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Heparin-Induced Thrombocytopenia and
Acute Stent Thrombosis following Endovascular
Therapy for Deep Vein Thrombosis: A Case Report
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We report a rare case of heparin-induced thrombocytopenia with thrombosis
(HITT) following treatment for May-Thurner syndrome complicated by deep vein
thrombosis (DVT), which resulted in venous stent thrombosis. A 27-year-old male
with acute left lower-limb DVT successfully underwent thrombolysis and stenting
for May-Thurner syndrome. However, the patient developed recurrent thrombosis
and thrombocytopenia 3 days post-procedure. HITT was confirmed by a positive
antiplatelet factor 4-heparin antibody test. After discontinuing heparin, the patient
was successfully treated with fondaparinux, followed by repeat thrombectomy and
thrombolysis, and then transitioned to warfarin. This is the second reported case of
venous stent thrombosis due to HITT in May-Thurner syndrome. This case under-
scores the importance of early recognition and prompt management of HITT using
alternative anticoagulants like fondaparinux to prevent complications such as ve-
nous limb gangrene. Further randomized controlled trials are required to evaluate
the safety and efficacy of fondaparinux in HITT.

Key Words: Limb salvage, Endovascular procedures, May-Thurner syndrome,
Thrombolytic therapy, Case reports

Copyright © 2024 The Korean Society for Vascular Surgery

Received June 18, 2024

Revised August 31, 2024
Accepted September 8, 2024
Published on September 30, 2024

Corresponding author: Ankush Ankush

Department of Radiodiagnosis, LN
Medical College & JK Hospital, J.K.
Town, Kolar Road, Bhopal 462042, India
Tel: 91-9168749559

Fax: 91-07554049610

E-mail: ankush@drankush.com
https://orcid.org/0000-0001-9879-5240

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Cite this article; Vasc Specialist Int 2024. https://doi.org/10.5758/vsi.240065

INTRODUCTION

tributes to the limited body of literature on HITT-related

venous stent thrombosis and emphasizes the importance

This report presents a unique case of heparin-induced
thrombocytopenia with thrombosis (HITT) in a patient with
May-Thurner syndrome complicated with left lower limb
deep vein thrombosis (DVT). HITT, a rare but serious condi-
tion, developed in our patient after 7 days of therapeutic
heparin administration, leading to stent thrombosis in the
left common iliac vein. Prompt diagnosis and treatment
with off-label fondaparinux after heparin discontinuation
resulted in favorable clinical outcomes. This case con-

https://doi.org/10.5758/vsi.240065

of early recognition, prompt diagnosis, and appropriate
management strategies to optimize patient outcomes. This
study is exempted from Institutional Review Board review
by All India Institute of Medical Sciences Bhopal Institu-
tional Ethics Committee.

CASE

A 27-year-old male presented with progressive swelling
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and pain in the left lower limb, which had persisted for 5
days. The patient reported no relevant medical history, in-
cluding no known history of coagulation disorders, bleed-
ing tendencies, or recent surgeries. The patient had no
history of drug use, allergies, or tobacco use. Additionally,
there was no significant family history of hematological
diseases or thrombotic events. Clinical examination revealed
tenderness, warmth, and significant swelling of the left
lower limb, consistent with DVT. The patient denied any
history of trauma or prolonged immobilization. There was
no redness or discoloration of the affected limb, and arte-
rial insufficiency was ruled out as the pulse was palpable.
Laboratory values revealed an elevated D-dimer level
of 1,879 ng/mL (normal range: <500 ng/mL) and a serum
creatinine level of 1.1 mg/dL (normal range: 0.7-1.3 mg/dL).
Electrocardiogram findings were unremarkable. Testing
for inherited thrombophilia was performed in an exter-
nal laboratory, as in-house testing was unavailable. These
tests included functional assays for antithrombin, protein
C (chromogenic method), and protein S (electromechanical
clot detection method). Additionally, the factor V Leiden
mutation was assessed using real-time polymerase chain
reaction, and homocysteine levels were measured using a
quantitative serum chemiluminescent immunoassay (CLIA).
Ultrasonography, conducted using the Acuson X300 Ul-
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trasound System (Siemens Healthineers), confirmed exten-
sive deep venous thrombosis in the left lower limb, extend-
ing from the popliteal vein to the distal inferior vena cava
(IVQC). Intravenous unfractionated heparin was initiated at
a dose of 80 units/kg as a bolus, followed by a continuous
infusion at a rate of 18 units/kg/h, which was titrated to
maintain an activated partial thromboplastin time (aPTT)
of 1.5 to 2.5 times of the normal value. Despite 3 days of
heparin therapy, the patient persisted with ongoing severe
pain and swelling, prompting the decision for an imperative
endovascular intervention.

