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CONCLUSION 
The patient was anticoagulated with enoxaparin  

1 mg / kg every 12 hours, + clopidogrel 75 mg once a 

day, and was discharged after 24 hours with rivarox-

aban 20 mg and clopidogrel 1 x day. Significant im-

provement in edema and pain in the lower limbs with 

disappearance of varicose veins in the pubic region.

After 6 months: Villalta-Score: 6.

Figure 2: Tomographic reconstruction · Figure 3: Intraoperative angiography ·Figure 4: Final result with stent implantantion
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SUMMARY 

Woman, 37 years old. Clinical picture with deep vein 

thrombosis of the left lower limb and Vena Cava. She 

maintained refractory pain and edema after using  

heparin for 24 hours.

Doppler: Deep vein thrombosis of the superficial femoral 

vein and left common femoral vein.

CT Angio – Deep vein thrombosis in the acute left iliac 

vein extending to the vena cava (Fig. 1).

THERAPY
The patient underwent angiography with filter implan-

tation in the vena cava with jugular access, placement 

of an acoustic-chemical thrombolysis catheter main-

tained for 24 hours in the region of the thrombus in the 

femoral iliac and cava veins (Fig. 2 and 3).

A new angiography was performed with patency in the 

femoral iliac-cava vein system and implantation of the 

16 x 100 mm sinus-Obliquus stent on the left followed by 

ballooning (Fig. 4 – 7).

Control angiography with thrombus in the Vena Cava 

filter with the decision to maintain anticoagulation and 

follow-up (Fig. 8).

CONCLUSION 
The patient was anticoagulated with enoxaparin 1 mg/

kg every 12 hours, + clopidogrel 75 mg once a day, and 

was discharged from hospital on the two days, using 

rivaroxaban 20 mg and clopidogrel 1 x day.

Significant improvement in edema and pain in the  

lower limbs.

The Vena Cava filter was rescued after 90 uneventful 

days.

Figure 1: Computed tomography with image of the thrombus in 
the left common iliac vein and vena cava
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Figure 2: Iliac thrombosis · Figure 3: Femoral thrombosis · Figure 4: sinus-Obliquus stent implantation · Figure 5: Superficial femoral vein after 
thrombolysis · Figure 6: Iliac vein after thrombolysis · Figure 7: Post-ballooning stent · Figure 8: Thrombus adhered to the filter
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CASE SUMMARY 

A 43-year-old female presented with a two-year histo-

ry of severe pelvic pain (VAS 10/10), dyspareunia (VAS 

9/10), left lower limb edema, and exacerbated symp-

toms with orthostasis and physical activity.

Pelvic ultrasound revealed the presence of pelvic  

varicose veins, along with gonadal and left internal iliac  

reflux. A subsequent venous NMR angiography con-

firmed left common iliac vein stenosis, gonadal reflux, 

and left internal iliac vein reflux (Fig. 1 and 2).

DIAGNOSIS
Symptomatic Pelvic Venous Disorder – Classified as S2, 

V2, LOVR, LCIVO-NT.

THERAPY
The patient underwent angiography with access 

through the right common femoral vein (6F x 11cm  

introducer) and the left with a 10F x 11cm introducer. 

Utilizing a 0.035” hydrophilic guidewire and Cobra 1 

catheter, the left renal and gonadal veins were success-

fully catheterized.

Angiography, in conjunction with intravascular ultra-

sound (IVUS) using a Volcano 0.035” catheter, revealed 

reflux through the left internal iliac vein, compression 

of the left common iliac vein (70 % stenosis), and left 

gonadal vein reflux with a pelvic reservoir draining 

through the contralateral common iliac vein (Fig. 3 – 6).  

Angioplasty was performed using a sinus-Obliquus stent 

(optimed), 16 x 100 mm, and an Atlas balloon (BARD) 

16 x 40 mm, resulting in a favorable outcome (Fig. 7).

Figure 1: Iliac vein stenosis · Figure 2: Left gonadal vein reflux
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Figure 3: Common iliac vein compression, internal iliac vein reflux · Figure 4: IVUS comum iliac vein compression area 71,8 mm2 · Figure 5: 
Distal common iliac vein area -225,8 mm2 · Figure 6: Left gonadal vein reflux · Figure 7: Angiography after 16 x 100 mm sinus-Obliquus stent 
placement; good apposition, avoiding right iliac vein ”entrapment”
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FOLLOW-UP 
The patient was discharged on the same day as the 

procedure, prescribed rivaroxaban 20 mg and clopido-

grel 75 mg for 30 days. After 30 days, rivaroxaban was 

discontinued, and 100 mg aspirin was initiated.

