Current use of inferior vena cava filters

Joseph G, Magnant, MD, Daniel B. Walsh, MD, Louis I. Juravsky, MD, and
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To study possible changes in the clinical use of inferior vena cava {IVC) filters caused by
the introduction of percutancous delivery systems, we reviewed all patients who
underwent placement of IVC filters at our institution from 1988 to 1991, Eighty-four
patients (52 men and 32 women) ranging in age from I8 to 90 years (mean 67 years) were
identified, Filters were required because of contraindications to anticoagulation in 64%,
anticoagulation faiture in 25%, and preoperative prophylaxis in 11% of patients, The
underlying discase was lower extremity deep vein thrombosis in 50% and pulmonary
embolism in 45% of patients. Five percent of patients received prophylactic filters without
documented thromboembolism, All filters were placed percutancously by interventional
radiologists, 77 through the common femoral vein and 7 through the internal jugular vein.
Three types of filters were used. One procedure-related death occurred because of acute
IVC occlusion. Fatal pulmonary embolism within 48 hours after filter placement was
documented in one patient and suspected in one late death. No other clinicafly apparent
pulmonary embolism or leg swelling occurred after filter placement. Minor complications
© related to filter placement occurred in 13 patients, but none required operative
intexvention. Analysis of complication rates of the three filter types was precluded by the
small sample size. After 2 mean follow-up of 11 months, 42 patients (50%) had died of
malignancy (# = 25), multisystem organ failure (MSOF; # = 7), cardiovascular events
{n = 4), recurrent pulmonary embolism (2 = 2), cerebrovascular events {n = 4), or an
unknown cause (7 = 1). Twenty-three patients (27%) died before hospital discharge. Of
these patients, 16 died as a direct result of disseminated cancer or MSOF. Among the
subgroup of 48 patients with a history of advanced cancer or MSOQF, 20 (43%} died before

hospital discharge and an additional 12 died within 6 months of filter placement.
Percutaneous placement of IVC filters has not changed the indications for filter placement,
nor has this new technique significantly reduccd the charge for percutancous placement
($5300) compared with operative placement ($5800). Filter placement in patients with
advanced malignancy or MSOF was associated with such poor survival that the benefit of
IVC filtration in these patients was questionable. Careful patient selection is required to
avoid nonbencficial filter placement in as many as 25% of patients in whom IVC filter
placement initially appears indicated, {J Vasc SURG 1992;16:701-6.)

Despite increased attention to prophylactic mea-
Suies to prevent venous thromboembolism, deep
vein thrombosis {DVT) and pulmonary embolism
remain significant clinical problems. Historically, the
management of patients with venous thromboembo-
lism refractory to anticoagulane therapy or with
contraindications to anticoagulant therapy was
fraught with significant morbidity. Inferior vena cava
(IVC) filters have facilitated management of these
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patients by providing effective protection from pul-
monary embolism, with Jow morbidity. This success,
combined with further refinements in filter-delivery
systems, has caused some clinicians to propose use of
“expanded” indications for placement of IVC
filters.!* We have previously reported our experience
with patients who underwent operative placement
of Greenfield IVC filters (Medi-Tech, Watertown,
Mass.).> Since 1987, percutaneous placement of
IVC filters has supplanted operative filter placement
in our center. We undertook this review of the
current use of IVC filters to examine the impacr of
percutaneous placement on indications, complica-
tions, survival results, and cost implications,

MATERIAL AND METHODS

Patients undergoing IVC filter placement at the
Dartmouth-Hitchcock  Medical Center between
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Table I. Distribution of malignancies
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1988 and 1991 were identified by hospital records.
Charts were reviewed for demographic information
including admission diagnosis, primary diseases, and
history and stage of malignancy. Indications for filter
placement, contraindications to and complications of
anticoagulant therapy, and method of documenta-
tion of DVT or pulmonary embolism were recorded.
Details of filter placement werc obtained from
interventional radiology procedure notes. Type of
filter, introducer size, route of insertion, and
procedure-related complications were recorded. Pa-
tient follow-up information was obtained by tele-
phone inverview, review of hospital records, and
contact with patients’ primary physicians. Follow-up
data, including presence of symptomatic venous
msufficiency, defined as significant lower extremity
swelling or stasis ulceration, patient survival, and
causes of death were recorded. Current charges for
percutaneous IVC filter placement were obtained
from the radiology billing office. For comparison,
estimated charges for operative IVC filter placement
were determined from current operating room bill-
ing data,

