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a b s t r a c t 

Phlegmasia cerulea dolens (PCD) is a devastating presentation of deep venous thrombosis 

(DVT), that may cause venous gangrene, amputation, and death. 

A 69-year old male presented with PCD in the lower limbs. Ultrasound (US) and CT- 

angiogram revealed lower extremities DVT cranially extended to iliac veins and inferior 

vena cava (IVC) involving an infrarenal IVC filter. In his history, there was 10 years earlier 

his first occurrence of filter-related PCD, which did require surgical thrombectomy. Currently, 

we gained access to IVC-filter thrombus from left internal jugular vein and easily placed an 

EKOS catheter in right femoral vein. Then we started the US-assisted fibrinolysis (EKOS) with 

low-dose r-TPA. Immediate overnight clinical improvement occurred and a postprocedure 

venography at 48 hours confirmed complete recanalization. 

We report the present case upon PCD to remark 2 unique features. First, we used suc- 

cessfully EKOS by transjugular route for PCD. EKOS combines the effectiveness of low dose 

r-TPA catheter direct thrombolysis (CDT) with the ultrasound’s technology. The descending 

transjugular approach, previously unreported in this clinical setting, can reduce operative 

time, invasiveness and risk of filter’s displacement in comparison with other thrombectomy 

devices used via popliteal or femoral approach. Second, we verified for the first time to the 

best of our knowledge the relapse of PCD in a very long time span (a decade) in the same 

patient underscoring the significance of vena cava filter as a powerful and persistent risk 

factor for IVC-thrombosis. 
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Introduction 

Venous thromboembolism (VTE), which includes DVT, pul-
monary embolism, or both, is considered the most common
preventable cause of death in hospitals and can lead to sig-
nificant long-term morbidity [ 1 ]. Its incidence can be as high
as 1 in 100 in high-risk populations [ 2 ]. In cases where anti-
coagulation therapy is contraindicated, ineffective, or causes
complications, the insertion of an IVC filter is considered the
primary treatment option for managing VTE. 

However, the use of IVC filters has been found to be strongly
associated with IVC thrombosis (IVCT), with an estimated in-
cidence of approximately 13% after 8 years of follow-up [ 3 ].
Various factors, such as the type of filter used, hypercoagula-
ble conditions, dwell time, and strategies for anticoagulation
therapy [ 4 ], can contribute to IVCT. To address this issue, re-
trievable (optional) IVC filters have become increasingly pop-
ular, resulting in a significant growing in the rate of IVC filter
Fig. 1 – Contrast-enhanced CT of the abdomen and pelvis showe
spreading from the common iliac veins, up to a few millimeters 
placements. While the possibility to retrieve these filters has
reduced the risk of late complications and raised the rationale
for optional filters deployment, the rates of retrieval remain
relatively low [ 2 ]. 

The clinical significance of IVCT depends on the rate of
IVC patency loss and the development of collateral networks,
which can sometimes lead to a rare but potentially life-
threatening condition called PCD [ 5 ]. 

There is no consensus or clinical guidelines for treatment
of PCD. Its clinical characters may require urgent surgical
thrombectomy or fasciotomy while the IVC filter and its re-
lated risks of procedural displacement may jeopardize en-
dovascular therapies and the use of large bore thromboaspi-
ration systems via popliteal or femoral approach. We re-
port a patient who suffered for a relapsed PCD without any
clear triggering factor, except for being a long-term carrier of
an IVC filter. The PCD was straightforwardly resolved with
US-assisted catheter fibrinolysis inserted through a jugular
route. 
d bilateral lower extremity DVT with extensive thrombosis 
above the IVC-filter (coronal view). 
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Fig. 2 – (A) Digital fluoroscopy (PA projection). White arrow: guide wire before sheath placement on the left side. Black arrow: 
central venous catheter on the right side. (B) IVC filter crossing with stiff guidewire (PA projection on fluoroscopy). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case presentation 

A 69-year old male patient presented to the emergency de-
partment on January 12, 2023 with acute legs’ pain, which
increased when the anterior compartment was passively
stretched and foot drop was observed. There was severe
edema and tenderness in the limbs, which were cold, numb,
and weak, with absent pulses in the femoral, popliteal, pos-
terior tibial, and dorsalis pedis arteries. An ultrasound and
computed tomographic angiogram revealed bilateral lower
extremity DVT with extensive thrombosis spreading from the
common iliac veins to the popliteal veins, originating just
above the inferior vena cava filter (February 10, 2013), with mil-
limeter involvement of the left renal vein ( Fig. 1 ). 