A left lower limb venogram, performed via the left popli-
teal vein access, revealed severe thrombosis extending from
the popliteal vein to the iliocaval junction, with a floating
thrombus in the distal IVC (Fig. 1A-C). An TVC filter (Denali"™
Vena Cava Filter, Bard Peripheral Vascular) was deployed in
the infrarenal 1VC proximal to the floating thrombus via the
right internal jugular vein to mitigate the risk of embolism
during the procedure. Manual aspiration thrombectomy
was performed using a 6Fr Judkins right guiding catheter.
Catheter-directed thrombolysis was then initiated using
a multiple sidehole infusion catheter (Cragg-McNamara
valved infusion catheter, ev3) spanning the length of the
residual thrombosis.

Thrombolysis was performed using reteplase at a rate of

Fig. 1. (A) Preprocedural left
lower limb venogram (in prone
position) through popliteal vein
showed extensive thrombosis
with filling defects in left su-
perficial femoral vein (white
arrows), (B) common femoral
vein (dashed white arrow) and
(C) iliac vein (black arrow).
(D) Left lower limb venogram
through the popliteal vein after
aspiration thrombectomy and
catheter-directed thrombolysis
showed complete recanalization
of the left superficial femoral
vein (white arrow), (E) common
femoral vein (dashed white ar-
row), and (F) iliac veins (black
arrows) with a patent left
common iliac vein stent. The
anchoring hooks of the inferior
vena cava are also shown (black
arrowheads).
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0.5 units/h of 24 hours. Heparin infusion was continued
at a sub-therapeutic dose of 500 units/h through the side
arm of the popliteal vein sheath to maintain sheath patency
and prevent local thrombus formation. A post-thrombolysis
venogram showed complete recanalization of the thrombus
and an unmasked underlying May-Thurner lesion. Balloon
angioplasty of the common iliac vein stenosis was per-
formed using a 14x40-mm balloon (Atlas'™, Bard Peripheral
Vascular). A 14x60-mm nitinol self-expanding stent (E-
Luminexx stent, Bard Peripheral Vascular) was deployed
because of >3000 recoil after balloon angioplasty. While we
acknowledge that dedicated venous stents with a higher ra-
dial force might have been preferable, they were not avail-
able at our institution at the time of this procedure; hence,
the arterial stent was optimized for use, as documented in
the literature [1]. Post-stenting venography confirmed full
expansion of the stent, complete coverage of the stenotic
lesion from the external iliac vein to the confluence of the
common iliac veins, and no residual stenosis (Fig. 1D-F).

Following the initial intervention, the patient was main-
tained on a continuous infusion of unfractionated heparin,
titrated to maintain an aPTT of 1.5 to 2.5 times the control
value. The patient initially experienced decreased swelling
and pain. However, the patient developed recurrent swell-
ing and pain on day 3 post-intervention (day 7 of heparin
therapy). A repeat hemogram revealed a marked decrease
in platelet count to 58,000/pL from an initial count of
420,000/uL. Ultrasonography revealed an occluded, throm-
bosed stent.

The 4T score was calculated as follows: thrombocytope-
nia (2 points for >50% decrease in platelet count), timing

Table 1. Summary of patient treatment timeline

Platelet count
(/ud)
420,000

Day Treatment/event

1 Admission; Heparin therapy initiated

2 Heparin therapy

3 Heparin therapy

4 Thrombolysis and stenting on heparin
therapy

Post-procedure on heparin therapy

o o

Post-procedure on heparin therapy

7  Recurrent thrombosis and
thrombocytopenia; HITT diagnosed;
Heparin stopped; Fondaparinux started

58,000

8 Repeat aspiration thrombectomy and
thrombolysis on fondaparinux

9  Warfarin titration

10 Discharge 150,000

HITT, heparin-induced thrombocytopenia with thrombosis.
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of platelet count decrease (2 points for clear onset between
5-10 days), thrombosis or other sequelae (1 point for recur-
rent thrombosis), and other causes of thrombocytopenia (2
points for no other apparent causes). This resulted in a total
score of 7, indicating a high probability of HITT [2]. The di-
agnosis of HITT was confirmed using an antiplatelet factor
4-heparin (PF4-H) 1gG-specific quantitative CLIA, with a
value of 18.34 U/mL (reference <1.0).