RESULTS

During the study interval, 84 patients (52 men
and 32 women) underwent percutaneous placement
of IVC filters to prevent pulmonary embolism, There
appeared to be mcreased use over time, because 13
IVC fileers were placed in 1988, 29 in 1989, and 36
in 1990. During this same time interval, no IVC
filters were placed surgically. Patient age at insertion
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ranged from 18 to 90 years {mean 67 years).
Forty-seven patients (56%) had a history of malig-
nancy, of whom 41 (87%) had advanced or widely
metastatic disease at the time of filter placement
(Table I). In addition, seven patients had multisystem
organ failure (MSOF), defined as dysfunction of two
OT [NOLE MAJOT OIPAN systems,

Filters were judged to be required by the parients’
primary physicians because of contraindications to
anticoagulation in 64%, anticoagulation failure in
25%, and preoperative prophylaxis in 11% of pa-
tients, Of those with contraindications to anticoag-
ulation, presence of central nervous system mass
lesions accounted for 30%, whereas hemorrhage,
most commonly gastrointestinal, accounted for the
balance. Recurrent pulmonary embolism in the
setting of therapeutic systemic anticoagulation con-
sttuted  “anticoagulation faitures.” Filters were
placed prophylactically in five patients with a history
of DVT or pulmonary embolism and in four patents
without documented venous disease in anticipation
of planned operative procedures. Of the 75 patients
with active thromboembolism, the underlying
venous discase was DVT in 52% and pulmonary
embolism in 48%. Forty-two cases of DVT were
documented by duplex scanning (# = 30), contrast
venography (# = 5), computerized tomographic
scanning for other reasons (# = 4), and on the basis
of strong clinical suspicion (» = 3). The diagnosis of
puimonary embofism was documented in 34 patents
by ventilation perfusion scanning (m = 27) and
pulmornary arteriography (# = 8). Four patients
were treated on the basis of duplex-documented
DVT alone because of high clinical suspicion of
pulmonary embolism.

All filters were placed percutancously by inter-
ventional radiclogists. Insertion site was rthe common
fernoral vein in 77 and the internal jugular vein in
seven patients. Inferior vema cavography was per-
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formed routinely coincident with filter placement to
evaluate IVC patency and size and renal vein location.
Three types of filters were used: 42 Bird’s Nest
(Cook, Inc., Bloomington, Ind.}, 33 Greenfield, and
nine Vena-Tech (Vena-Tech, Evanston, TIL). Bird's
Nest and Vena-Tech filters were placed through 12F
sheaths. Of the 33 Greenficld filters placed, 32 were
stainless steel and required placement through a 24F
sheath. One titanium Greenfield filter {14F intro-
ducer) was placed late in the series. Sclection was
dependent on the individual radiologjst’s preference,

Irntial attempt at filter placement was successfuu} in
98% (82/84) of patients. One Bird’s Nest filter was
malpositioned when it was discharged in the left renal
vein. Another Bird’s Nest filter opened incompletely.
Both of these padents underwent uneventful place-
ment of a sccond Bird’s Nest filter. Filter position was
judged to be suboptimal in two other patients but not
sufficiently to warrant placement of a second filter.
{In one patient anchoring struts of a Bird’s Nest filter
extended into the renal vein; in ancther patent ane
limb of a Greenfield filter exrended into the common
ilizc vein.)

