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Abstract. Pulmonary embolism remains a serious challenge for health care.
Anticoagulation is considered the first line of treatment; however, in patients
with anticoagulation failure or contraindication, inferior vena cava filter
placement has been widely performed for the prevention of pulmonary
embolism. This study is a retrospective review of King Abdulaziz
University Hospital two years experience (2008-2009). Nineteen patients
who had venous thromboembolic manifestations were subjected to inferior
vena cava filter insertion. The main reasons for inferior vena cava filter
insertion were the occurrence of venous thromboembolism on top of
anticoagulants, and bleeding resulted from heparin induced
thrombocytopenia. All of the patients were presented with one or more risk
factors and co-morbidities among malignancies were the most common
(52.6%). Insertion was successful for all cases, except one patient who had
pre-existing massive inferior vena cava thrombosis. No complications were
recorded during filter insertion or on the short term, after filter insertion.
Medical indications for inferior vena cava filters in our hospital are not
different from what was cited in the literature. Although, each individual
patient had multiple risk factors and co-morbidities, nevertheless our patients
had no complications related to inferior vena cava filter insertion, which
denotes that inferior vena cava filters can be inserted properly and safely.
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Introduction

Venous thromboembolism (VTE) is common and often a fatal problem in
postsurgical patients. These patients are usually treated with either
therapeutic anticoagulation or the placement of inferior vena cava (IVC)
filters'"); which are an excellent therapeutic method for those patients of

which anticoagulant therapy is contraindicate or ineffective!®.

Moreover, it had been advocated, that IVC filters can be placed in
patients who cannot receive concomitant anticoagulation without placing
them at a significantly higher risk of developing venous

thromboembolism"!.

Thus, venous thromboembolism is the main indication for IVC filter
insertion. In a study conducted in the USA, clinical data of 73 patients
(46 men; age range, 22-89 years) who had IVC filter were implanted
between August 2007 and June 2008 were reviewed. It was found that
twenty-one (28.8%) presented with pulmonary embolism (PE), 15
(20.54%) with deep vein thrombosis (DVT), 12 (16.4%) with both, and
the rest (34.26%) with other symptoms. Indications for filter placement
were contraindication to anticoagulation (n = 38; 52%);
prophylaxis/added protection (n = 22; 30%); failure of anticoagulation (n
=11; 15%), and complications of anticoagulation (n = 2; 3%). The filters
were placed in the infra-renal (n = 71) or suprarenal (n = 2) ve,
Almost similar findings were found in other studies™!,

Technological and practical pattern changes have led to an increase in
filters inserted by vascular and trauma surgeons in the operating room, as
well as in the intensive care units. Increased diagnosis of VTE disease
and newer low profile delivery systems may also have contributed to the
significant increase in filter placement. A shift of indications for
placement from absolute toward relative indications and prophylaxis are
evident over time and are across providers. These indicates the need for
consensus development of an appropriate criterial”). Initially, it was done
by open surgical procedure, but technological advancements have
allowed filter placement to be done percutaneously. Bedside filter
placement in the intensive care unit with ultra-sonographic imaging has

been reported to be safe, effective, and reliable!®!,

Deployment of the filter in the suprarenal position is advocated in
certain clinical conditions, and some reports suggest a higher incidence
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of renal complications in that position, especially among patients with
malignancy.  Therefore, it was ascertained that Suprarenal IVCF
placement should be performed rarely, and then, only after careful
evaluation of the underlying renal function, and most likely it should be
avoi([i]%q]]in patients with malignancy and known hypercoagulable
state .

Other complications were reported in various settings which
included; IVC occlusion by filter thrombus!'?, penetration of the TVC!?!,
aortic lumen and vertebral body penetration''*. Lumbar artery laceration
with retroperitoneal hematoma!'”, migration to the right ventricle
resulting in ventricular tachycardia and elevated troponin!'®’.  Even
rupture of the tricuspid valvel'”), rupture of the free wall of the right
ventricle!"®, and cardiac tamponade!"”), that might cause sudden death!*"),
Also, migration to the pulmonary artery®!!, fracture and embolization
leading to cardiac tamponade had been documented®”. Moreover, tilting
of the filter was also reported'>*.

