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 Abstract

Among the complications related to the endovascular treatment of the left common iliac vein obstruction, the contralateral 
deep venous thrombosis consists in a late complication of the procedure. This case series describes the endovascular treat-
ment of four patients with right iliofemoral deep venous thrombosis caused by jailing of the inferior vena cava confluence, 
due to previous stents implanted in the left common iliac vein. All the four patients were admitted with pain and swelling of 
the right lower limb, and one patient presented with phlegmasia cerúlea dolens. The patients were evaluated with duplex-
scan and angioCT-Scan that confirmed extensive right iliofemoral and femoropopliteal deep venous thrombosis, except for 
one patient, whose DVT propagated to superficial femoral vein, without popliteal involvement. All patients were submitted 
to endovascular treatment with pharmacomechanical thrombectomy, previous stent recanalization and stent deployment 
in the iliocaval confluency. Regarding the post-operative complications, one patient presented with hemoglobinury, which 
evolved with anuria, and in the first day post-operative with acute kidney failure and necessity of hemodialysis for 8 days, 
after that evolved with total renal function recovery. During the hemodialysis period, this patient received non-fractioned 
heparin, instead of enoxaparin. All patients presented with satisfactory improvement on limb edema, in the first day and 
thereafter in the first week post-operative. The pharmacomechanical thrombectomy technique followed by angioplasty and 
kissing stenting was a safe and efficient procedure in this case series report.
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Introduction

Lately, the left common iliac vein angioplasty associated with 
stenting deployment, either by isolated iliac vein compression 
or associated with deep venous thrombosis, or even caused 
by post-thrombotic syndrome became very common and 
very widespread, leading to long-term satisfactory results, 
with completely resolution of the symptoms [1]. Among the 
complications related to the endovascular treatment of the 
left common iliac vein obstruction, the contralateral deep ve-
nous thrombosis is poorer described in the overall literature, 
despite the incidence of 4-9%, consisting in a late complica-
tion of the procedure.1,2 The main factors related to this very 
dreadful complication are venous intimal hyperplasia, “jail-
ing”, acute deep venous thrombosis, non-compliance with the 
prescribed 6 months anticoagulation, pre-operative contralat-
eral internal iliac vein thrombosis , pre-existing inferior vena 
cava filter placement and previous common iliac vein stents 
overextended to the inferior vena cava [2, 3].

Methods

Between september of 2016 and may of 2020, we have per-

formed the endovascular treatment of four patients with right 
iliofemoral deep venous thrombosis caused by jailing of the 
inferior vena cava confluence, due to previous stents implant-
ed in the left common iliac vein. The main objective of this 
paper is to report the endovascular technique used to treat 
those patients, the post-operative evolution, their follow-up 
and outcomes.

Cases description

There were four female patients admitted with right iliofemo-
ral deep venous thrombosis, whose demographic characteris-
tics are described on (Table 1). All the four patients were ad-
mitted with pain and swelling of the right lower limb, and one 
patient presented with phlegmasia cerúlea dolens (Figure 1). 
The patients were evaluated with duplex-scan and angioCT-
Scan, that confirmed extensive right iliofemoral and femo-
ropopliteal deep venous thrombosis, except for one patient, 
whose deep venous thrombosis propagated to superficial 
femoral vein, without popliteal involvement. Another pattern 
observed on angioCT-Scan was a thrombus evolving the infe-
rior vena cava (Figures 3 & 4). All patients received enoxaparin 
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12/12 hours and totally bed rest.

Endovascular Treatment

Under general anesthesia and bladder catheterization the 
patients were submitted to three vein cannulations: one for 
blood test collection, one for drugs infusion and one for saline 
solutions infusion. This routine is made due to eventual ne-
cessity of fibrinolysis, avoiding intraoperative vein cannulation 
and unnecessary haemorragic events. All patients were anti-
coagulated with endovenous non fractionated heparin 5000UI 
in bolus.

At first, we performed a right jugular internal vein puncture, 

Table 1: Patient’s Demographic characteristics.

