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Aim

To compare the technical success, primary patency of thrombosed prosthetic
vascular access grafts of the upper limb after thrombectomy and to deal with the
stenosis at the venous anastomotic site either with percutaneous angioplasty with
a paclitaxel-coated balloon or with stenting using a covered stent.

Patients and methods

We reviewed the data of 47 patients with thrombosed prosthetic vascular access
polytetrafleuroethylene grafts of the upper limb, who met our inclusion criteria,
from January 2014 till January 2021. The patients underwent thrombectomy and
intraoperative angiography. The patients were stratified into two groups according
to how we dealt with the venous anastomotic site. In group A, we used a paclitaxel-
coated balloon, whereas in group B, we used a covered stent.

Results

The success rate was 100% (n=26), 100% (n=21) in both groups, in either the
technical aspect or the clinical one (having dialysis from the access). There was no
statistically significant difference between both groups regarding descriptive data.
Moreover, there was no statistically significant difference between both groups
regarding the time since creation of the access (P=0.9159). The primary patency
rates of the procedure for group A at 3, 6, 12, 18, and 24 months were 88.46,
73.08, 61.54, 53.85, and 42.31%, respectively, whereas in group B, they were
90.48, 80.95, 66.67, 57.14, and 52.38%, respectively.

Conclusion

The use of covered stent has a higher patency rate than using paclitaxel-coated
percutaneous angioplasty balloon catheters for treating venous site anastomotic
stenosis, especially in the mid-term follow-up periods, but still these results are
statistically insignificant, may be owing to the small number of the study sample.
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Introduction

stenotic lesion; dealing with this lesion with balloon

Patency of the dialysis access represents a challenge
since the prevalence of end-stage renal disease is rising.
Failure of the dialysis access represents ‘the Achilles’heel
of hemodialysis in patients with end-stage renal disease
[1]. Usually, we start by creating an autogenous access
and then we revert to a synthetic one, although the
synthetic access has the advantage of early cannulation
(within 2 weeks), but usually the synthetic graft fails
within 18 months from implantation owing to intimal
hyperplasia [2]. Neointimal hyperplasia at the site of
venous anastomosis leads to thrombosis of the synthetic
access. Usually, the access can be salvaged without

interrupting the dialysis schedule of the patient [3].

Neointimal hyperplasia is much more prone to occur
after vascular interventions; the presentation of such
lesions may occur from a few weeks to 2 years [4].
Neointimal hyperplasia results in a dense fibrotic
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angioplasty does not remove this lesion but only creates
deep fractures in this dense tissue, increasing the cross-
sectional diameter [5], and for this to happen, high-
pressure balloons should be used [6].

Currently, neointimal hyperplasia starts as an acute
inflammatory response. Because of the incomplete
functional recovery of the repopulated endothelial cells
and the phenotypic switch of smooth muscle cells, the
acute inflammation often does not completely resolve,
leaving behind a chronic inflammation in the intimal
tissue. Inflammatory cells, particularly macrophages
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and T cells, are found in established intimal lesions [7].
Systemic use of drug therapy using several compounds
was investigated but was poorly tolerated, had narrow
therapeutic ranges, and had diminished efficacy when
administered systemically [8,9]. These outcomes have
led to the concept of local drug administration; which
leads to delivery of 400-1000 times drug concentration
to vascular tissue than that with systemic [10-13].
Stent grafts have been used to treat stenotic lesions in
the venous anastomotic sites and have shown 6-month

primary patency rates of 36-100% [14-16].

Patients and methods

We retrospectively reviewed 47 patients (from January
2014 till January 2021) with occluded arteriovenous
synthetic graft (A straight synthetic brachio-axillary
arteriovenous graft) who underwent thrombectomy of
the graft complemented by intraoperative angiography.
Those patients were divided into two groups according
to how we dealt with the venous anastomotic site.
We included patients with arteriovenous grafts who
received adequate dialysis from it after creation. We
excluded patients with previous graft thrombectomy,
those who have had signs of venous hypertension,
patients with lost brachial artery pulsations, and
patients having signs of graft infection. This research
was performed at the Department of General Surgery,
Ain Shams University Hospitals. Ethical Committee
approval and written informed consent were obtained
from all participants.

Preprocedural workup

Patients were subjected to history taking, keeping in
mind the last session the patient has had his dialysis
through the graft; clinical examination was done to
exclude patients having signs of graft infection; and
Duplex ultrasound was done to detect the presence of
arterial insufficiency.

Procedure

In either group, the procedure was done under local
infiltration anesthesia. A skin incision was made at the
site of the polytetrafleuroethylene (PTFE) graft in the
mid arm while the patient was in the supine position.
Dissection and exposure of an adequate length of the graft
(sufficient for application of vascular clamps) was done,
and then two vascular clamps were applied proximal and
distal to the proposed incision site. A transverse incision
was made in the graft. A 5-F Fogarty’s catheter was
introduced toward the venous side for thrombectomy,
and then a 4-F catheter toward the arterial side for
thrombectomy under fluoroscopic imaging.