The aim of this study is to present our data and compare it with the
reported international data.

Patients and Methods

The study was designed with retrospective analysis of the data
extracted from medical records of patients subjected to percutaneous
insertion of IVC filters at King Abdulaziz University hospital over a
period of 2 years (2008-2009), which included a total of 19 patients.
This data includes demographic characteristics of the patients (age,
gender and nationality), clinical data, VTE manifestations and I'VF filter
implantation (indication, approach, position, complications and
postoperative anticoagulation therapy). In addition the follow up data
and fate of the cases were also collected.

Descriptive statistical analysis was used in the form of frequencies
and percentages. Owing to lack of normal distribution of the continuous
variable for age, median and range were used to present it.

Results

Nineteen patients were subjected to IVC filter implantation during the
study time period (2008-2009). Their median age accounted for 50 years
with a range between 23-70 years, they included ten males (52.6%) and
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nine females (47.4%); the Saudis constituted almost one quarter of cases
(26.3%) and the rest were a mix of different nationalities.

As shown in Table 1, all patients had VTE manifestations, and the
great majority of them (78.9%) had lower limb DVT, which are mainly
(80%) proximal, and two thirds of them (66.7%) were experiencing it for
the first time. VTE was found to be provoked in slightly more than one
half of the cases (53.3%). In addition, there were three patients who had
bilateral pulmonary embolism and one patient who had renal thrombi
extending to IVC.

Table 1. Venous thromboembolic manifestations among the patients(n=19).

VTE Manifestations No. %
Lower limb deep venous thrombosis 15 78.9
Anatomically
Left lower limb DVT 9 60.0
Right lower limb DVT 6 40.0
Site of the thrombi
Proximal 12 80.0
Distal 3 20.0
Frequency
First attack 10 66.7
Recurrent 5 333
Provoke
Provoked 8 53.3
Unprovoked 7 47.7
Bilateral pulmonary embolism 3 15.9
Left renal tumor thrombus 1 5.2

Anticoagulation therapy was indicated for almost all the patients (18/19);
however, there were medical reasons to discontinue its prescription; Fig.
1 displays the reasons for discontinuation. It shows that almost two-thirds
(61.1%) of them had VTE manifestation, despite they were on
anticoagulants, and the rest had heparin induced thrombocytopenia with
severe hemorrhage. The bleeding was hematuria (3 cases) and upper
GIT bleeding (2 cases). Therefore, IVC filter was indicated for all these
patients.

Moreover, there was one patient who had renal cell cancer with
invasion of the left renal vein extending into the IVC; the patient was not
a candidate for major surgical intervention. Hence, IVC filter was
recommended to protect the patient against migration detached cancer
thrombi.



Inferior Vena Cava Filters: Two Years Experience... 37

Heparin
induced
thrombocytopen
ia and bleeding
; 7, 38.9%

VTE on top of
anticoagulants;
11;61.1%

Fig. 1. Reasons for discontinuation of anticoagulation therapy.

All patients had more than one risk factor or co-morbidities
associated with VTE manifestations. Table 2 demonstrates that
malignancy was the most common risk factor followed by hypertension
and immobilization.

Table 2. Risk factors and co-morbidities associated with venous thromboembolic

manifestations.

