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Inferior vena cava filters are a useful therapeutic option for patients in whom
anticoagulant therapy is contraindicated or ineffective, especially those at
high risk of bleeding. These filters can erode or penetrate the wall of the
inferior vena cava, injuring adjacent retroperitoneal and abdominal organs,
especially the duodenum. The perforation rate is estimated to be as high as

INTRODUCTION

I

nferior vena cava (IVC) filters are well known as a useful therapeutic
option to prevent pulmonary embolism in patients with deep vein
thrombosis, especially those at high risk of bleeding. However, these filters
can cause major complications such as thrombus and perforation of the IVC
or surrounding organs. We describe, herein, two cases of complications after
IVC filter placement: one was a duodenal perforation and the other was an
IVC filter transfixed to the lumbar spine (L2 to 3). We also discuss the safety
of IVC filter placement and removal.

4%–40%, although there are no clinical symptoms. We describe two cases:
one with a duodenal perforation and another with an inferior vena cava filter
transfixed to the lumbar spine (L2 to 3). A brief review of the literature is
also provided as is a discussion of the presenting symptoms and treatment
regimen for such rare complications.
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On gastroduodenoscopy, the third portion of the duodenum was found to
be perforated by the IVC filter (Figure 2).

CASE-1
A 68-year-old male was admitted to the emergency room for sudden severe
abdominal pain. The patient had been admitted four years prior for dyspnea,
hemoptysis, fever, and edema in the left leg and was transferred to a different
hospital due to worsening of the edema. He was diagnosed with deep vein
thrombosis (DVT) and pulmonary embolism (PE) and underwent IVC
filter placement. Anticoagulant therapy was not initiated during the initial
hospitalization due to PE, and the patient was treated as an outpatient.
He did not regularly come for follow-up and was re-admitted for IVC filter
removal after 10 months. The IVC filter was slightly repositioned but not
removed during the procedure because it had perforated the IVC and was
firmly transfixed into the lumbar spine and the area surrounding the aorta.
The patient did not experience any complications until 1 year ago when
he reported intermittent abdominal pain and a cycle of constipation and
diarrhea. Perforation of internal organs by the IVC filter was suspected;
therefore, an abdominal CT scan was performed (Figure 1).

Figure 2) Erythematous and edematous change in the third portion of the duodenum.
Perforated IVC filter tip in the duodenal lumen. IVC: Inferior Vena Cava
IVC filter removal was deemed necessary, and a laparotomy was performed.
Although aortic rupture was suspected, it was not visualized due to
adhesions. The IVC filter tip was firmly transfixed to the lumbar spine, and
the inflammatory response around the duodenal perforation was not severe.
The duodenal perforation was repaired using simple sutures (Figure 3).

Figure 3) Perforated IVC filter tips and adhesion to the duodenum. IVC: Inferior
Vena Cava
Figure 1) IVC tilting with penetration of the IVC wall, duodenal third portion,
and lumbar spine. IVC: Inferior Vena Cava

After the filter removal, adhesion or neointimal hypertrophy of the IVC were
not severe, and the incision on the IVC was repaired with simple suturing.
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After the surgery, abdominal pain was alleviated, and the patient was
discharged on postoperative day 10 without complications.
CASE-2
A 57 year-old female was admitted for intermittent abdominal pain and
stabbing backache when in the sitting position. The patient had been
admitted 10 years prior for left ovarian cystic tumor, approximately 7 cm
in size, and edema in the right leg. Abdominal CT imaging showed a
thrombus and an occlusion from the right common iliac vein extending
down the entire length of the lower leg, and intraperitoneal bleeding
was suspected. An IVC filter was placed for ovariectomy. Interventional
occlusion removal was attempted on postoperative day 3 since the patient
was at low risk of bleeding. Although the thrombotic occlusion in the right
common iliac vein was removed and dissolved, the thrombotic occlusion
below the femoral vein remained. Anticoagulant therapy was initiated with
a vitamin K antagonist. Signs such as edema in the lower extremities were
alleviated, but anticoagulant therapy was continued to treat the recurrent
occlusion. Due to worsening of the edema in the lower extremities 4 years
after IVC filter placement, a CT scan was performed, which revealed an
adhesion and a thrombotic occlusion of the IVC. Although the thrombus
was dissolved after percutaneous thrombectomy, the perforating IVC and
adhesion were not removed. As the patient’s symptoms improved and no
other signs of perforation was noted, we decided to do follow-up monitoring
for the patient. The patient reported numbness in bilateral lower extremities
and an intermittent stabbing backache after 3 years. Since she had an
intervertebral disc herniation, we did not suspect that it was caused by
the IVC filter, and so we continued to monitor the patient while treating
the pain with analgesics and physiotherapy. In the CT scan, thrombotic
occlusion in the right iliac vein and lumbar and duodenal perforation by
the IVC filter were suspected; therefore, a laparotomy was performed. The
IVC filter tip was firmly transfixed into the lumbar spine and no damage
to duodenum or other organs was observed. Adhesion of the IVC due to
neointimal hypertrophy was noted around the filter insertion site; therefore,
IVC angioplasty was performed using an arteriovenous graft. After surgery,
backache and abdominal pain were alleviated, and the patient was discharged
on postoperative day 8 without complications (Figure 4).

Currently, the IVC filter that is most often used is removable; therefore, it
is an appropriate therapeutic option for the prevention of PE in the short
term. However, it is actually removed in approximately 50% of cases [4]. The
IVC filter may lead to complications such as neointimal hypertrophy (18%),
PE that requires interventional surgery or pharmacological therapy (2.27%),
and <1 cm PE inside the filter (6.8%). Reviewing a study on IVC perforation
or injury, which is one of the long-term complications, showed the following:
the complications are asymptomatic in most cases; perforation commonly
occurs in the small intestine, ureters, and organs surrounding the IVC; and
in some cases, it may progress into complications such as retroperitoneal
hemorrhage and intestinal obstruction [5]. In this study, IVC perforation
was reported in 4.4% of cases and symptomatic perforation in approximately
0.4% of cases. In a study involving 37 subjects who developed fistula between
the IVC and duodenum, the main cause in 10 subjects was identified to be
due to perforation by an IVC filter [6]. The fistula was the late complication
of the IVC filter placement, and the average fistula development period
was 6 years after the surgery. Therefore, IVC filter perforation is commonly
reported, but it is rare for IVC filter to perforate vital organs, and it takes a
long time to develop symptoms. The only treatment for symptomatic IVC
perforation is to remove the IVC filter via laparotomy and to repair the
damaged area. Most studies related to duodenal perforation are case reports.
Although this study also reports duodenal perforation, these patients were
aware of IVC perforation before the symptoms appeared. The difference
between asymptomatic patients and patients from this case report is that the
filter tip was firmly transfixed into the lumbar spine. Movements such as the
pulsing movement of the IVC, breathing, and positional change may displace
the IVC transfixed into the lumbar spine and cause duodenal perforation.
CONCLUSION
IVC filter placement is the most effective therapeutic option for PE
prevention, and it yields a positive result when its use is limited. However, its
long-term use can lead to complications, even though they are rare; therefore,
tests and treatments for patients with susceptible signs and symptoms
should be performed proactively for appropriate diagnosis. Surgery such as
laparotomy may place burden on patients and healthcare professionals, but
it yields the best result as shown in this case report. In addition, long-term
placement of an IVC filter should be determined with caution.
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Figure 4) IVC filter in the infrarenal IVC and IVC penetration of the filter limbs.
IVC: Inferior Vena Cava
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