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We present a case of iatrogenic iliac vein rupture with venous thrombosis during total hip
arthroplasty that was endovascularly treated with the insertion of covered and uncovered
stents, aspiration, and balloon maceration of the thrombus. We describe in detail, with a
schematic diagram, an endovascular treatment method that can be performed under local
anesthesia alone and explain how to overcome the situation when the diameter of the cov-
ered stent is inadequate to cover the iliac vein.

Index terms latrogenic Disease; Endovascular Procedures; Arthroplasty; Hip Prosthesis

INTRODUCTION

Tatrogenic iliac vein injury during total hip arthroplasty (THA) is rare, but can be
fatal (1). Clinical diagnosis may be delayed, especially when venous bleeding is in-
sufficient to cause cardiovascular compromise (2). The injury can spontaneously
heal through venous thrombus formation. However, urgent treatment may be re-
quired when conservative management is ineffective. In this report, we describe a
case of iatrogenic iliac venous injury during THA treated with endovascular man-

agement, with procedural details.

CASE REPORT

A 79-year-old female with right hip osteoarthritis underwent right THA. Her blood
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pressure level decreased to 70/40 mmHg during surgery and did not fully recover despite fluid
resuscitation therapy. Her serum hemoglobin concentration decreased from 11.7 to 7.7 g/dL.
Contrast-enhanced abdominopelvic CT performed 1 day after surgery showed a large retro-
peritoneal hematoma in the right pelvic cavity, and venous thrombosis in the right external
iliac vein (EIV) was suspected (Fig. 1A). Moreover, there was no evidence of contrast medium
extravasation inside or around the hematomas. Although this may have been a state of ex-
trinsic compression caused by the surrounding hematoma, considering the clinical findings,
injury to the right EIV could not be excluded. Surgical exploration was considered; however,
the patient refused additional surgical treatment. Therefore, an endovascular treatment was
planned.

The patient was placed in the prone position in the angiography room of the interventional

Fig. 1. Interventional treatment of iatrogenic iliac venous injury in a 79-year-old female.

A. A preprocedural CT axial scan with a 70-sec delay contrast enhancement shows a large hematoma (asterisk) in the retroperitoneum of
the right pelvic cavity and the absence of contrast filling in the right external iliac vein (arrow).

B. A 40-degree right posterior oblique venogram of the right common femoral vein shows contrast media extravasation into the pelvic
cavity (arrowheads) and deep venous thrombosis (arrow) distal to the injured site, suggestive of iliac venous injury.

C. A digital subtraction venogram obtained just after the insertion of the stents shows improved venous drainage without evidence of
contrast media extravasation. The ends of the covered stent are indicated by white arrows, whereas the ends of the proximal uncovered
stent are marked with black arrowheads, and the ends of the distal uncovered stent are labeled with white arrowheads. Additionally, the
remaining thrombus in the right femoral vein is indicated by a black arrow.

D. In the schematic diagram, the covered stent is indicated as a thick black line, and the uncovered bare-metal stents are indicated with a
slash.

E. Six-month follow-up contrast-enhanced CT axial scan (left) and venous Doppler ultrasound (right) show a patent lumen (arrow) with-
out evidence of stent migration.
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radiology department. The right popliteal vein was punctured under ultrasonographic guid-
ance, and a 9-Fr sheath (Glidesheath; Terumo Interventional Systems, Somerset, NJ, USA)
was inserted. Venography showed massive contrast medium extravasation in the right EIV,
but the right common iliac vein (CIV) and inferior vena cava (IVC) were not opacified, indi-
cating complete rupture of the right EIV (Fig. 1B). Antegrade cannulation of the right CIV
was unsuccessful, and retrograde cannulation through contralateral access was planned.

The left popliteal vein was punctured under ultrasonographic guidance, and along this
route, a retrievable filter was inserted into the infrarenal IVC (Denali; BD, Tempe, AZ, USA) to
prevent pulmonary artery embolism that might have occurred during the procedure. Retro-
grade cannulation of the right distal EIV failed and a rendezvous technique in the third space
(retroperitoneum) was planned.