Risk Factors No. %
Malignancy 10 52.6
Hypertension 9 47.7
Immobilization 8 42.1
Smoking 6 31.8
Diabetes mellitus 5 26.3
Obesity 4 21.1
Hyperlipidemia 2 10.5
Ischemic heart disease 2 10.5
Nephrotic syndrome 1 5.5
Bronchiectasis 1 5.5

Out of the nineteen patients, eighteen (49.7%) responded successfully
to implantation of IVC filter; the application failed for only one patient
who had advanced cancer pancreas with liver/lung metastasis and IVC
thrombosis. Table 3 describes the approach and position of the inserted
IVC filters. It shows that one-third (33.3%) of the IVC filters were
inserted through the internal jugular vein and the rest were inserted
through the femoral vein. Sixteen filters (88.8%) were inserted at infra-
renal. One filter was inserted in the intra-hepatic portion of IVC as the
patient had a renal cell carcinoma with invasion of the tumor thrombi
through the left renal vein, and inserted into the intra-hepatic portion of
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IVC. Another patient had amyloidosis with [IVC thrombosis necessitated
the insertion at the Proximal 1/3 of IVC.

Table 3. Approach and position of the inserted IVC filters (n=18).

Risk Factors No. Y%

Approach

Right common femoral vein 9 50.0

Right internal jugular vein 6 333

Right femoral vein 2 11.1

Left femoral vein 1 5.6
Position

Infra-renal 16 88.8

Supra-renal 2 11.2

There were no complications associated with the application of the
IVC filters, or in the short term following the procedure. Six patients
were lost to follow-up, four of them were non Saudis of which two had
advanced cancer and probably died or went back to their countries. For
those who were followed up, no complications directly related to the IVC
filter were reported. Six patients died, mainly due to deterioration of
their health as consequences of their primary diseases; it was found that
four of them had cancer, and one case had multiple illnesses mainly
nephritic syndrome and bronchiectasis; and the other one had
subarachnoid hemorrhage with multiorgan failure and septic shock.

Anticoagulation therapy was continued after the IVC filter insertion
in 9/18 (50%) patients. Out of them, six patients had Warfarin and three
patients were given low molecular weight heparin.

Discussion

The use of IVC filters has increased dramatically over the last two
decades!'). Although, it had been reported that the filters stand as a
crucial and fundamental measure for protection against pulmonary
embolism among susceptible patients, especially when anticoagulation
therapy either contraindicates, was not adequate to prevent recurrent
VTE or when anticoagulation itself has lead to complications.

It was reported that IVC filter placement was associated with a high
rate of serious complications (> 30%), with death occurring in 3.7% of
patients'”!, and that IVC thrombosis was a complication that occurs in 1-
32% of patients inserted with IVC filters. The risk of complications
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could be either during its insertion, e.g. penetration of the IVC)!")
penetration to the aortic lumen or vertebral body!*, or occlusion after
insertion by filter thrombus!'?, migration of the filter in a whole!'>?" or
in part in the form an embolus of fractured part'**.

From the review of the published researches, it was evident that the
practice of the IVC filter insertion in our hospital in terms of indications,
approach and position was consistent with the accepted recommendations
and standard of care. Where it was reported that the general indications
for filter placement included history of thromboembolic disease and high
risk for PE; specific indications included contraindication to
anticoagulation, and the failure of anticoagulation'****. The majority of
the filters applied in our patients were placed at the infra-renal IVC,
Whicg] accord with what was cited in Massachusetts General Hospital,
USA™.

Patients who had multiple risk factors and morbidities, almost
one half of them had cancer, nevertheless, all inserted IVC filters were
applied successfully, except in one patient who had massive IVC
thrombosis which precluded progress of the filter to its place. Moreover,
no complications during insertion were reported among our patients in
contrast to what was reported in other studies!'. Also, no short or
long term complications related to the filters were reported in our study.

The med-term mortalities observed among our patients were
attributed to the primary disorders and co-morbidities rather than the
inserted filters. This notion was supported by the in depth analysis of the
causes of death, where it was found that that four out of a total of six
deaths had cancer, and one case had multiple illnesses, mainly nephritic
syndrome and bronchiectasis; and the other patient who had
subarachnoid hemorrhage with multi-organ failure and septic shock.

