral (in the setting of right-to-left shunts), and
other arterial embolizations. Arterial emboli occur in up
to 6.3% of cases, although symptomatic emboli are rare.2
Studies report low incidence of pulmonary embolism (PE)
in the range of 0% to 10% during pharmacomechanical
and mechanical thrombolysis, but most occurrences of PE
would be asymptomatic.2’ However, cases of death and car-
diac arrest secondary to large PE do exist in the literature,
and clot burden and underlying cardiopulmonary reserve
of the patient must be considered before the procedure.?'?

Mechanical Thrombectomy

Mechanical thrombectomy for AVF thrombosis may
involve the use of one of many devices currently on the
market to remove thrombus. Aspiration thrombectomy
devices use suction to remove the thrombus (Figure 1).
Rheolytic catheters use a high-pressure saline jet to fragment
the thrombus, creating a vacuum for clot aspiration. These
techniques can be used with or without tPA, but the use
of thrombolytics increases the cost. Mechanical thrombec-
tomy techniques have a risk of distal intra-arterial emboli to
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Figure 1. A patient in their early 20s with a thrombosed AVF. The InThrill device
(Inari Medical) was advanced to the central-most aspect of the thrombus, and the
thrombectomy element was deployed (black arrow) (A). Digital subtraction angi-
ography after two passes with the InThrill device through the venous aspect of the
fistula (B, C). There was minimal residual thrombus, and tPA administration was
not required. A large amount of thrombus was successfully removed from the AVF
using the device (D).

the hand, especially if careful technique is not adhered to0.”®
There is also risk that these devices can cause endothelial
damage to the native vessels.” In situations of distal emboli-
zation to the hand, a technique described by Trerotola et al
can be used.** This involves occluding the proximal feeding
artery to a thrombosed AVF and results in back-bleeding
(ie, reversal of blood flow distal to the thrombosed artery),
allowing the thrombus to move out of the distal vasculature
into the AVF.

MANAGING RISKS

All manipulation of thrombus poses risks of intra-arterial
emboli to the hand or larger, clinically significant PE. To
mitigate risks associated with these complications, gentle
catheter and wire manipulation when navigating across the

48 ENDOVASCULAR TODAY JUNE 2023 VOL.22, NO. 6

AV anastomosis into a feeding artery
can help prevent emboli; similarly,
saline or contrast injection through a
juxta-anastomotic sheath should be
avoided until thrombus is clear and
blood is aspirated. Even then, gentle
injection with external compression
of the anastomosis can decrease risk
of refluxing thrombus across the AV
anastomosis. Maximal removal of
clot prior to any angioplasty of arte-
rial inflow stenosis is prudent. With
respect to PE, these are usually well
tolerated when they do occur dur-
ing AVF thrombectomy; however,
care should be taken in patients with
diminished cardiopulmonary reserve
(ie, known pulmonary hypertension)
and in patients with large throm-
botic burden, as can be seen with
mega-fistulas.??

CONTRAINDICATIONS
Endovascular interventionalists
should be aware of when not to
intervene on thrombosed AVFs.
Contraindications include recent
access creation (< 30 days), severe
ipsilateral steal syndrome, right-to-
left shunt, access infection, moderate
to severe pulmonary hypertension,
or efforts in futile salvage.” Avoiding
intervening on patients with these
conditions helps prevent potential
complications or low chance of suc-
cess in some cases. One of the most
important factors for success in
AVF thrombectomy is the length of duration of the access
occlusion. Longer duration of stenosis and thrombosis
allows further organization and integration of the clot into
the intima, making it more difficult to pass a wire and more
difficult to remove thrombus; in fact, prolonged throm-
bosis of AVFs can lead to irreversible ischemic changes to
the autologous vein. The time that has passed since AVF
creation additionally determines success and safety of
intervention. Nikam et al conducted a randomized trial of
299 AVF thrombosis procedures utilizing Angiojet (Boston
Scientific Corporation) or Arrow-Trerotola (Teleflex), mac-
eration/angioplasty, or pharmacomechanic techniques.
The authors found that salvaging an AVF < 30 days after
creation was not beneficial for long-term patency, and the
AVF should undergo surgical revision.™
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thrombosis over a short term, accesses with
extensive “full-metal jacket” stents with recur-
rent thrombosis, atretic outflow veins, and
procedures in which no progress is being made
despite good technical efforts should be con-
sidered for abandonment, followed immedi-
ately by new access planning.

ALTERNATIVE APPROACHES

In rare cases, AVF thrombectomy can be
complicated by the presence of strongly adher-
ent thrombus that has likely been present for
weeks or months. This can make the throm-
bus very resistant to removal with any of the
techniques outlined previously. For this reason,
a hybrid technique of surgical removal of the
thrombus paired with angioplasty has been
shown to be extremely effective.?’

Traditional access for endovascular treat-
ment of AVF thrombosis involves direct retro-
grade and/or antegrade puncture of the fistula.
The transradial approach (TRA) has been rising
in popularity for other interventional proce-
dures due to advantages including decreased
hospital stay, time to ambulation, and higher

Figure 2. A TRA approach for the treatment of a thrombosed AVF (red
arrow) (A). A guidewire was passed from the artery through the anas-
tomosis, and push-pull mechanical thrombectomy was performed (B).
Two stents that required larger access were placed via a direct AVF
access (C, D). The entire procedure took approximately 15 minutes.

Large clot burden is most often found in upper arm
fistulas, AVFs associated with central vein stenosis, and
large dilated aneurysmal AVFs called “mega-fistulas.”?®
The risks associated with high thrombus burden make
mega-fistulas a higher risk to repair by endovascular
means but do not represent an absolute contraindica-
tion. Right-to-left shunts can pose especially high risks
during AVF thrombectomy. Patent foramen ovale are
present in roughly 27% of the general population, and
paradoxical emboli can be possible in dialysis patients
after mechanical thrombectomy.?”?® Another contra-
indication that should be considered for thrombosed
AVF is if the thrombus could be a nidus for infection.
The thrombus may contain immune cells and microbes
that, if released into the circulation during endovascu-
lar thrombectomy, could lead to septic shock or other
infectious sequelae. Clinical signs of access infection
may contraindicate thrombectomy. Finally, it is impor-
tant to be cognizant of the possibility of a futile salvage
procedure. In other words, accesses with repeated

patient preference.® The TRA has been used
to successfully treat dysfunctional or throm-
bosed dialysis.™* When dialysis access shows
signs of juxta-anastomotic stenosis, numerous
proximal venous outflow stenosis, or lesions in
both limbs of the AVF, the TRA can be advan-
tageous. It additionally enables the operator to
stand farther away from the image intensifier, reducing
radiation exposure.® In a study of 511 fistulograms,
TRA was used for 37 AVFs and showed a technical suc-
cess rate of 88% for all TRA procedures, with patency
rates of 88.5%, 84.2%, and 83% at 1, 6, and 12 months,
respectively.®

Figure 2 shows a case of an AVF thrombectomy with
the TRA approach.

CONCLUSION

The management of AVF thrombosis can be challeng-
ing, requiring careful consideration of the options and
indications for treatments. A variety of endovascular
treatment options are available that have been shown to
have good outcomes.’ With careful consideration of the
available therapeutic options and patient-specific factors,
successful outcomes can be achieved and the long-term
patency of the AVF can be maintained. It is important
to note that the choice of treatment modality should be
individualized based on the patient’s unique clinical situ-
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ation, including the location and extent of the throm-
bus, presence of comorbidities, and overall health status
of the patient. In addition, careful attention must be
paid to postprocedural monitoring to minimize the risk
of recurrence. ®
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