PATIENT CASE 1 CASE 2  CASE 3  CASE 4

AGE (YEARS) 23 55 34 52

ANTICOAGU-
LANT/ ANTIAGRE-

GANT 
none absent

Rivaroxaban 
(stoped the 

medication 30 
days before 
the event)

Rivaroxaba 
and Clopido-

grel

TIME AFTER THE 
FIRST PROCE-

DURE
15 months 24 

months 28 months 24 months

CAUSE OF THE 
FIRST PROCE-

DURE

Left Iliofemo-
ral deep ve-
nous throm-

bosis

May-
Turner 

Syn-
drome

Left Iliofemoral 
deep venous 
thrombosis

Left Ilio-
femoral 

deep venous 
thrombosis

STENTS CARAC-
THERISTICS 

Zilver vena 
16x100

Sinus ( 
venous) Sioxx 16x100 Wallstent

Figures 1 and 2: Important leg swelling and distal cyanosis.

Figures 3 and 4: AngioCT-Scan: Stents jailing the inferior vena cava, with ex-
tensive inferior vena cava, intra-stent and right iliac vein thrombosis. 

Doppler ultrasound guided, in order to deploy a vena cava 
filter, above the vena cava thrombus-3 cases supra-renal and 
one case infra-renal. After, with the patient in the supine po-
sition, a left femoral vein puncture and a right popliteal vein 
puncture was realized (in one case was necessary to realize 
an external saphenous puncture, due to saphenouspopliteal 
junction above the knee (Figure 5). After the venous accesses, 
a diagnose phlebography catheter was performed in the infe-
rior vena cava through the left limb venous access (Figure 6).

Figures 5: Venous access through the right external saphenous vein and left 
common femoral vein. 

Figures 6: Phlebography showing massive femoropopliteal deep venous 
thrombosis.

Figures 7 & 8: Recanalization through parallel (outside) and through the stent 
mesh.

The right venous axis recanalization is realized through an 
usual pharmacomechanical thrombectomy. It was used to ex-
ecute mechanical thrombectomy and remove a large amount 
of thrombus. The stent recanalization could be performed 
both parallel (outside) and through the stent mesh; 2 of our 
cases were with the first technique and the other two with the 
second (Figures 7 and 8).

Once the venous recanalization was performed with the guide-
wires properly positioned, the pharmacomechanical throm-
bectomy was initialized. The AngioJet Solent Omni Thrombec-
tomy Catheter™ (Boston Scientific Corporation Marlborough, 
MA, US) was the device of choice. Procedures with the Angio-
Jet Solent® were performed using two thrombectomy passes 
of the arterial thrombotic occlusion by advancing the device 
by 2 to 3 mm per second. During the thrombectomy proce-
dure, the rotation hub at the catheter shaft was rotated by 



270 degrees back and forth to ensure circumferential throm-
bus removal. An intraclot injection of 10 mg of recombinant 
tissue plasminogen activator (r-tPA; total injected volume 30 
mL) using the PowerPulse® technique was performed. After 
20 minutes of dwell time, another two thrombectomy passes 
were performed as described, not exceeding a total device ac-
tivation time of 280 seconds. However, there was 1 case in 
whom it was necessary to maintain catheter-directed throm-
bolysis (Fountain MERIDITMEDICAL) with Alteplase 1mg/h in 
the post-operative, due to residual thrombus higher than 50%. 
Through a popliteal vein access with a sheath, non-fractioned 
heparin infusion was administered. The patient is moved to an 
intensive care unit for better laboratorial and vital signs con-
trol. Blood tests are performed, especially fibrinogen every 6 
hours, and in case of fibrinogen < 100mg/dl, alteplase infusion 
is discontinued. There was only 1 case in whom alteplase was 
not administered, a patient submitted to mechanical throm-
bectomy with ASPIREX 10F. Mechanical thrombectomy techni-
cal success was achieved with the presence of less than 50% 
of residual thrombi in the phlebography, and then the iliocaval 
confluency should be submitted to angioplasty. At first, we 
perform a right iliac vein angioplasty with catheter balloon 
10-12mm. When performing the angioplasty, it is possible to 
detect a vein segment resistant, suggesting the exact place of 
the vein jailing, with limited vein flow (Figure 9). After this, 
we perform a Kissing balloon in the iliocaval confluency, with 
catheter balloon 14x40mm (Figure 10). 
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Figures 9: Iliocaval confluency angioplasty, where it is possible to detect the 
vein segment with jailing.