Conclusion

Medical indications for IVC filters in our hospital are not different
from what was cited in the literature. Although each individual patient
had multiple risk factors and co-morbidities nevertheless our patients had
no complications related to IVC filter insertion, which denotes that IVC
filters can be inserted properly and safely.



40

H.H. Jabbad

Acknowledgment

With great appreciation to Professor Mohammed Rawas, professor of

diagnostic and interventional radiology, King Abdulaziz University,
Jeddah, KSA.

(10]

[11]
[12]
[13]

[14]

References

Marmor DB, Merli GJ, Whellan DJ, Andrel J, Fisicaro T, Shamimi-Noori S, Adams S,
Rubin A, Feldman AM. Relationship of inferior vena cava filter usage in post-surgical
patients by various surgical and medical subspecialists. 4m J Cardiol 2008; 102(2): 226-
230.

Mackenzie S, Gibbs H, Leggett D, Neels M, Harper J. Initial Australian experience with
the recovery inferior vena cava filter in patients with increased risk of thromboembolic
disease. J Med Imaging Radiat Oncol 2008; 52(2): 124-129.

Ray CE Jr, Prochazka A. The need for anticoagulation following inferior vena cava filter
placement: systematic review. Cardiovasc Intervent Radiol 2008; 31(2): 316-324.

Sangwaiya MJ, Marentis TC, Walker TG, Stecker M, Wicky ST, Kalva SP. Safety and
effectiveness of the celect inferior vena cava filter: preliminary results. J Vasc Interv Radiol
2009; 20(9): 1188-1192.

Given MF, McDonald BC, Brookfield P, Niggemeyer L, Kossmann T, Varma DK,
Thomson KR, Lyon SM. Retrievable Gunther Tulip inferior vena cava filter: experience in
317 patients. J Med Imaging Radiat Oncol 2008; 52(5): 452-457.

Oliva VL, Perreault P, Giroux MF, Bouchard L, Therasse E, Soulez G. Recovery G2
inferior vena cava filter: technical success and safety of retrieval. J Vasc Interv Radiol
2008; 19(6): 884-889.

Yunus TE, Tariq N, Callahan RE, Niemeyer DJ, Brown OW, Zelenock GB, Shanley
CJ. Changes in inferior vena cava filter placement over the past decade at a large
community-based academic health center. J Vasc Surg 2008; 47(1): 157-165.

Amankwah KS, Seymour K, Costanza M, Berger J, Gahtan V. Transabdominal duplex
ultrasonography for bedside inferior vena cava filter placement: examples, technique, and
review. Vasc Endovascular Surg 2009; 43(4): 379-384.

Veroux M, Tallarita T, Pennisi M, Veroux P. Late complication from a retrievable
inferior vena cava filter with associated caval, aortic, and duodenal perforation: a case
report. J Vasc Surg 2008; 48(1): 223-225.

Bihorac A, Kitchens CS. Successful thrombolytic therapy for acute kidney injury
secondary to thrombosis of suprarenal inferior vena cava filter. J Thromb Thrombolysis
2009; 28(4): 500-505.

Golarz SR, Grimsley B. Use of wall (R) stent to exclude a thrombosed inferior vena cava
filter. Ann Vasc Surg 2010 Feb 6.

Ahmad I, Yeddula K, Wicky S, Kalva SP. Clinical sequelae of thrombus in an inferior
vena cava filter. Cardiovasc Intervent Radiol 2010; 33(2): 285-289.

Bogue CO, John PR, Connolly BL, Rea DJ, Amaral JG. Symptomatic caval penetration
by a Celect inferior vena cava filter. Pediatr Radiol 2009; 39(10): 1110-1113.

Gupta P, Lopez JA, Ghole V, Rice GD, Ketkar M. Aortic and vertebral penetration by a
G2 inferior vena cava filter: report of a case. J Vasc Interv Radiol 2009; 20(6): 829-832.



