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Inferior vena cava occlusion in retroperitoneal fibrosis and

exogenous testosterone administration
Derek T. Kirby, DO, Joshua C. Dilday, DO, Kathryn B. Muir, MD, Allan G. Young, DO, and Gilbert Aidinian, MD,
El Paso, Tex
ABSTRACT
Retroperitoneal fibrosis (RPF) causing large vessel stenosis and thrombosis is rare but well-described. We describe a 50-
year-old man with rapid progression of central venous thrombosis in the presence of RPF and exogenous testosterone
use. Therapeutic anticoagulation was initiated and catheter directed thrombolysis was performed after placement of an
inferior vena cava (IVC) filter. Repeat venogram revealed severe focal retrohepatic IVC stenosis, which was treated with
serial venoplasty and stenting. Clinical improvement was significant 48 hours after intervention. This case represents a
rare presentation of IVC occlusion in the setting of RPF and exogenous testosterone administration successfully treated
with endovascular interventions. (J Vasc Surg Cases and Innovative Techniques 2020;6:34-7.)
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CASE REPORT
A 50-year-old man was admitted for a 2-day history of

progressive severe lower abdominal and suprapubic pain

that improved slightly with urination. His past medical history

was significant for arthritis, obstructive sleep apnea, hyperlipid-

emia, glaucoma, and fatty liver disease. He was taking minimal

medications, but had recently started using anabolic steroids

(intramuscular testosterone) obtained from Mexico. He had

no personal or family history of venous thrombosis or hyperco-

agulability. His body mass index was 35 and he did not smoke.

He was active and had no other known risk factors for venous

thrombosis.

The initial workup was notable for an elevation in serum creati-

nine from 1.2 mg/dL to 2.0 mg/dL and nonspecific

retroperitoneal inflammatory changes were seen on the

computed tomography (CT) scan. During his hospital stay, the pa-

tient rapidlydevelopedsignificantbilateral lower extremity edema

and painful scrotal edema over a 2-day period. A lower extremity

venous ultrasound examination was negative for deep venous

thrombosis. Bilateral iliac veins seemed tobepatent, but the study

was significantly limited due to patient body habitus. A CT
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cystogram was performed which showed evidence of left renal

vein thrombosis extending into the distal inferior vena cava (IVC)

(Fig 1). A workup for nephrotic syndrome and renal/testicular ma-

lignancywas performed and found tobenegative. Testicular ultra-

sound examination revealed bilateral partial thrombosis of the

pampiniformplexus. Therapeuticanticoagulationwas initiatedus-

ing unfractionated heparin and the patient underwent a diag-

nostic ascending venogram. Fresh thrombus was seen in the

distal IVC and bilateral common iliac veins. A Cook Celect Plat-

inum IVC filter (Cook Medical Incorporated, Bloomington, Ind)

was placed at the level of the hepatic veins and catheter-

directed thrombolytic therapy was initiated via an Ekos catheter

(Ekos Corporation, Bothell, Wash) from the distal superior vena

cava to the left common iliac vein. The following day, the catheter

was removed and a repeat venogramshowed severe focal stenosis

of the retrohepatic IVC (Fig 2). The stenosis was serially venoplas-

tied to 16 mm (8-mm cutting balloon followed by 10-, 12-, 14-,

and 16-mmballoons). This segment of IVC was then stented using

a 20 � 55-mm WALLSTENT (Boston Scientific, Marlborough, Mass;

Fig 3, A and B). Completion venogram showed a patent IVC with

restored flow. Over the next 48 hours, the patient had significant

improvement in his bilateral lower extremity and scrotal edema.

Of note, IVC filter removal was attempted, but was aborted

secondary to the tilted position and difficulty in snaring the hook.

An evaluation for inherited hypercoagulopathy was negative

for disorders of factor V Leiden, antithrombin III, lupus antico-

agulant, prothrombin 2021A mutation, protein C, protein S,

homocysteine, JAK-2, and cardiolipin antibody. He was found

to have positive antinuclear antibody levels and positive

U1-ribonucleoprotein levels. Ultimately, the patient was

discharged on therapeutic warfarin. His renal function has

recovered, with his most recent serum creatinine being 1.1

mg/dL. Surveillance CT at the 6-month follow-up revealed a

patent stent with maintained patency of his IVC and iliac veins

with resolution of retroperitoneal fibrosis (RPF). He will be

followed for continued CT surveillance yearly. Patient consent

to share medical information and images was obtained before

submission of this material.
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Fig 1. Initial computed tomography (CT) urogram
demonstrating left renal vein thrombosis extending into
the distal inferior vena cava (IVC).