Heparin was discontinued immediately and replaced
with subcutaneous fondaparinux 7.5 mg once daily. A re-
peat aspiration thrombectomy was performed, followed
by catheter-directed thrombolysis for 24 hour (Fig. 2). The
patient experienced a marked reduction in the symptoms
after the second procedure. Vitamin K antagonist, warfarin,
was initiated after the completion of the second procedure,
which was titrated to achieve a target international nor-
malized ratio (INR) of 2-3. The patient was discharged in a

Fig. 2. (A) Repeat venogram (in prone position) after 48
hours showed recurrent extensive deep vein thrombosis in
left superficial femoral vein (white arrow) and (B) left iliac
vein with thrombosed stent (black arrow). (C) Repeat veno-
gram after 24 hours of repeat catheter directed thromboly-
sis and fondaparinux showed complete recanalization of
left superficial femoral vein (white arrow) and (D) left iliac
vein stent (black arrows). The anchoring hooks of the infe-
rior vena cava filter (black arrowhead) are also shown.
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stable condition on the tenth day with a daily warfarin dose
of 6 mg and an INR of 2.8, and was advised to follow up in
the outpatient clinic. Patient treatment timelines are sum-
marized in Table 1.

The patient was followed up at our outpatient clinic
for 6 months after discharge. During this time, the patient
maintained a stable INR of 2-3. No episodes of recurrent
thrombosis or significant bleeding occurred during the
follow-up. Duplex ultrasonography at three and six months
showed a patent left iliac vein stent and resolution of DVT.

DISCUSSION

Type 1 heparin-induced thrombocytopenia (HIT) affects
up to 10% of patients and typically occurs within 48-72
hours of heparin exposure, causing transient thrombocyto-
penia without thrombosis. Platelet counts generally return
to normal within four days of heparin discontinuation [2,3].
In contrast, Type 11 HIT is less common (0.1%-7%). 1t usu-
ally develops 5-14 days after heparin exposure and carries a
significantly higher risk of thrombosis (25%-500%). Unfrac-
tionated heparin poses a tenfold greater HITT risk than low

PF4/heparin complexes

molecular weight heparin [4].

The clinical manifestations of HITT often involves sig-
nificant prevalence of thrombosis, ranging from 30%-600%,
with a venous to arterial ratio of 1:1 to 4:1. Bleeding com-
plications occur in 6.2% of cases. Rare manifestations of
HITT include disseminated intravascular coagulation (D1C),
necrotizing skin lesions at the injection site, and anaphylac-
toid reactions following intravenous heparin bolus adminis-
tration [5].

Heparin is a negatively charged polysaccharide chain,
while PF4 is a positively charged chemokine released from
a-granules of activated platelets. Through electrostatic
interactions, PF4 and heparin bind to form a multimo-
lecular complex. Recognition of this complex by immune
cells leads to antibody production. The resulting anti-
PF4/heparin 1gG antibodies bind to Fc receptors (FcR) and
initiate FcR clustering. This clustering stimulates platelet
activation, consumption, and release of granules, PF4, and
microparticles [6]. Furthermore, it triggers the expression
and release of tissue factors and pro-coagulant micropar-
ticles by monocytes, resulting in thrombin generation. Ad-
ditionally, neutrophil extracellular traps are released, which
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Tissue factor

Y Fig. 3. Pathophysiology of
heparin induced thrombocyto-
penia type Il. PF4, platelet fac-
tor 4; FcyR: Fey receptors; Clq,
complement component 1q.
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engage platelets, red blood cells, PF4, and von Willebrand
factor (VWF). The binding of these complexes to the surface
heparan sulfate of endothelial cells triggers complement ac-
tivation via Clq. FcR-independent activation of endothelial
cells can occur through direct injury, resulting in tissue fac-
tor expression and VWF release (Fig. 3).

HITT is primarily diagnosed through clinical assessment
and is subsequently confirmed using antibody or functional
platelet activation/aggregation assays. Lo et al. [2] proposed
the “4 T’s clinical scoring system” to aid in this diagnosis. In
our patient, thrombocytopenia was evident, with a decline
in platelets exceeding 50% from baseline and a platelet na-
dir of 220x10°/L from the peak platelet count. This decline
manifested between days 5-10 post-heparin exposure and
coincided with the identification of stent thrombosis in the
left common iliac vein. The diagnosis was confirmed using
PF4-H CLIA. We did not perform a functional assay be-
cause the patient had a high pretest probability (4T score=7)

HITT with Stent Thrombosis Following Endovascular DVT Management

and a highly positive CLIA [5,7].

Stent thrombosis due to HITT has been reported in the
cardiology and neuro-interventional literature, and has
been managed with argatroban and danaparoid [8,9]. How-
ever, our case appears to be the only the second reported
case of May-Thurner syndrome complicated by HITT, re-
sulting in venous stent thrombosis. In 1998, Seidensticker et
al. [10] reported a similar case in a 41-year old female, also
complicated by pulmonary embolism. They successfully
managed the case by maximizing antiplatelet therapy with
aspirin twice daily combined with a continuous infusion of
Dextran 40, while initiating warfarin.