Figures 10: “kissing balloon” of the iliocaval confluency.

Figures 12: Post-operative phlebography.

PATIENT 1LU 2NO 3AL 4MS

VEIN AC-
CESS

Right Pop-
liteal vein /
Left com-

mon femo-
ral vein

Right External 
saphenous 

vein and left 
common 

femoral vein 

Right popliteal 
vein/ Left com-
mon femoral 

vein

Right pop-
liteal vein / 

left common 
femoral vein

IVUS no yes no yes

STENT 
CONFLU-

ENCIA 
ILIACO-
CAVAL 

Sioxx 
14x100/ 
14x100

Sioxx16x100/
18x100

Sioxx 
14x70/14x100

sioxx14x100/
14x100

DISTAL 
STENT EX-
TENSION

No Sinus 16x64 No No

THROM-
BECTOMY 

DEVICE

Angiojet 
8F(Zelant)

Angiojet 
8F(Zelant)

Angiojet 
6F(Solent) Aspirex 10F

FIBRINO-
LYSIS

Pulse Spray 
20mg rTPA

Pulse Spray 
20mg rTPA

Pulse Spray 
20mg rTPA + 

catheter 1mg/h 
rTPA/23 h

No

Table 2: Endovascular procedures details.

Figures 13: Iliocaval confluency IVUS image. On the left, pre-deployment stent-
ing, on the right post-deployment stenting.

After the catheter balloon pre-dilatation, we proceed with 
the iliocaval confluency kissing stent (Figure 11), using a stent 
with considerable radial force and the same type bilateral, to 
avoid one stent promoting compression through the other. 
Post-stenting dilatation was performed through kissing bal-
loon 14x40mm. Phlebography control was performed (Figure 
12). In 2 cases, after the phlebography, the Intravascular Ultra-
sound (IVUS) was used (Figure 13). Types and materials fea-
tured are summarized on (Table 2).

Figures 11: kissing stents. In the Left stents pre-deployment. In the right, post 
deployment image.



 Volume 2 | Issue 4 | 2022                                                                                                                                              4

Post-Operative

After the surgery, all patients were forwarded to the inten-
sive care unit, receiving enoxaparin 1mg / kg / 12/12 hours. 
Regarding the post-operative complications, one patient pre-
sented with hemoglobinury, which evolved with anuria, and in 
the first day post-operative with acute kidney failure and ne-
cessity of hemodialysis for 8 days, after that evolved with total 
renal function recovery. During the hemodialysis period, this 
patient received non-fractioned heparin, instead of enoxapa-
rin. All patients presented with satisfactory improvement on 
limb edema, in the first day and thereafter in the first week 
post-operative. Post-operative data, including days of hospi-
talization, complications, anticoagulation are summarized on 
(Table 3). 

Follow-up

After discharge, all patients are evaluated at the officers ap-
pointment, with clinical signs and symptoms, anticoagulation 
therapy compliance and image exams, such as Duplex Ultra-
sound and angioCT-Scan. Only 1 patient has lost appropriate 
follow-up. The other three remaining patients received appro-
priate follow-up and none of them developed post-thrombotic 
syndrome.