At the 3-month follow-up, the patient remained com-

pletely asymptomatic. A subsequent two-year follow-up 

demonstrated continued absence of symptoms, with 

patent stent confirmed by imaging (Fig. 8 and 9).

sinus-Obliquus

8 9

Figure 8: angioCT stent patency and stenosis resolution · Figure 9: US: good stent apposition and flexibility
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CASE SUMMARY 

Patient with a 2-day history of edema and pain in the 

left lower limb starting from the thigh.

US doppler showed femoral and popliteal vein throm-

bosis. Patient was admitted and started on anticoagu-

lation with enoxaparin 1mg / kg every 12 hours and rest.

We performed  abdomen and pelvis angioCT, showing 

extensive iliac femoral venous thrombosis. Even with 

anticoagulation and rest, the patient did not show any 

improvement in symptoms. we recommend pharmaco-

mechanical thrombectomy.

THERAPY
Procedure initiated by implantation of an inferior vena 

cava filter via right femoral access. By accessing the left 

popliteal vein, we performed pharmacomechanical 

thrombectomy with angiojet 6F, first intrathrombo pulse 

spray with 20 mg of actilyse for 30 minutes followed by 

mechanical thrombectomy 150 pulses (Fig 2, 3).

After recanalization, we treated the stenosis with an-

gioplasty with a 16 x 150 mm sinus-Obliquus stent. With 

great end result.

CONCLUSION 
Patient being discharged from hospital on the third day 

after surgery, with clopidogrel 75 mg and rivaroxaban 

20 mg 1 xd. Improvement of pain and edema. 3 years 

follow up. Stent patent and asymptomatic (Fig 6).

Figure 1: AngioCT showing a severe left iliac vein compression and extensive DVT
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Figure 2: Extensive iliofemoral DVT · Figure 3: Performing pharmacomechanic thombectomy 
Figure 4 & 5: Final results · Figure 6: Control angioCT.
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CASE SUMMARY
A 25-year-old woman with a medical history of deep 

vein thrombosis (DVT) presented to our clinic reporting 

persistent left leg swelling and venous claudication two 

years post-initial DVT event. She has been under conser-

vative treatment since the occurrence of DVT; however, 

this has not alleviated her symptoms. Given the patient’s 

ongoing symptoms conservative management alone 

proved insufficient. The decision was made to consider 

venous recanalization and stent implantation.

DIAGNOSTIC ASSESSMENT
Vascular imaging studies revealed patency in the femo-

ral vein (FV) and the deep femoral vein (DFV) but iden-

tified a chronic occlusion of the left common femoral 

vein (CFV) (Fig. 1) and iliac veins, which is responsible 

for the patient’s symptoms due to the disruption of nor-

mal venous return from the lower extremity.

THERAPEUTIC INTERVENTION
The procedure was performed under general anesthe-

sia and throughout the surgery, anticoagulation was 

maintained with heparin to keep the activated clotting 

time (ACT) over 200 seconds. Initially, a sonographical-

ly-guided puncture was made into the FV in the distal 

part of the left thigh. Following this, a phlebography was 

conducted, revealing the occlusion of the entire left ili-

ac veins as well as parts of the CFV (Fig. 2). Subsequent-

ly, the femoro-iliac revascularization was performed. This 

involved a pre-dilatation followed by the implantation of 

a total of three stents. A 16 x 100 mm sinus-Obliquus stent 

was placed in the common iliac vein (CIV), extending 

through the May-Thurner point into the external iliac vein 

(EIV) (Fig. 3a). The stent was then extended by implant-

ing two additional sinus-Venous stents (14 x 80 mm and 

14 x 120 mm) (Fig. 3b and 3c), ensuring that the distal 

stent was positioned at the confluence of the femoral 

vein (Fig. 3). After the stents were in place, they under-

went post-dilatation to ensure they were fully expanded 

and in the correct position. Control phlebography (Fig. 

4) and intravascular ultrasound (IVUS) were performed, 

confirming a proper and prompt flow of contrast me-

Figure 1: Preoperative duplex-ultrasound showing good inflow over 
patent femoral vein (FV) and deep femoral vein (DFV) draining into 
postthrombotic common femoral vein (CFV).
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dia without any significant residual stenosis or collateral 

veins. After the procedure, the endovascular tools were 

removed, and pressure was applied to the puncture site 

to prevent bleeding. A compression bandage was then 

applied. The operation was concluded successfully.

POSTOPERATIVE MANAGEMENT
The patient will require close follow-up (before dis-

charge, after 2 weeks, 3 months, 6 months and yearly 

thereafter) to monitor the outcomes of stenting and to 

check the geometry of the stent in long term (Fig. 5). 