Based on persistent resting pain, decreased sensory and
motor function, and increased leg circumference upon phys-
ical examination, diagnosis of PCD was made. Serial samples
for CPK titration showed an increase from 10,715 to 14,653
mU/mL. Repeated administration of Fentanyl vial was ineffec-
tive. 

Ten years earlier, the patient was hospitalized for poly-
trauma following a car accident. A few days after that hospital-
ization, a massive pulmonary embolism, treated by rheolytic
thrombectomy, along with DVT detection in the left popliteal
vein, led to insert a removable IVC filter (DENALI, BARD, Febru-
ary 10, 2013) prior to surgical repair of post traumatic lacera-
tion of the right diaphragmatic pillar. Two weeks later, while
still in the orthopedics department to treat multiple fractures,
the patient experienced symptoms for the first time of PCD
and IVC- filter thrombosis. Diagnosis of bilateral DVT with ob-
struction of the vena cava filter and the development of com-
partment syndrome (CPK values 27,900 mU/mL, normal range
24-190) was made. Systemic fibrinolytic therapy option was
ruled out due to recent trauma and abdominal surgery. Emer-
gent bilateral transverse phlebotomy of the common femoral
veins had been made to remove thrombus from the external
iliac vein and superficial femoral vein. A coagulation profile
test for mutations in factors II, V, and anti-PF4 was negative,
while an increased homocysteinemia value was found (29.1
mcmol/L, normal range 5-13.9). The patient was discharged
on therapy with Coumadin 5mg/day. The patient discontin-
ued anticoagulation therapy 3 years later due to severe gastric
bleeding. Ulcerated gastrointestinal stromal tumor (GIST) was
found at esophagogastroduodenoscopy. Gastric GIST causes
symptoms secondary to obstruction or hemorrhage; tumor
growth outward the overlying gastric mucosa may explain
gastrointestinal ulceration and bleeding. After surgical resec-
tion of GIST, the patient did not resume anticoagulation ther-
apy. Since then until now, the patient had continued prophy-
lactic therapy with ASA 100 mg/day. 

Currently, the patient was brought to angiography suite to
execute ultrasound assisted catheter direct fibrinolysis (US-
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Fig. 3 – (A) Descending venography through the IVC. (Fluoroscopy digital spot) Thrombus is completely occluding the 
femoral-iliac vein axis up to IVC filter. (B) Descending venography on PA projection through the IVC filter. Distal tip of 
catheter (Black arrow) placed in right common femoral vein. White Arrow points a marker on the guidewire. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ACDF). We choose the left jugular vein approach because on
the right side there was placed a central venous catheter.
Under ultrasound guidance, a 6Fr sheath was placed in the
left jugular vein ( Figs. 2 A and B) and descending venography
through the IVC filter was carried out, revealing a thrombus
completely occluding the popliteal veins bilaterally, extending
proximally up to the femoral-iliac veins and IVC filter ( Figs. 3 A
and B). 

USACDF started by inserting a 5Fr 106 cm long EKOS
catheter (EkoSonic® Endovascular System; Washington, USA).
The 18 cm long PROBE was positioned in correspondence of
the thrombosis, followed by r-TPA infusion. A continuous infu-
sion of r-TPA (20 mg of r-TPA in 1000 mL of normal saline solu-
tion at 75 mL/hour, 1.5 mg of r-TPA per hour for 10 hours, then
reduced to 40 mL/hour, 0.8 mg per hour) was started. Simulta-
neously, normal saline solution was continuously infused (at
30 mL/hour) through the central lumen of the catheter to dis-
sipate heat generated by the ultrasound energy ( Fig. 4 ). 