A guidewire was placed in the third space through the retrograde route, and a 10-mm loop
snare and a 4-Fr snare catheter kit (Amplatz Goose Neck Snare Kit; Medtronic, North Plym-
outh, MN, USA) were placed in the same space through the antegrade route. By capturing the
guidewire with a snare, the guidewire could pass through the lesion and enter the right CIV
beyond the lesion in the EIV.

Through the guidewire, a 10-mm X 10-cm self-expandable covered stent (Covera; BD) was
inserted to cover the rupture site of the right EIV, and then two 14-mm X 10-cm self-expand-
able uncovered bare-metal stents (E-luminexx; BD) were inserted into the right CIV, covered
stent, and right distal common femoral vein (CFV) to prevent migration of the covered stent
(Fig. 1C, D). The remaining small amount of thrombus was removed via aspiration thrombec-
tomy using an 8-Fr guiding catheter (Mach 1; Boston Scientific, Natick, MA, USA) and balloon
maceration using a 12-mm balloon catheter (Armada 35; Abbott Vascular, Abbott Park, IL,
USA). Insertion of the two stents, balloon catheters, and guiding catheter was performed us-
ing the right popliteal vein access route. The venous flow improved, and completion venogra-
phy revealed no venous bleeding (Fig. 1C). A 6-month follow-up CT venography and Doppler
ultrasonography showed a patent stent lumen with no evidence of active bleeding (Fig. 1E).

This study was approved by the Institutional Review Board (IRB No. GDIRB2022-302).

DISCUSSION

This report describes the treatment of iliac venous injury using a combination of covered
and bare-metal stents. latrogenic injury of the iliac vein during THA may be overlooked as it
is rare and hemorrhage occurs in the retroperitoneal space (3), especially if venous bleeding
is insufficient to cause cardiovascular compromise (2). If there is a partial venous rupture
and the distal part can be selected with a guidewire, venous hypertension can be resolved by
improving venous flow through the placement of an uncovered bare-metal stent (1, 4, 5). Ad-
ditionally, case series regarding the insertion of covered or uncovered stents and prolonged
balloon tamponade in partial iliac venous injuries have also been reported using various
methods (6).

However, in our case, the rendezvous technique was performed using a snare, because the
iliac vein was completely disrupted, and the distal part could not be selected. In this case, we

inserted a covered stent because the area captured by the snare might have been outside the
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iliac vein; therefore, the bare-metal stent could not prevent bleeding.

Raju et al. (7) reported that the optimal stent diameters in the common iliac, external iliac,
and CFV segments were 16, 14, and 12 mm, respectively. Iliac vein stent migration is a rare
complication that is likely to be underreported owing to publication bias (8). Known risk fac-
tors for iliac vein stent migration include a short length of 60 mm or less and a smaller diam-
eter of 14 mm or less. However, there may be situations in various countries or hospitals in
which it is not possible to use these large-diameter covered stents owing to insurance cover-
age or device supply issues. Furthermore, in our case, a 10-mm covered stent was inserted
because a covered stent with a larger diameter was not available for emergent use. Therefore,
additional procedures are needed to reduce the migration risk. For this reason, two uncov-
ered bare-metal stents with a 14-mm diameter were inserted into the covered stent, covering
the proximal and distal parts of the native vein (Fig. 1D), to form a stent resembling a double-
bare, covered biliary stent (9). Although not performed in our case, there may be methods to
prevent or minimize covered stent migration between the insertion of the covered and bare-
metal stents. For example, balloon dilation at the right CIV before stent insertion may pre-
vent stent migration into a central vein, such as the IVC. Additionally, balloon dilation at the
right CFV could potentially block or significantly reduce venous flow, which could trigger
stent migration, thereby reducing the risk of stent migration.

In conclusion, we successfully treated a patient with complete iatrogenic iliac venous rup-
ture and venous thrombosis using the rendezvous technique, insertion of covered and un-
covered stents, and subsequent aspiration thrombectomy and balloon maceration. This can
be an alternative technique when there is a need to urgently insert a covered stent in the iliac
vein, but a stent with an appropriate diameter is not available, necessitating the insertion of

a smaller-caliber stent.
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