Discussion 

Lately, the left common iliac vein angioplasty associated with 
stenting deployment, mainly in the iliocaval confluency, has 
caused some concerns, specially due to the risk of right com-
mon vein jailing, which can promote contralateral deep ve-
nous thrombosis. There is some discussion in the literature if 
the contralateral deep vein thrombosis post left common iliac 
vein stenting may occur due to a progression of the disease, 
or really may be caused by jailing. The incidence of contralat-
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PATIENT  1LU 2NO 3AL 4MS

DAYS OF HOS-
PITALIZATION 17 29 8 7

INTENSIVE 
CARE UNIT 2 10 2 1

COMPLICA-
TIONS No Acute renal failure No No 

ANTICOAGU-
LATION 

Warfa-
rin Warfarin Rivaroxaban Rivaroxa-

ban

ANTIAGREGA-
TION Aspirin No Plavix No

Table 3: Post-operative demographics.

Figures 14: Follow-up angioCT-Scan showing bilateral kissing stents.

eral deep vein thrombosis after left common iliac vein angio-
plasty ranges from 1, 1%-9, 7%, according to studies published 
in overall literature [5, 6, 7]. During the procedure of stent 
recanalization, it is possible to note a difficulty to perform a 
proper vein recanalization, associated with a low outflow in 
the right iliac vein during phlebography, all those conditions 
suggest that under iliocaval confluency contralateral stenting, 
there is a situation of blocking of right iliac vein outflow due to 
contralateral stenting. Gloviczki et al [8], published a case re-
port where they described an open surgery performed to re-
move a wallstent deployed at the left common iliac vein, with 
iliocaval extension, leading a contralateral jailing; a complete 
pseudointima was identified through the stent, with small po-
rosity areas in which the right common iliac outflow occurred, 
suggesting a real blocking to right iliac vein outflow through 
the iliocaval stenting. Raju et al [9], in a previous publication 
have reported a jailing provoked by a stent deployed at the 
iliocaval confluency. Le et al [2] have evaluated 111 patients 
who had common iliac vein stent implantation for symptom-
atic May-Turner Syndrome and have found an incidence of 
contralateral deep venous thrombosis (DVT) of 9%. Potential 
causes for contralateral DVT were venous intimal hyperplasia 
(VIH) (n = 7), “jailing” (n = 2), and indeterminate (n = 1). All 
patients with VIH had previous common iliac vein (CIV) stents 
overextended to the inferior vena cava (IVC). Overextension of 
CIV stent was associated with contralateral DVT (P < .001). An-
other study by Khairy et al [3] have found the following factors 
related to contralateral DVT: Acute DVT (p=.001), non-compli-
ance with the prescribed 6 months anticoagulation (p = 0.05), 
pre-operative contralateral internal iliac vein (IIV) thrombosis 
(p = 0.001), and pre-existing IVC filter placement (p = 0.003). In 
this present paper, we consider that all cases of contralateral 
deep vein thrombosis were caused by an inadequate stenting 
positioning inside the inferior vena cava, leading to jailing, in-
adequate right iliac vein outflow and thrombosis.

Some other devices and techniques were developed in order 
to prevent this dreadful complication. One of this techniques 
and devices describes the use of Gianturco Z stents at the il-
iocaval confluency. This stent has open cells through its de-
vice and reduces the probability of blocking the right iliac vein 
outflow and reduces the pseudointima development through 
the stent. Murphy et al [10], published a paper comparing 
982 limbs treated with Gianturco Z stents deployments with 
755 limbs with wallstent usage. The incidence of contralateral 
deep venous thrombosis in 5 years follow-up was higher in 
wallstent group than the Gianturco Z stents usage (10% versus 
1%; p = 0,001, respectively).

Another options, such the dedicated stents developed to this 
proper segment, such as Sinus Obliquus Stents are also an op-
tion, once its conformation, 35 degrees, allows an adequate 
deployment, without causing contralateral jailing, however 
there are only short and mid-term results in overall literature 
[11]. Due to lack of long-term results, we do not know the real 
application of those devices usage in preventing jailing and 
contralateral deep venous thrombosis.