Compression therapy and therapeutic anticoagulation 

management remain a cornerstone of treatment to 

prevent further thrombotic events and to reduce the risk 

of stent occlusion.

CONCLUSION
The careful placement of a series of stents from 

healthy-to-healthy segment, specifically addressing the 

May-Thurner point, has resulted in the successful reca-

nalization of the occluded veins. The observed reduc-

tion of collateral veins post-intervention is a significant 

indicator of the restored venous flow and proper func-

tioning of the stents.

The strategic intervention not only alleviated the pa-

tient’s debilitating symptoms but also sets a foundation 

for a sustained improvement in her quality of life. On-

going follow-up and management with compression 

therapy and anticoagulation treatment are crucial to 

ensuring the long-term patency of the stents and pre-

venting future thrombotic events.

Inguinal  
ligament

CFV

a

c

b

Figure 2: Intraoperative phlebography showing occluded common femoral vein (CFV) and left iliac veins with extensive collateral pelvic veins  
Figure 3: Fluoroscopy after stent implantation showing the position of stents (a: 16 x 100 mm sinus-Obliquus stent, b: 14 x 80 mm sinus-Venous 
stent and c: 14 x 120 mm sinus-Venous stent) · Figure 4: Final phlebography shows the prompt flow of the contrast medium over stents without 
any visible pelvic collateral veins · Figure 5: Duplex-Ultrasound before discharge shows the correct position of the sinus-Obliquus stent keeping 
the left common iliac vein open at May-Thurner point between right common iliac artery (RCIA) and spine

RCIA

sinus-Obliquus
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CASE SUMMARY
A 57-year-old patient presented with a severe case of 

post-thrombotic syndrome (PTS) in the left leg second-

ary to a previous femoroiliacal deep vein thrombosis 

(DVT) from 2013. The patient had no family history of 

thrombophilia and was on oral anticoagulation thera-

py. Additional medical history included arterial hyper-

tension and macular degeneration.

During the outpatient assessment for secondary vari-

cosity and PTS of the left leg, the clinical examination 

revealed a C4 situation with venous claudication and 

a Villalta scale score of 18. Despite the use of class II 

compression stockings and oral anticoagulation, the 

patient experienced significant mobility impairment 

due to leg swelling and heaviness.

Duplex ultrasonography and MRV showed a patent 

and well-perfused inferior vena cava (IVC). However, 

the left common and external iliac veins were com-

pletely occluded and post-thrombotically scarred. The 

left common femoral vein (CFV) was partially occluded, 

being up to 30% patent. The left femoral vein (FV) and 

profunda femoris vein (PFV) were open and compress-

ible (Fig. 1)

After thorough discussion with the patient, the indica-

tion for interventional therapy in the form of venous re-

canalization and stent implantation was given.

OPERATIVE PROCEDURE
The operation performed under general anesthesia and 

began with a duplex ultrasonography-guided puncture 

of the left middle FV. A bolus of 5,000 IU of Heparin was 

administered intravenously, and activated clotting time 

(ACT) over 200 was maintained throughout the proce-

dure.

Phlebography confirmed post-thrombotic obstructions 

in the femoroiliac veins (Fig. 2). After successful ante-

grade recanalization, the iliac veins and proximal CFV 

were dilated to 16 mm (iliac) and 14 mm (femoroiliac) 

using high-pressure balloons. Phlebography (Fig. 3) and 

intravascular ultrasound (IVUS) were utilized to mark 

the iliocaval junction, followed by stent implantation 

into the common iliac and external iliac veins using a 

sinus-Obliquus 16 x 150 mm stent. After post-dilation, a 

sinus-Venous 14 x 150 mm stent was then placed, with 

its distal end positioned just above the femoral conflu-

ence. The final angiography demonstrated adequate 
Figure 1: Preoperative venous map of the patient based on duplex- 
ultrasound and MRV

PRECISION IN INTERVENTIONAL  
TREATMENT OF PTS:  

The Role of  
Preoperative  
Imaging and 
Intraoperative 
Verification 
 

DR.  MOHAMMAD E. BARBATI
Consultant Vascular and Endovascular Surgeon 
DR. HOUMAN JALAIE
Head of the European Venous Center Aachen-Maastricht

34



stenting from healthy to healthy segment and vanish-

ing the collaterals (Fig. 4). Additional fluoroscopy in an-

teroposterior (AP) and lateral view confirmed the proper 

geometry of stents without deformity or fracture (Fig. 5). 

The procedure concluded with the application of sterile 

plasters and class II compression stockings.

