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SUMMARY
Central vein stenosis and thrombosis are frequent
in patients on haemodialysis for end-stage renal
disease. Its management includes anticoagulation,
systemic or catheter-directed thrombolysis, mechanical
thrombectomy and percutaneous transluminal
angioplasty (PTA). Use of mechanical thrombectomy
in central vein thrombosis has been scarcely reported.
We hereby report a case of right brachiocephalic
vein thrombosis with underlying stenosis, which was
successfully treated by mechanical thrombectomy
followed by PTA and stenting. The patient had a
favourable 10 months of follow-up.

BACKGROUND

The functional access site for haemodialysis is
of utmost importance in patients with end-
stage
renal disease (ESRD). These patients usually
undergo recurrent central vein cannulations for
haemodialysis, before permanent arteriovenous
(AV) fistula formation. Repeated cannulations and
turbulence of high flow during dialysis cause endothelial injury, leading to venous stenosis and thrombosis.1 2 The cornerstone of treatment for central
vein thrombosis includes anticoagulation, systemic
or catheter-
directed thrombolysis and mechanical thrombectomy. Mechanical thrombectomy is
routinely used for lower limb and peripheral vein
thrombosis,3 but its use in central vein thrombosis
is scarce. We hereby report a case of central vein
stenosis (CVS) with associated thrombosis, which
was successfully treated by mechanical thrombectomy, followed by percutaneous transluminal
angioplasty (PTA) and stenting.

of right BCV at the level of superior vena cava
(figure 1A,B).

TREATMENT

The occluded segment was crossed with a 0.035”
hydrophilic glidewire (Terumo Medical Corporation, Tokyo, Japan) through right basilic access,
and dilated with a 10×40 mm peripheral balloon
(Cooks Medical, Bloomington, Indiana, USA)
(figure 1C). Post-
PTA, there was a significant
thrombus load in the BCV (figure 1D, black arrow).
An 8 French (F) mechanical thrombectomy catheter (AngioJet Zelante peripheral thrombectomy
system, Boston Scientific, Natick, Massachusetts,
USA) was advanced to right BCV using 9F femoral
access and repeated runs of mechanical thrombectomy was performed for a total of 6 min (figure 2A,
black arrow). A flow could be achieved through the
right BCV with minimal residual thrombus load
in it (figure 2B, black arrow). The procedure was
stopped and he was put on heparin infusion for the
next 72 hours. The patient remained haemodynamically stable without any drop in systemic saturation
throughout the procedure and later in the coronary
care unit. There was a partial relief in right upper
limb swelling. A repeat venogram after 72 hours
revealed residual narrowing of BCV at its proximal
end, without any thrombus (figure 2C, black arrow).
The lesion was further dilated with a 12×40 mm
peripheral balloon (Cooks Medical). As there was
a repetitive elastic recoil of the dilated segment, a
14×60 mm self-expanding stent (Epic stent, Boston
Scientific) was deployed across it. A brisk flow was
achieved in the right BCV (figure 2D).

OUTCOME AND FOLLOW-UP
CASE PRESENTATION
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A 56-
year-
old hypertensive, diabetic man with
ESRD underwent right radiocephalic AV fistula for
haemodialysis. He had a history of recurrent bilateral internal jugular vein cannulations for haemodialysis. Two weeks after the AV fistula creation,
he presented with gradual onset, progressively
increasing swelling of the right upper limb. On
examination, he had gross swelling and redness of
the right upper limb.

The patient had a marked decrease in right upper
limb swelling over the next 24 hours. He was
discharged on dual antiplatelet therapy (aspirin
and clopidogrel), along with vitamin K antagonist
(warfarin) for the next 2 months. Subsequently, he
was continued on aspirin and warfarin for another
6 months, followed by aspirin for an indefinite
period. Regular haemodialysis could be started
through the right radio-cephalic AV fistula, after
3 weeks of intervention. His AV fistula remained
functional during 10 months of follow-up, without
any signs of venous obstruction.

INVESTIGATIONS

CT venography revealed thrombotic total occlusion
of the right brachiocephalic vein (BCV). He was
considered for PTA of occluded right BCV. Venous
access via the right basilic and right femoral vein
was taken. Venogram revealed complete occlusion

DISCUSSION

The CVS is mostly seen in patients who were
initiated on maintenance haemodialysis through a
central vein catheter. It is usually attributed to dialysis catheter induced injury or sometimes because
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Endovascular mechanical thrombectomy and stenting
in a case of central vein thrombosis

