
Placing a filter in the vena cava of a patient suffering
with deep vein thrombosis and pulmonary embolism
has increased since the introduction of the percutaneous
deployment technique and the development of various
percutaneous devices. The criteria for successful place-
ment of a vena caval filter requires several conditions to
be met, such as the deployment and fixation of the filter
at the intended position without any migration, and the
parallel alignment of the filter with the axis of the vena
cava (1). Tilting of a deployed filter is a particular kind of
periprocedural complication and this can reduce the fil-
ter’s clot trapping ability (2). We report here on a case of
spontaneous tilting of the inferior vena caval filter and
the extension of thrombosis over it during the follow-up
period, and this occurred despite of the initially success-

ful filter placement without tilting.

Case Report

Our institution does not require institutional review
board approval for retrospective reports. A 62-year-old
woman visited to the emergency room of our hospital,
and she presented with a sudden headache and a
drowsy mental status. A computed tomogram (CT) of
the brain revealed a subarachnoid hemorrhage, and a
saccular aneurysm of the left middle cerebral artery was
detected on the cerebral angiogram. She was continu-
ously bed-ridden with a stuporous mental status after
performing clipping surgery for the aneurysm. At 5
weeks after surgery, she developed a swelling of her left
lower extremity. The CT venogram demonstrated
thrombosis in the veins of the left lower extremity at the
level of the calf with extension to the common iliac vein
(Fig. 1). A lung perfusion scan using 99mTc-macroaggre-
gated albumin demonstrated multiple perfusion defects
in the left lower lobe, and this corresponded to the prob-
ability of pulmonary embolism. However, she was ab-
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solute contraindicated for thrombolysis because of her
recent major surgery, and so we placed a filter in the in-
ferior vena cava (IVC) to prevent any further pulmonary
embolism (3).

Under the ultrasound guidance, the right internal
jugular vein was punctured using the standard Seldinger
technique. Under fluoroscopic guidance, a 5-F multipur-
pose catheter (Cook, Bloomington, IN, U.S.A.) was
placed at the confluence of the IVC; digital subtraction
angiography of the IVC was then performed in the pos-
teroanterior projection. The vena cavogram revealed the
patent IVC without thrombus and both sides of the re-
nal veins entered to the IVC at the normal level (Fig.
2A). The multipurpose catheter was exchanged for the

delivery sheath of a Günther Tulip Vena Cava MReye
Filter (GTF) (Cook, Bloomington, IN, U.S.A.), and the
filter was deployed in the infrarenal IVC. The vena
cavograms in the posteroanterior and lateral projections
were obtained after placement of the filter. The vena
cavogram demonstrated successful placement of the fil-
ter without any complication, including tilting (Fig. 2B).

For two weeks after placement of the filter, she was
bed-ridden without improvement of her mental status
or any self-movement, and her position was changed at
regular intervals to prevent bed sores. During that peri-
od, she developed swelling of right lower extremity
without any improvement of the swelling of the left
lower extremity. A CT venogram was performed and it
depicted tilting of the filter to the right side and the in-
frarenal IVC was filled with thrombi (Fig. 3A, B). A vena
cavogram was obtained after insertion of a multipur-
pose catheter through the right internal jugular vein and
it depicted filling of almost all the infrarenal IVC by
thrombi (Fig. 4A). The scout image of the vena cavo-
gram showed tilting of the filter to the right side and the
angle between the axis of the filter and the axis of the
spine was 9.8°, and the difference from the initial angle
was 7.4°(Fig. 4B). We did not try the removal of the fil-
ter because of the risk of secondary PE by the fragmen-
tation of thrombi during the procedure, and so we
placed another GTF in the suprarenal IVC to prevent
any additional PE.
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Fig. 1. The initial CT venogram shows thrombus in the left
femoral vein and there was no thrombus in the right one.

A B

Fig. 2. The scout (A) and digital sub-
traction (B) images of the vena cavo-
gram that were taken after successful
placement of a Günther-Tulip filter
show the parallel axis of the filter with
the IVC axis without tilting.



Discussion

Tilting of an IVC filter refers to eccentric positioning
of non-self-centering filters during their insertion and
the definition is the axis of the filter’s tilt is more than
15°(4). As a result of laboratory studies with using vari-
ous filters, tilting of the filter can reduce the clot-trap-
ping ability of a filter that placed in the IVC (2, 5).
Although the last clinical study that used titanium
Greenfield IVC filters reported that there was no signifi-
cance relative risk (p=.10) of recurrent PE with an

asymmetric filter, the risk of PE with an asymmetric fil-
ter was 2.6 times that with a symmetric filter (6). The
relative risk of IVC thrombosis in patients with asym-
metric filters was 3.4 times the risk of patients with
symmetric filters (7). Tilting of the GTF causes another
problem because the filter is designed for being re-
trieved. Milward et al (8) have reported that failure of
the GTF resulted from the hook eye that could not be
snared during attempted retrieval because of tilting of
the filter.