The patient was transferred to the intensive care unit (ICU)
for monitoring. Overnight, the patient experienced progres-
sive improvement of symptoms, with restoration of limb color,
temperature, strength, sensitivity, and pulses. The patient
was closely monitored in the ICU for any signs or symptoms
of complications, such as pulmonary embolism or bleeding.
Blood samples were taken every 12 hours to monitor hema-
tocrit levels, hemoglobin levels, partial thromboplastin time,
fibrinogen levels, and platelet counts. A postprocedure venog-
raphy at 48 hours, prior to removing the introducer, confirmed
complete recanalization without any complications ( Figs. 5 - 7 ).

Finally, the patient was transferred to the vascular surgery
ward. He was offered the option to remove the filter, but af-
ter we explained the risks bound to removal of a long time
dwelling IVC filter, such as vena cava laceration and hemor-
rhagic shock, he refused. 

Discussion 

PCD is a rare and potentially devastating presentation of ex-
tensive DVT, often involving the iliac-femoral veins and infe-
rior vena cava. This medical condition requires urgent man-
agement due to its significant association with morbidity and
mortality (25%-40%) [ 6 ]. The most serious complication of PCD
is pulmonary embolism, which has a mortality rate of 50% [ 7 ]
and an incidence between 12 and 40%. Additionally, PCD can
lead to secondary compartment syndrome, necessitating fas-
ciotomy, and in cases where thrombosis affects capillaries and
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Fig. 4 – PA projection of digital venography. The 18 cm long PROBE (1marker /cm) was positioned in correspondence of iliac 
thrombosis through IVC-filter. 

Fig. 5 – Postprocedure venography confirmed complete recanalization (PA projection). 
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Fig. 6 – Contrast-enhanced CT of the abdomen (coronal view). Complete recanalization of thrombosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

causes irreversible tissue ischemia and venous gangrene, am-
putation may be required (22%-68% of cases) [ 8 ]. 

Some of the most important risk factors for PCD in-
clude malignancy, immobilization, oral contraceptive use, May
Turner syndrome, recent major surgery, or trauma [ 9 ]. PCD has
been rarely associated with vena cava filters thrombosis [ 10 ].
In our case report, the patient developed his first manifesta-
tion of PCD requiring surgical thrombectomy 17 days after the
placement of a vena cava filter, likely due to a combination of
risk factors such as contraindication to anticoagulation, im-
mobilization, recent severe polytrauma, and major surgery.
The patient discontinued anticoagulant drugs for the last 7
years. At the time of the second occurrence of PCD, the patient
did not have any known risk factors. Approximately 10%-16%
of patients with PCD do not have identifiable risk factors [ 11 ].
While rare, there have been a few reported cases of PCD in
patients with chronic indwelling IVC filters in the absence of
apparent triggering factors [ 12 ]. 
A comprehensive list of contraindications to the use of an-
ticoagulant drugs is beyond the scope of our case report. How-
ever, when there are no contraindications and the original in-
dication for filter placement is no longer clinically relevant, re-
trievable filters should be removed according to the 2010 FDA
safety recommendations [ 13 ]. Furthermore, emerging litera-
ture also supports the removal of chronic indwelling IVC fil-
ters when they are no longer necessary [ 14 –16 ]. In fact, IVC
filters inherently increase the risk of DVT due to their compo-
sition, design, and dwell time of placement [ 17 ,18 ]. IVC filter
thrombosis occur in 2%-30% of patients [ 16 ,19 ,20 ], with only
13% of cases being symptomatic, as observed in our presented
case according to the PRECIP study . The incidence of filter
thrombosis, even in the absence of symptoms, justifies the
recommendation to remove vena cava filters when they are
no longer needed. 