After ensuring adequate thrombectomy, the incision

in the graft was sutured with 5/0 polypropylene, and

Figure 1

Angiography of the axillary and subclavian veins up to superior vena
cava.

before tying up the sutures, an 8-F sheath is introduced
in between the suture line. Diagnostic angiogram was
done from the graft to view the anastomotic site,
axillary vein up to the superior vena cava, as shown in
Fig. 1. A 0.035 J-shaped hydrophilic guide wire was
manipulated to cross the lesion, and high-pressure
percutaneous angioplasty (PTA) balloon catheters

were used to predilate the anastomotic site.

For group A, a paclitaxel-coated PTA balloon catheter
was applied, whereas in group B, we applied a stent graft
of 8mm in diameter with different lengths according
to the lesion length. Completion angiography was
done for evaluation of angioplasty results. Then, the
skin incision was closed.

Patients were allowed to have dialysis from this access
immediately.

'The procedure was followed up every 3, 6,12, 18, and
24 months by clinical examination (thrill over the graft,
and efficient dialysis sessions), and duplex ultrasound
was done to detect the presence of restenosis at the
venous anastomotic site.

Definitions

Technical success was considered when there was a
thrill over the graft, and clinical success was defined
as the success to have a complete dialysis session
from the graft after procedure. Primary patency was
defined as the interval from the time of this surgical
intervention until loss of graft function or the need for
an intervention to maintain graft patency.
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Results

This study reviewed patients with chronic renal failure
who presented with thrombosed AV grafts (PTFE) of
dialysis. We reviewed 47 patients from January 2014
till January 2021 who met our criteria. We divided the
patients into two groups according to how we dealt
with the venous anastomotic site. In group A (we used
drug-coated balloons, as shown in Fig. 2), 26 patients
were included, whereas in group B (we used a stent
graft, as shown in Fig. 3), 21 patients were included.

Table 1 shows the descriptive data of the studied
groups, and there was no statistically significant
difference between both groups.

The access for the patients in group A was created
since 8.808+3.305 months, whereas in group B was
since 8.905+2.860 months. There was no statistical
difference between both groups (P=0.9159).

We included in our study patients with no symptoms
or signs of venous hypertension. Upon intraoperative
angiography, none of the patients in our study groups
has had central venous stenosis or occlusion.

Technical success was achieved in 100% of cases,
and patients underwent a dialysis session from the

Figure 2

arteriovenous graft the same day of the surgical
intervention or a day after.

All of these patients were followed up for 3, 6,12, 18,
and 24 months. The definition of a failing prosthetic
access was described in Guideline 6 of the National
Kidney Foundation’s 2006 Clinical Practice Guidelines
for Vascular Access [17], considering the graft was
patent if it had a thrill over it and the patient was
having efficient dialysis from this AV graft together
with duplex ultrasound follow-up to detect a stenosis
of more than 30% of the luminal diameter.

Group A

During the follow-up period of 3 months, three
(11.54%) patients presented with thrombosed access
that needed another intervention to reestablish the
patency of the access. However, at 6 months, a patient
(3.84%) has had ineflicient dialysis sessions owing to
increased dynamic venous pressure measured during
the dialysis sessions and a follow-up duplex showed
a 50% stenosis at the venous anastomotic site, and
another three (11.54%) patients presented with graft
thrombosis. All of these patients needed another
intervention to restore graft patency.

During the follow-up period of 12 months, another
three (11.54%) presented with graft thrombosis

Multiple cases of pre (a, c) and post (b, d) dilatation using a drug-coated balloon in group A.
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Figure 3

Multiple cases of pre (a, c) and post (b, d, e) angioplasty and covered stenting.

and underwent thrombectomy. At 18 months, two
(7.69%) more patients showed restenosis of the
venous anastomotic site and an intervention was done.
At 24 months of follow-up, two (7.69%) patients
presented with graft thrombosis, whereas one (3.84%)
showed restenosis by duplex ultrasound.

Group B

During the follow-up of 3 months, two (9.52%)
patients, and at 6 months, two (9.52%) more presented
with thrombosis of the access. Moreover, at 12 months,
three (14.28%) patients presented with thrombosis

of the access. At 18 months, one (4.76%) patient
presented with in-stent stenosis by duplex ultrasound
and one (4.76%) presented with graft thrombosis. At
24 months, only one (4.76%) presented with in-stent
stenosis that was in need for intervention.

Overall, four (15.38%) patients presented with
restenosis in group A versus two (9.52%) in group B. It
was found that there was no statistically significant
difference (P=1.000) between both groups regarding
the cause for reintervention, whether thrombosis of
the graft or a significant stenosis detected by duplex
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Table 1 Description of the studied patients

Group A (N=26) [n (%)] Group B (N=21) [n (%)] P value
Age 52.85+8.34 49.90+8.86 0.2471
Sex
Male 14 (53.85) 12 (57.14) 1.0000
Female 12 (46.15) 9 (42.86)
Side of the AV graft
Right 9 (34.6) 10 (47.6) 0.3896
Left 17 (65.4) 11 (52.4)
Diabetes mellitus
Yes 18 (69.23) 14 (66.67) 1.0000
No 8 (30.77) 7 (33.33)
Hypertension
Yes 19 (73.08) 16 (76.19) 1.0000
No 7 (26.92) 5(23.81)