[16]

[17]

[18]

(23]

[24]

Inferior Vena Cava Filters: Two Years Experience... 41

Amole AO, Kathuria MK, Ozkan OS, Gill AS, Ozkan EQ. Lumbar artery laceration
with retroperitoneal hematoma after placement of a G-2 inferior vena cava filter.
Cardiovasc Intervent Radiol 2008; 31(6): 1257-1259.

Janjua M, Omran FM, Kastoon T, Alshami M, Abbas AE. Inferior vena cava filter
migration: updated review and case presentation. J Invasive Cardiol 2009; 21(11): 606~
610.

Adair JD, Harvey KP, Mahmood A. Inferior vena cava filter migration to right ventricle
with destruction of tricuspid valve: a case report. J Trauma 2008; 64(2): 509-511.

Kumar SP, Mahtabifard A, Young JN. Fractured inferior vena cava filter strut presenting
as a penetrating foreign body in the right ventricle: report of a case. J Card Surg 2008;
23(4): 378-381.

Chandra PA, Nwokolo C, Chuprun D, Chandra AB. Cardiac tamponade caused by
fracture and migration of inferior vena cava filter. South Med J2008; 101(11): 1163-1164.

Haddadian B, Shaikh F, Djelmami-Hani M, Shalev Y. Sudden cardiac death caused by
migration of a TrapEase inferior vena cava filter: case report and review of the literature.
Clin Cardiol 2008; 31(2): 84-87.

Abouzgheib W, Zubieta JC, Lotano V, Gerber D. Migration of an inferior vena cava
filter to the pulmonary artery. Eur J Cardiothorac Surg 2008; 33(3): 507.

Rogers NA, Nguyen L, Minniefield NE, Jessen ME, de Lemos JA. Fracture and
embolization of an inferior vena cava filter strut leading to cardiac tamponade. Circulation
2009; 119(18): 2535-2536.

Sugimoto T, Nomura T, Kitade T. Surgical removal of a tilted temporary inferior vena
cava filter incorporated with a large thrombus: report of a case. Surg Today 2008; 38(3):
258-260.

Charles HW, Black M, Kovacs S, Gohari A, Arampulikan J, McCann JW, Clark TW,

Bashar M, Steiger D. G2 inferior vena cava filter: retrievability and safety. J Vasc Interv
Radiol 2009; 20(8): 1046-1051.



42 H.H. Jabbad

i At i) CagalVl ay ol dlas £) ) fAe) )
3any el de Cllal dmals adiie A8 pall e Guale

Al 3 ea s
il v Gl daals sl LS ¢ dn) jad) anid
Lo prd 4y pedl d<Laall - 52

Nl W 535 D Ay sl 4y saall Al J) 5 Y L alKiel
fings cimaall Ao Sl |k Lasd i 5505 25 s
Ol 0l (o sall 8 oSl e Mall J5Y) Jasll adll i aia
o se agal § cliclian Jgal a0 ade JE8 (g
058 el ) sl ilas Gl sl el Hasiy
Gl e llll sy Al A ol o3 s a3 il &
— Yoo A) el DA allue Gl daals adiad Ayl
710 agd oal Uayye e dews il el (Y s 04
ddala Gigan oa b)) culS il o) a5l ilias
oo U gy Nl digasg ceuydll Sdawsy) ) <l
il Clalime (e dlie Gle s Jleaiad e ae L el i
il (ali s cnjlugd) Jlie Jlaiad ey Ciy 35 Gigas
alse e S J sl e @silay 1S el US4 sead
SSY) culs Al @Al B Y Lgies o ial) Gigaal sl
YA aeal Al dladl del ) L(Z0Y,1) el
el oWl clielme 4 dawd aly Lasly Gy ye el

laaey o il



Inferior Vena Cava Filters: Two Years Experience...

Casa¥) a8l dlas z1 o elg of elld e palitug

Ul s by siiall a8 055 Lo e alias ¥ Ll L)

Sle @y Juyy ¢ dladl #1 a3l cilicliae agaal hass ol
Lol s g U Lal ) oS iladdl o3

43