PCD poses a significant therapeutic challenge as manage-
ment decisions are still evolving, and there are no estab-
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Fig. 7 – Schematic illustration pre- and postprocedure. (A) EkoSonic® Endovascular System positioned through the 
thrombus. (B) After UACDF and complete recanalization. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

lished guidelines to follow. However, it is widely accepted
that medical management alone is insufficient. The goal
is to remove the thrombus as soon as possible, primarily
through minimally invasive endovascular interventions such
as CDT, pharmaco-mechanical catheter-directed thromboly-
sis, or percutaneous thrombectomy using mechanical or aspi-
ration techniques [ 21 ]. CDT has become the standard of care in
the treatment of proximal DVT. In our case, we used transjugu-
lar CDT with EKOS, which combines the effectiveness of CDT
with the powerful technology of EKOS. The use of alteplase, a
recombinant tissue plasminogen activator, is common in CDT
to degrade fibrin complexes within the thrombus [ 22 ]. EKOS
is an ultrasound-accelerated catheter system that enhances
thrombolysis and accelerates recovery [ 23 ]. In our patient CDT
enhanced by ultrasound successfully restored blood flow and
resolved the massive thrombosis and its symptoms within 48
hours without hemorrhagic complications. EKOS has already
been proposed for IVC-filter related thrombosis but always by
ascending way with bilateral popliteal access [ 24 ], such as for
mechanical thrombectomy systems [ 10 ,24 ,26 ]. 

Table 1 shows treatment modalities and relative outcomes
achieved from 2008 to date in patients with PCD. It is notewor-
thy that 2 patients with IVC-filter thrombosis not treated by
EKOS died [ 10 ,28 ] while all patients [ 27 ,29 ,24 ], and present pa-
tient, treated by EKOS had improved outcome. Instead, even
if large CAVA trial failed to show significant reduction of
PTS after USACDF in comparison to standard therapy in pa-
tients with iliac-femoral thrombosis, a significant reduction in
symptom severity expressed by Villalta score and PTS reduc-
tion in > 50% of patients with successful fibrinolysis, occurred
[ 25 ] ( Table 1 ). 

The transjugular route we chose, previously unreported,
may offer unique and simplified access. Due to the low pro-
file of the introducer, the trans-filter single passage of the de-
vice was faster and straightforward reducing the risk of filter
dislocation and tilting in comparison with time-consuming
and potentially dangerous maneuvers needed with manual or
assisted thrombectomy devices. Further, the planned reduc-
tion of scheduled r-TPA infusion, likely in ULTIMA trial [ 26 ],
may have reduced the possibility of hemorrhagic complica-
tions. This management may represent an effective treatment
method with high clinical success for IVC filter’s thrombosis
PCD-related. 

In conclusion, IVC-filter thrombosis causing PCD is a chal-
lenging condition to manage, and there are no established
guidelines for its treatment. Prompt removal of the thrombus
is crucial, and minimally invasive endovascular interventions,
such as CDT with EKOS, may offer promising results. The use
of inferior vena cava filters should be carefully evaluated be-
fore insertion, and removal when they are no longer necessary
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Table 1 – Treatments of PCD and clinical results. 

PCD IVC Filter Treatment EKOS Result 

Shem et al. [ 10 ] 1 patient + MTA and r-TPA No Death 
Oguzkurt et al. [ 27 ] 7 patients + 3/7 MTA 7/7 CDT 2/7 No 1 limb amputation 
Khan et al. [ 28 ] 1 patient - Reolitic thrombectomy 

and r-TPA 

Yes (Both arterial and 
venuos) 

Discharged with AC 

Bagenal et al. [ 29 ] 1 patient + - No Death 
Salam et al. [ 30 ] 1 patient + r-TPA Yes (popliteal bilateral) Discharged with AC 

ELsaid et al. [ 31 ] 1 patient - Fasciotomy and CDT No Discharged with AC 

Maruthi et al. [ 24 ] 1 patient + MTA and CDT Yes (popliteal) Patency and no PTS 
Taniguchi et al. [ 32 ] 1 patient + Fasciotomy No Discharged with AC 

Present study 1 patient + r-TPA Yes (transjugular) Patency and no PTS 

AC, Anti-coagulant therapy; CDT, catheter direct thrombolysis (without US assistance); MTA, mechanical thrombo aspiration; PTS, post throm- 
botic syndrome. 

 

 

 

 

 

 

should be recommended to reduce the risk of complications,
as IVC thrombosis may relapse after a long time. Further re-
search and clinical experience are necessary to establish stan-
dardized management protocols for PCD. 

Patient consent 

The patient has consented to his medical course being used
for a case report and educational purposes. 
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