In our case, tilting did not occur during the procedure,
but it happened during the follow-up period. In spite
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A B
Fig. 3. Follow-up CT venograms obtained at the hook eye (A) and anchoring hook levels (B) show abutting of the hook eye (arrow)
of the filter to the wall of the IVC and thrombosis in the IVC.

A B

Fig. 4. Follow-up vena cavograms.
A. The scout image shows tilting of the
filter to the right side. 
B. The digital subtraction image shows
the filling defect at almost the in-
frarenal IVC by the thrombi. 



that the patient could not ambulate or perform any vol-
untary movement, tilting of the filter did occur after its
successful placement. We suggest that tilting of the filter
might have developed during lifting the patient to the
hospital gurney or to the bed after the procedure or dur-
ing the passive changing of position that was done at
regular intervals after the filter placement to prevent
bed sores. Fixation of the filter is completed by the orga-
nizing thrombus; this thrombus is fibrinous material
that adheres to the legs of the retrieved filters (8).
However, the filter is unstable before fixation and so till-
ing at this time is possible. Central migration of filter
may be the more serious form of tilting when the filter is
at an incompletely fixed state. If the physical activity of
the patient is increased, the possibility of the tilting or
migration of the filter may be increased.

Although the angle between the axis of the filter and
the IVC was not measured due to the thrombosis in the
IVC, the angle may be similar to that angle between the
filter and the spine because the IVC is generally seen to
be parallel to the spine on the initial vena cavogram.
The angle between the axis of the filter and the spine on
the scout image of the follow-up vena cavogram was
9.8°, and this did not violate the criteria for tilting ac-
cording to a set of previously reported quality improve-
ment guidelines (4). However, the hook eye of the filter
was abutted to the wall of the IVC on the CT scan, and
the angle of the filter was near to the largest angle of tilt-
ing. Therefore, we think that the angle in the criteria
guidelines is too large to apply to the GTF and so new
guidelines must be provided.

The relative risk of IVC thrombosis is increased in
those patients with an asymmetric filter, but it is unclear
that the tilting of the filter after placement was related to
the thrombosis in our case. There is the possibility that
the thrombosis of the IVC could have been related to ei-
ther tilting of the tilting or the lack of filter tilting in this
case. Because the patient was diagnosed as having a sub-
arachnoid hemorrhage and so this was a firm con-
traindication for anticoagulation therapy, the thrombus
in the IVC might have propagated spontaneously from
the left side iliac vein to the inferior vena cava, or it
might have developed and was then aggravated by the
captured thrombus within the filter. On the other hand,
the thrombosis of the IVC might have developed by tilt-
ing of the filter and the disturbance of the blood flow. In
addition to that, injury to the wall of IVC by the legs of
the filter during tilting and the activation of the blood co-
agulation system might have also been one of the caus-

es, and all of the above might be the causes of the IVC
thrombosis. However, we can not differentiate between
these causes with any certainty.

In this case, we placed another filter in the suprarenal
IVC. Grassi et al (4) recommended using the suprarenal
filter in patients with renal vein thrombosis, for IVC
thrombosis extending above the renal veins, for filter
placement during pregnancy, for thrombus extending
above a previously placed infrarenal filter, for pul-
monary embolism after gonadal vein thrombosis and for
anatomic variants such as duplicated IVC or low inser-
tion of renal veins in their quality improvement guide-
lines for percutaneous permanent inferior vena cava fil-
ter placement. So this patient, who was definitely con-
traindicated for anticoagulation due to her recent in-
tracranial hemorrhage, was suitable for suprarenal filter
placement. 

In summary, we have reported on the spontaneous
tilting of a Günther-Tulip vena cava filter during the fol-
low-up period with thrombosis formation in the pa-
tient’s IVC. Information on this complication may be
helpful to physicians during the placement of such fil-
ters and for the complex management of this type of pa-
tients.
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Günther-Tulip 하대정맥 필터의 자발적 기울어짐: 1예 보고1
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하대정맥필터의 기울어짐은 필터 삽입과정에서 발생할 수 있는 문제점의 하나로 필터가 기울어질 경우에는 혈전

을 포획하는 기능이 감소하고 장기간 유치하였을 때는 하대정맥의 폐쇄되는 빈도가 증가시킨다. 저자들은 삽입과

정에 기울어짐이 없이 설치된 필터가 추적과정에서 2주 내에 자발적으로 기울어져 하대정맥 혈전증을 유발했던 증

례를 보고하고자 한다.