CONCLUSION
The successful interventional management of PTS in 

this 57-year-old patient underscores the critical role of 

preoperative evaluation and precise intraoperative im-

aging techniques. The preoperative duplex ultrasonog-

raphy and MRV played a pivotal role in mapping the 

venous inflow, confirming the patency of the IVC, and re-

vealing the extent of occlusion and scarring in the CFV. 

This comprehensive venous mapping was instrumental 

in planning the strategic approach for the venous reca-

nalization and stent placement.

Intraoperatively, the utilization of phlebography and 

intravascular ultrasound (IVUS) were invaluable for re-

al-time visualization of the vascular anatomy and for 

guiding the accurate placement of stents at the ilio-

caval junction. The use of these imaging modalities 

ensured that stent placement was precise, optimizing 

the chances for restoring adequate venous return and 

avoiding the jailing of right CIV.

The final checks of the stents’ geometry with both IVUS 

and additional fluoroscopic images in AP and later-

al views were crucial steps to confirm the absence of 

stent deformity or fracture. This verification process helps 

in predicting the long-term patency of the stents and 

reduces the likelihood of postoperative complications, 

such as stent thrombosis.

This case demonstrates the importance of these prac-

tices and supports their continued use as standard pro-

cedures in the interventional treatment of PTS.

Figure 2: Intraoperative phlebography showing occluded common femoral vein (CFV) and left iliac veins with extensive collateral pelvic 
veins · Figure 3: A cross-over phlebography starting from the right common iliac vein (rCIV) showing inferior vena cava (IVC) and iliocaval 
confluence · Figure 4: Final phlebography shows the prompt flow of the contrast medium over stents without any visible pelvic collateral 
veins or jailing the right common iliac vein (rCIV) · Figure 5: Final geometry check of the stents via anteroposterior (left image) and lateral 
view (right image) showing proper shape of the implanted stents
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SUMMARY 

Patient underwent Vena Cava and iliac angioplasty  

8 years ago due to post-thrombotic occlusion and 

chronic venous insufficiency of the lower limbs CEAP 6 

(Fig. 1). Currently with a healed ulcer.

Patient progressed with worsening pain and edema 

of the right lower limb. Doppler US identified significant 

stenosis in the external iliac/common femoral vein. We 

opted for angiography.

THERAPY
Angiography of the femoral, iliac and cava veins, we 

identified severe stenosis of 90 % of the right external  

iliac/femoral vein (Fig. 2 and 3).

We performed angioplasty with a 14 x 80 mm sinus- 

Venous stent, crossing the inguinal ligament and 14 x 40 

mm high pressure balloon, with good final results (Fig. 

4 and 5).

CONCLUSION 
Patient was discharged from hospital on the second 

day, receiving rivaroxaban and clopidogrel.

Improvement of symptoms. 6 months of follow-up with 

patent stent and no fracture.

External iliac  
vein stenosis 
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Figure 2: iliocaval  angiography · Figure 3: external iliac vein stenosis, just below the stent 
Figure 4 & 5: final result. Stent crossing the inguinal ligament
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SUMMARY 

Male, 40 years old. Multiple episodes of deep venous 

thrombosis of the lower limbs. Pain and edema. refrac-

tory to the use of elastic compression and venotonic 

drugs.

-CEAP 4B. Villalta-Score:16

US doppler – cava and common iliac veins not visual-

ized. 

angioCT – extensive iliocaval occlusion (Fig. 1) .

THERAPY
He underwent angiography. Accesses: right jugular  

and bilateral common femoral vein.

We identified an extensive occlusion of the common  

iliac and cava up to the retrohepatic segment (Fig. 2).

After caval and iliac recanalization, we performed an-

gioplasty with a 20 x 40 mm and 14 x 40 mm (iliac veins) 

high pressure balloon with implantation of sinus-Venous 

stent in the Vena Cava and kissing sinus-Venous stent 

14 x 120 mm on the right and 14 x 150 mm on the left 

(Fig. 3 and 4). Final angiography with good result (Fig. 

5).

CONCLUSION 
Patient progresses with improvement in upper limb  

edema and no changes during hemodialysis, 2-year 

follow-up with Doppler US without changes.

Figure 1: extensive chronic iliocaval occlusion

Extensive  
iliocaval  
occlusion
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Figure 2: Extensive cava occlusion · Figure 3: Recanalization and balloon angioplasty 
Figure 4: Cava stent (sinus-Venous), plus kissing stents (sinus-Venous 14 x 120 mm / 14 x 150 
mm) · Figure 5: Final result · Figure 6: AngioCT – 3D reconstruction showing stents layout
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