Table 2 Primary patency rates at 3, 6, 12, 18, and 24 months

Group A Group B P value

[n (%)] [n (%)]
3 months 23 (88.46) 19 (90.48) 1.0000 Fisher’s exact
6 months 19 (73.08) 17 (80.96) 0.7310 Fisher’s exact
12 months 16 (61.54) 14 (66.67) 0.7681 Fisher’s exact
18 months 14 (53.85) 12 (57.14)  1.0000 Fisher’s exact
24 months 11 (42.31) 11 (52.38)  0.5643 Fisher’s exact

ultrasound. The primary patency of the prosthetic graft
after thrombectomy and dealing with the outflow
problem using interventional techniques are shown in

Table 2.

In spite of the difference between the patency rates
between both groups, the difference was not statistically
significant.

Discussion

Arteriovenous graft failure is mostly caused by a
thrombotic event, which is mainly due to an outflow
problem caused by neointimal hyperplasia. Many
methods have been used to prolong the functionality
of the graft, including antiplatelet or antithrombotic
and routine follow-up [18].

Surgical patch angioplasty was used to treat patients
having short focal stenosis at the venous anastomotic
site. Trinh ez al. [19] concluded that using stents in failed
arteriovenous access extended the postinterventional
patency over patch angioplasty, though the results
were statistically not significant. Moreover, Allam ez a/.
[20] concluded that there was no statistical difference
between patch angioplasty and plain balloon angioplasty
in patients with thrombosed vascular access who were
treated with thrombectomy and either of the procedures.

Then, balloon angioplasty became the standard method
of treatment because of the more convenient and fast

the procedure was, but its average primary patency rate
at 6 months was 21% [21]. Then stents and covered
stents have been used to prolong the function of the
prosthetic access. A study by Beathard [22] showed
that the use of a self-expandable stent was not superior
over percutaneous balloon angioplasty alone. However,
with the advancement of the stent technology,
different results have emerged. This appeared in
the meta-analysis by Fu ez a/ [23], who concluded
that stenting has a primary patency rate higher than
balloon angioplasty. Shemesh ez al. [24] concluded that
the use of a covered stent in recurrent cephalic arch
stenosis improved the long-term patency compared
with bare metal stents. The use of covered stents seems
to be beneficial in preventing restenosis by isolating the
lesion from the arteriovenous circulation. The covered
stent configuration seems to prevent the in-stent
growth of neointimal tissue together with prevention

of elastic recoil after PTA [14].

'The hypothesis behind using paclitaxel-coated PTA
balloon catheters was that the most common failure
mode of prosthetic grafts for dialysis is intimal
hyperplasia at the venous anastomosis [4], so using it
will give us better patency rates.

In the study by Kohler ez al. [25], over a sheep model,
they used a bioabsorbable vascular wrap paclitaxel-
eluting mesh, and the mesh was placed around the
distal end of the graft and venous anastomosis. At 8
weeks after implantation, the grafts and veins were
harvested for histologic examination. After histologic
processing, neointimal area was significantly reduced
in the paclitaxel mesh groups.

In a prospective, multicenter trial, randomly assigning
190 patients who were undergoing hemodialysis
and who had a venous anastomotic stenosis, they
underwent balloon angioplasty alone or balloon
angioplasty plus placement of a stent graft. The
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6-month patency rate of the treatment area was
significantly greater in the stent-graft group than in
the balloon-angioplasty group (51 vs. 23%, P<0.001)
[14]. Chan ez al. [26] showed a primary treatment
area patency rate of 85+ 16% at 2 and 6 months using
ultralow-porosity expanded polytetrafluoroethylene
covered stent in the treatment of venous stenosis.
Another study showed a primary patency of O,
18, and 65% at 12 months and 0, 18, and 37% at
24 months in the PTA, stent, and covered stenting
groups, respectively (P<0.0001) [27].

Liao ez al. [28] concluded that the usage of drug-coated
balloons significantly improve the 6-month patency
rate over conventional balloons.

Another meta-analysis on the use of drug-coated
balloons in arteriovenous access found a significant
improvement of primary patency with no increase in
mortality rate on short-term and mid-term follow-up
[29].

'The main purpose for the intervention in our study was
to find a method that provides the patient with a higher
patency rate to decrease the rate of reintervention. To
our knowledge, there was no study comparing the use
of a drug-coated balloon to the use of a covered stent in
treating a failing prosthetic access owing to an outflow
venous problem. Our study showed superiority of the
covered stent, but this was not a significant result.

Conclusion

Creating a prosthetic vascular access may be a
necessary step for patients having regular hemodialysis
sessions for long periods of time. The maintenance of
such access may need multiple interventions, which are
costly and interrupt the patients’ schedule of dialysis.
So,we compared the use of a paclitaxel-coated balloons
versus covered stent to achieve a better primary patency
rate. We found that covered stents have better primary
patency rates, but those results were statistically
insignificant. Larger randomized studies may be
needed to prove these results with longer follow-up
time periods.
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