The presence of stents at iliocaval confluency, with contra-
lateral deep vein thrombosis, leads us to consider that the 
thrombotic disease does not affect only the iliac common 
vein, nevertheless is much more extensive than this, with the 
concerning of affecting the iliocaval confluency. Regarding 



situations where the post thrombotic syndrome affects the 
inferior vena cava segment, and mainly its bifurcation, some 
other techniques have been developed, varying according 
to the cava diameter and length of the disease [12]. In situ-
ations whereas the inferior vena cava disease is restricted to 
the iliocaval confluency or less than 5cm length, the kissing 
stenting technique shows to be a very adequate solutions. In 
all cases performed at this case report series the kissing stent-
ing technique was the chosen one. It is important to reinforce 
the necessity of using the same device stents, avoiding stents 
with different radial force, situation that can cause one stent 
exercising compression through the other. In most of cases of 
this present case series report, the nitinol Sioxx stent was the 
device of choice, due to the extremity of the stents comprised 
with closed-cells, and the mid-segment of the stent comprised 
with open cells conformation, allowing an adequate outflow. 
This study has some limitations, mainly it is a case report, 
with a very small sample of patients. Larger trials should be 
performed in order to confirm those findings of this present 
paper.

Conclusion

In this present case serie reports, in patients with contralateral 
deep vein thrombosis after a left iliac vein stenting, the phar-
macomechanicalthrombectomy technique followed by angio-
plasty and kissing stenting was a safe and efficient procedure. 

References

1. Guillen K, Falvo N, Nakai M, Chevallier O, Aho-Glélé S, Gal-
land C, et al. Endovascular stenting for chronic femoro-iliac 
venous obstructive disease: Clinical efficacy and short-term 
outcomes. Diagn Interv Imaging. 2020 Jan; 101(1): 15-23.

2. Le TB, Lee TK, Park KM, Jeon YS, Hong KC, Cho SG. Contra-
lateral Deep Vein Thrombosis after Iliac Vein Stent Placement 
in Patients with May-Thurner Syndrome. J Vasc Interv Radiol. 
2018 Jun; 29(6): 774-780.

3. Khairy SA, Neves RJ, Hartung O, O’Sullivan GJ. Factors As-
sociated with Contralateral Deep Venous Thrombosis after Il-
iocaval Venous Stenting. Eur J Vasc Endovasc Surg. 2017 Dec; 
54(6): 745-751.

5. J Vasc Surg Venous Lymphat Disord. 2014 Jul; 2(3): 253-9. 
[DOI: 10.1016/j.jvsv.2013.12.007]. 

6. Neglen P, Hollis KC, Olivier J, Raju S. Stenting of the venous 
outflow in chronic venous disease: long-term stent-related 
outcome, clinical, and hemodynamic result. J Vasc Surg 2007; 
46: 979-90. 

7. Liu Z, Gao N, Shen L, Yang J, Zhu Y, Li Z, et al. Endovascular 
treatment for symptomatic iliac vein compression syn- drome: 
a prospective consecutive series of 48 patients. Ann Vasc Surg. 
2014; 28: 695-704. 

8. Rathore A, Gloviczki P, Bjarnason H. Open surgical removal 
of iliac vein Wallstents with excision of pseudointima obstruct- 
ing the contralateral iliac vein. J Vasc Surg Venous Lymphat 
Disord 2016; 4: 525-9. 

9. Raju S, Ward M Jr, Kirk O. A modification of iliac vein stent 
technique. Ann Vasc Surg 2014; 28: 1485-92. 

10.Murphy E, Johns B, Varney E, Buck W, Raju S. Deep venous 
thrombosis associated with caval extension of iliac stents. J 
Vasc Surg Venous Lymphat Disord 2017; 5: 8-17. 

11. Stuck AK, Kunz S, Baumgartner I, Kucher N. Patency and 
clini- cal outcomes of a dedicated, self-expanding, hybrid 
oblique stent used in the treatment of common Iliac vein com-
pression. J Endovasc Ther. 2017; 24(1): 159-166. 

12. Peter Neglén, Rikki Darcey, Jake Olivier and Seshadri Raju. 
Bilateral stenting at the iliocaval confluence. J Vasc Surg 2010; 
51: 1457-66.

Volume 2 | Issue 4 | 2022                                                                                                              5

                                                                                                                                                                       jcmimagescasereports.org 