Case report

of de novo disease.4 Its clinical presentation is ambiguous as
significant venous collaterals compensate for the blood return
and prevent venous congestion.5 However, once an AV fistula is
created, a large amount of blood flowing across the collaterals
decompensates the venous system resulting in venous hypertension, swelling of the neck and upper limbs and failure of the AV
fistula.5 6 The index case had asymptomatic pre-existing BCV
stenosis as demonstrated on venous angiography (figure 2C),
which became symptomatic following the creation of AV fistula.
Endothelial injury/dysfunction due to recurrent cannulations,
venous stenosis and sluggish blood flow across the stenosed
segment predisposes to thrombosis.1 2
Management of thrombotic occlusion such as in the index case
requires anticoagulation, systemic or catheter-directed thrombolysis or mechanical thrombectomy.3 Systemic or catheter-directed
thrombolysis in such cases has a risk of bleeding complications
and pulmonary thromboembolism.7 Mechanical thrombectomy
can be a safe and effective alternative in such cases.8 We used
the rheolytic mechanical thrombectomy system in the index
case, which acts on the principle of local injection of heparinised
saline at a high velocity to macerate and fragment the thrombus,
along with its aspiration.9 10 The complications associated with

mechanical thrombectomy devices include vessel dissection/
perforation, thrombus embolisation, intravascular haemolysis, acute kidney injury and very rarely acute pancreatitis.10 11
However, the index case did not have any such complications.
The rheolytic thrombectomy system (Angiojet) was first
approved in 1996 for AV fistula graft thrombectomy12 and
now routinely used during the percutaneous coronary intervention13 14 and lower limb venous thrombosis.15 However, the
literature about the use of rheolytic thrombectomy system for
central vein thrombosis is scarce and remains an off label indication.16 The first successful use of this system to treat superior
vena cava (SVC) syndrome was reported in a child after orthotopic heart transplant in year 2016.17 Ramjit et al described the
successful use of rheolytic thrombectomy in SVC syndrome in a
woman with lung malignancy in year 2019.16
The index case had marked improvement in thrombus load
following mechanical thrombectomy, which further improved
following 72 hours of heparin infusion. The CVS stenting is
recommended for failed angioplasty, following suboptimal
results of balloon angioplasty and for repeat interventions.18
We did BCV stenting because of >50% recoil of the vein after
balloon dilatation. There is no clear recommendation about

Figure 2 Mechanical thrombectomy catheter into brachiocephalic vein (BCV) (A, black arrow). Postmechanical thrombectomy, there is a significant
decrease in thrombus burden (B, black arrow). After 72 hours of heparin infusion, repeat venogram showed proximal stenosis of BCV (C, black arrow),
and no thrombus. Following the deployment of a 14×60 mm self-expanding stent, there was a brisk flow in BCV (D).
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Figure 1 Venogram via the right femoral vein (A) and right basilic vein (B) showed occluded right brachiocephalic vein (BCV). The occluded segment
was dilated with a 10×40 mm peripheral balloon (C). Postdilatation, there was a significant thrombus in BCV (D, black arrow).
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Patient’s perspective
I am a kidney patient who is dependent on dialysis for the last
2 years. I have got fistula made in the right arm in last week
of November 2019; following which I developed swelling and
redness of right arm. CT scan showed a blocked vein of right arm
for which I underwent treatment and stenting. Presently, I have
no swelling in the right arm and I am undergoing dialysis for
fistula in the right arm.
Learning points
►► Patients with the end-stage renal disease with recurrent

central vein cannulations for haemodialysis are prone to
central vein stenosis and thrombosis.
►► Management of central vein thrombosis includes
anticoagulation, systemic or catheter-directed thrombolysis,
mechanical thrombectomy and percutaneous transluminal
angioplasty.
►► Mechanical thrombectomy is a safe and effective procedure
in patients with venous thrombosis, having a large thrombus
burden.
►► We describe a case of brachiocephalic vein thrombosis
with underlying stenosis, which was successfully treated by
rheolytic mechanical thrombectomy followed by stenting.
►► Postintervention treatment includes anticoagulation and
antiplatelet therapy. Regular long term surveillance is a must
to access the patency of the venous stent.
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the type and duration of antithrombotic therapy following
venous stenting, hence its decision is based on the thrombotic
and bleeding risk of an individual patient and experience of
the interventionist.19 20 We continued dual antiplatelet therapy
along with oral anticoagulation for initial 2 months to prevent
stent thrombosis and possible endothelisation of the stent. Later,
we continued single antiplatelet therapy, that is, aspirin for an
indefinite period after 8 months of intervention. These patients
frequently require multiple and repetitive CVS interventions
despite PTA and stenting, hence a regular long term follow-up is
required to assess the venous patency.21
In conclusion, we hereby describe a case of upper limb CVS
with thrombotic occlusion, which was successfully managed with
mechanical thrombectomy and primary stenting. The patient
had favourable clinical outcomes at 10 months of follow-up.
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