Fig 2. Repeat venogram following removal of Ekos cath-
eter demonstrating severe focal stenosis of the retro-
hepatic inferior vena cava (IVC).
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DISCUSSION
RPF is a rare disease process that typically presents in

the fourth to sixth decades of life and is more prevalent
in men.1 Typical symptoms include back, abdomen,
and/or flank pain, similar to this patient’s presentation.2

Like in our patient, up to 60% of patients will have
elevated antinuclear antibody and the presence of this
is often seen in conjunction with an autoimmune dis-
ease.3 However, there was no other evidence of autoim-
mune disease in our case. Although venous thrombosis
is rare, RPF is known to cause compression of the retro-
peritoneal structures. Iliocaval thrombosis/occlusion oc-
curs in only 2% of cases of RPF.4 Although most cases
reported are at the level of the renal veins or inferior to
this, one case reported intrahepatic and extrahepatic
biliary obstruction secondary to RPF, suggesting that
RPF can have significant inflammatory effects extending
to the retrohepatic area.5 Although our patient self-
reported a history of fatty liver disease, imaging showed
only mild hepatic steatosis and hepatic laboratory values
were within normal limits. Therefore, it is unlikely that
nonalcoholic fatty liver disease contributed to the RPF
in this case. Additionally, widespread retroperitoneal
inflammatory changes would be highly unlikely from a
focal retrohepatic IVC stenosis. One report in 2012
described an elderly man with lower extremity edema
owing to IVC stenosis caused by IgG4-related RPF; his
IVC patency improved after a course of corticosteroids
and he did not have IVC thrombosis.6 An IgG workup
was not pursued in our case because it was deemed
unnecessary during the initial evaluation and was not
pursued when the patient had symptom resolution after
intervention and no evidence of RPF on follow-up imag-
ing. Ureteral and renal compression are possible with
RPF as well and can cause acute kidney injury or
uropathy presenting as urinary urgency, urinary fre-
quency, or dysuria.7 Renal vein thrombosis can also pre-
sent with symptoms similar to pyelonephritis.8 Our
patient also manifested with evidence of urologic
involvement, which was evident by marked acute
kidney injury, CT findings consistent with pericystic
inflammation/fibrosis, and suprapubic pain with slight
improvement after urination.
The uniqueness of this case is the degree of acuity of

the clinical manifestations. Venous compression second-
ary to RPF is typically a chronic process with develop-
ment of extensive collateral circulation.9 This did not
seem to be the case for our patient. However, his clinical
history is unique because he had recently started using
anabolic steroids in the form of unregulated injectable
testosterone obtained outside of the United States. It is
well-known that oral contraceptives increase the risk of
a venous thrombotic event, even being attributed to
renal vein thrombosis in rare cases.10 A report published
in 2016 on a population of 2.92 million men, showed a
significantly increased risk of venous thrombotic event
within the first 6 months of initiation of exogenous
testosterone therapy.11 Our patient’s use of unregulated
intramuscular testosterone likely contributed to a



Fig 3. A, Initial balloon wasting during serial venoplasty of stenosis to 16 mm (8 mm cutting balloon followed by
10-, 12-, 14-, and 16-mm balloons). B, Stenotic area stented using a 20- � 55-mm WALLSTENT and further
venoplastied to 18 mm.
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hypercoagulable state that, in the presence of a chronic
stenosis of the retrohepatic IVC secondary to RPF, led
to IVC thrombosis.
There is minimal previous literature describing the sur-

gical treatment of venous stenosis/thrombosis owing to
RPF. One retrospective study of 42 patients with benign
venous occlusive disease included four patients with
RPF; however, all of these patients were treated with
open venous reconstruction.12 Surgical treatment of IVC
stenosis/thrombosis in general is well-described, as are
the technical aspects of the endovascular treatments
used in this case. Unlike the arterial system, balloon an-
gioplasty in the venous system alone is insufficient owing
to significant vein recoil causing an increased risk of early
restenosis and thrombosis.13 Therefore, placement of a
stent is strongly recommended.11 The recommended
stent diameter for the IVC is 18 to 24 mm.13 After stent
placement, it is recommended to further balloon dilate
to improve apposition and minimize the risk of
migration.13
CONCLUSIONS
Our case is a unique description of endovascular

treatment of an IVC stenosis/thrombosis secondary to a
hypercoagulable state caused by the administration of
exogenous testosterone in the setting of RPF. We
demonstrate successful use of a combination of
endovascular therapies including catheter-directed
thrombolysis, venoplasty, and venous stenting to treat a
severe IVC stenosis/thrombosis. Clinical resolution of the
patient’s symptoms of scrotal and bilateral lower
extremity edema were evident within 48 hours of
treatment. By using endovascular treatment, we were
able to avoid themorbidity of a large open venous recon-
structive surgery as well as the morbidity of long-term
chronic venous stasis disease.
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