While alternative parenteral anticoagulants such as ar-
gatroban, lepirudin, bivalirudin, and danaparoid are used
for managing acute HITT, each has limitations. Lepirudin
was withdrawn from the market, danaparoid has limited
availability and approval, and bivalirudin requires dose
adjustments in patients with renal dysfunction. Addition-

Table 2. Strategies for mitigating HIT risk in patients with May-Thurner syndrome and DVT

Strategy

Description

Detail

Preferential anticoagulant choice

Use LMWH when possible compared to UFH.

Patient screening

Identify high-risk patients patient populations.

Platelet monitoring

Vigilant monitoring initiation.

Management of HIT history

LMWH is associated with a lower risk of HIT

HIT incidence is significantly higher in certain

Closely monitor platelet counts after heparin

Consult and implement ASH guidelines for

UFH carries an approximately 10-fold higher
risk of HIT [4]. Routine medical procedures
using LMWH are considered low-risk accorid-
ing to ASH guidelines, unlike heparin, which
poses an intermediate risk.

HIT is approximately three times more fre-
quent in surgical and major trauma patients
compared to medical patients. HIT is rare in
pediatric and obstetrical patients [14]. Also, it
is important to check for any past history of
HITT.

Adhere to ASH guidelines for platelet count
monitoring frequency (every 2-3 days from
day 4 to day 14) for intermediate risk [14].

This ensures consistent and evidence-based

managing VTE treatment and prophylaxis in
patients with a history of HIT [14].
Consider HIT in cases of unexpected throm-

Follow ASH guidelines management.

Clinical suspicion Prompt recognition is crucial for timely inter-

Maintain high index of suspicion bosis, treatment failure, or declining platelet  vention.

counts.
Alternative anticoagulation In high-risk patients (e.g., history of HIT, high

4Ts score) or those with suspected HIT.

Choice among non-heparin anticoagulants
includes: argatroban, bivalirudin, danaparoid,
fondaparinux, direct oral anticoagulants, as
they offers a different mechanism of action
and are associated with a lower risk of HIT.

Consider non-heparin anticoagulants

Patient education Educate patients about the signs and symptoms This empowers patients to report any concerns

of HIT and thrombosis. promptly, facilitating early detection and

intervention.

Empower Patients with Knowledge

HIT, heparin-induced thrombocytopenia; LMWH, low-molecular weight heparin; UFH, unfractionated heparin; ASH, American Society of
Hematology; VTE, venous thromboembolism.
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ally, argatroban in contraindicated in liver dysfunction, and
there are concerns of underdosing in HIT-DIC due to PTT
confounding [11].

Fondaparinux has emerged as a potential alternative,
exhibiting effectiveness and safety in patients with sus-
pected acute HITT in a recent multicenter registry study [11].
Fondaparinux is currently “off-label” for HITT, necessitat-
ing further data from randomized controlled trials before
definitive conclusions can be drawn. Moreover, appropriate
dose adjustments for renal insufficiency, close monitoring
of platelet count, and coagulation testing are crucial. This
is because failure of fondaparinux anticoagulation due to in
vivo cross-reactivity (“fondaparinux-associated HIT”) needs
differentiation from ongoing HIT antibody-induced plate-
let activation (“autoimmune HIT”) [12]. While some have
questioned the association between fondaparinux and HIT
because of its nearly exclusive binding to antithrombin and
short pentasaccharide chains, further research is needed to
fully understand its potential role in HIT management [13].

Interventional radiologists should be mindful of the risk
of HITT in patients with May-Thurner syndrome and DVT,
when heparin is used as initial treatment. Table 2 outlines
the key strategies for minimizing this risk based on the
American Society of Hematology (ASH) 2018 guidelines and
our experience [14].

Finally, it is crucial to emphasize that individuals diag-
nosed with HIT and undergoing warfarin therapy for DVT
should be closely monitored for the uncommon occurrence
of venous limb gangrene. This rare complication may arise
from an elevated risk of thrombosis due to a non-idio-
syncratic disturbance in the procoagulant-anticoagulant
hemostatic balance, specifically warfarin-induced necrosis
resulting from the depletion of natural anticoagulants [15].
In our case, we carefully observed the patient for any signs
of this complication; however, no adverse events occurred.

We recognize the inherent limitations of a single case
report, including limited generalizability, use of off-label
fondaparinux, utilization of an arterial stent instead of a
dedicated venous stent, and lack of long-term follow-up
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