One procedure-related death occurred after place-
ment of a Bird’s Nest filter. This patient had acure
IVC occlusion immediately after filter placement and
died as a direce result within 24 hours. Postmortem
examination confirmed acute IVC thrombosis. Fatal
pulmonary embelism 24 hours after placement of a
Greenfield filter was documented on postmortem
examination in one additional patient. Two years
after Greenfield filter placement, one other patient
died acutely after an orthopedic procedure, presum-
ably of pulmonary embolism, although this was not
confirmed. No other clinically apparent episodes of
pulmoenary embolism occurred. Thirteen minor
procedurc-related complications occurred in this
series. No complications occurred in nine Vena-Tech
filter placements. Although there was a trend toward
more frequent complications with the Bird’s Nest
and Greenficld filters, the limited sample size pre-
cluded statistical amalysis. None of these complica-
tions required operative intervention (Table 1),

At follow-up, two patients reported presence of
symptomatic leg swelling but, after limited follow-
up, did not have venous stasis ulceration. After a
mean follow-up of 11 months, 42 patients (50%) had
died: of malignency (» = 25), MSOF (n = 7 );
cardiovascular events {(# = 4), cerebrovascular events
{n = 3), recurrent pulmonary embolism as nored
above (# = 2), or an unknown cause {m=1)
Twenty-three patients (27%) died before hospital
discharge, without apparent survival benefit from

Vena capa filtevs 703

IVC flter placement. Of these patients, 16 died as a
direct result of disseminated cancer or MSOF. All
seven patients with MSOF died before hospital
discharge. Other causes of these early, in-hospital
deaths included cercbrovascular events (# = 3), car-
diovascular events (# = 2), and pulmonary embo-
lism as noted above (# = 2). Of the 48-patient
subgroup with a history of advanced cancer at the
time of filter placement or MSOF, 20 (43%) died
before hospital discharge. An additional 12 patients
died within 6 months of filter placement, yielding a
6-month survival rate of 32%. In contrast, 93%
(32/36) of patients without a history of advanced
malignancy or MSOF survived 6 months or longer
{Fig. 1). The few carly deaths in this group were the
result of cardiovascular events in three and a ruptured
basilar artery ancurysm in one patient.

Current hospital and professional charges {ex-
cluding hospital stay) for placement of percutancous
IVC filters by interventional radiologists in our
institution are $5322. By comparison, estimated
current charges for operative IVC filter placemnent are
$5820 (Table III).

DISCUSSION

Historically, transabdominal interruption of the
IVC by ligation, plication, or clipping for the
prevention of pulmonary embolism in patients who
had failed conventional anticoagulation or contrain-
dications to or complications of anticoagulant ther-
apy was associated with significant morbidity. Early
transjugular or transfemoral filters often resulted in
IVC ocelusion, which provided only moderate pro-
tection against puimonary embolism at the price of a
significant incidence of chronic venous insufficiency
or filter migration.** The Greenfield design of IVC
filter improved this by preventing pulmonary embo-
frsm in 98% of patients while preserving [VC patency
in greater than 95%."1* Filter migration and caval
perforation were observed in less than 5% of patients,
As originally introduced, it’s large carvier size made
the Greenfield filrer best suited for operative place-
ment under local anesthesia. Experience with pereu-
raneous placement resulted in 4 reported 20% o 33%
incidence of local femoral venous thrombosis, 31415
This led to the development of other filters and
modifications of the Greenfield filkter that allowed
percutancous placement through smaller carrier sys-
rems. In a recent multicenter study, ar limited
follow-up the titanium Greenfield filter was 97%
effective in preventing pulmonary embolism with no
evidence of IVC occlusion.! The Bird’s Nest filter
has been reported fo prevent pulmonary embolism in
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Fig. 1. Life-table comparison of patient survival by group. Standard errors shown are to seale.
CA, Cancer; No CA/MSOF, n = 36; CA/MSOF, » = 48,

Table TII. Current charges for vena cava
filter placement {procedure only)

Percutancons Operative
Vena cava fiter 51600 %1600
Hospital charges 2022 1048
Physician fees
Radiologist 1700
Surgeon 2172
Anesthesiologist 1000
Fotal 5322 5820

97% of patients, while preserving IV C patency in
greater than 97%.*2% A preliminary report with the
Vena-Tech filter has shown similarly excellent results
in preventing pulmonary embolism. IHowever, Call
et al. 2 reported a significant incidence of Vena-Tech
filter misplacements carly in their series.

The traditional indications for placement of IVC
filters are contraindication to anticoagulation, an-
ticoagulation failure, and prophylaxis in selected
patients. With the development of percuraneous
IVC filters, some authors have advocared liberal-
izadon of the indicadons for IVC filtration.!®*
Extended indications for prophylactic filter place-
ment have included patients with chronic obstruc-
tive pulmonary discase, critical illness, history of
previous pulmonary embobism with marginal car-
diac reserve, and patients with cancer thought o be
at excessive hemorrhagic risk from anticoagulant

therapy.*1421#32 We have previously reported a
series of 41 patients with venous thromboembolism
who underwent operative placement of IVC flters
between 1979 and 1984.5 Although the absolure
number of IVC filters placed per year in this stady
was greater than in cur previous study, the dis-
tribution of indications for filter placement in our
previous study compared with our current series is
identical. Contraindicadion fo anticoagulation was
the most frequent indication, followed hy antico-
agulation failure and prophylaxis. The increasing
frequency of filter placement in the more recent
serics is likely attributable to an increase in patient
acuity that, in turn, has gradually forced an increase
in number of filters placed during the swmdy
period.

Ar our institution the advent of percutancous
IVC filters has resulted in a transition from operative
filter placement by vascular surgeons to percatancous
placement by interventional radiologists, removing
surgeons from the decision-making process. We
initially suspected that this transition, and the per-
ception of these procedures as “risk-free” interven-
tions, would result in a lberalized use of IVC filters
for “expanded” indications. However, review of the
indications for filter placement in our series of 84
patients does not support this conclusion. The
percentage of filters placed for each indication did not

vary by placement method from one series to the
other.




Volume 16
Number 5
Novenber 1992

Although there were more in-hospiral deaths in
our current series than in our previous experience
(26% vs 12%), the comparable poor short-term
patient survival in both series highlights the signifi-
cant carly mortality rates of these patients (Table
IV).® Mean survival of patients suffering cancer-
related deaths in this study was only half that of our
previous study. In contrast, survival of those patients
without a history of advanced malignancy or MSOF
who underwent filter placement was greater than
90% at 6 months, This observation is consistent with
the greater prevalence of crivically il patients in this
series who demonstrated accepted indications for
filrer placement and confirms the poor survival in
patients with cancer with symptomatic venous
thromboembolism that others have observed.?

In.a retrospective review of 32 patients with
cancer with venous thromboembolism treated with
anticoagulation, Moore et al?' reported a 50%
incidence of hemorrhagic complications, half of
whicfi were major, This observation and the relative
safety of IVC filter placement have led some authors
10 propose IVC filtration as the inirial form of
eatment of any patient with cancer with venous
thromboembolism.?** As opposed to Moore ¢t al.,
others have questioned the actual risk of anticoagu-
lation in patients with cancer, In a nonrandomized,
retrospective review of 49 patients with documenred
central nervous system tumors and venous throm-
boembolism, Olin et al?® found no significant
difference in the overall incidence of comphications or
long-term survival rate between patients treated with
anticoagulation ( = 25) and those treated with IVQ
filter (» = 24). From these studies, and our own
experience, it is clear that the development of venous
thromboembolism in patients with advanced maklip-
nancy portends a poor prognosis, whether IVC fileer
or anticoagulation is used, Randomized, prospective
studies comparing the outcome of such patients
treated with anticoagulants versus IVC filers have
not been reported. Thus the decision to expand the
indications for filter placement in this group, or to
use traditional anticoagulation, remains a clinical
quandary.

The patients in this serics who underwent percu-
tancous IVC filter placement with established MSOE
or subsequent development of MSOF represent a
newly described patient subgroup now more fre-
quently under consideration for TVC filter placement.
The short-term patient survival in this group was so
poor (100% in-hospital mortality rate) that survival
benefit of the vena cava filter was dlearly not realized.
Analysis of a larger number of paticnts in this
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Table IV, Comparison of studies

Cut-down Perentancons
approach approach
Years 1979-1984 1988-1991
No. patients 43 84
Mean age (yr) 57 67
Sex distribution (M/F} () 15726 52/32
Indications (#/%)
Contraindicadon to an- 27/66 51/64
ticoagudation
Failure of anticoag- 16/24 20/25
alation
Prophylaxis 4710 9/11
Survival
In-hospital deaths (#/%) 5/12 21726
Death within 2 mo (7/%) 10424 21726
Cancer deaths: mean 6.3 35
survival {mo}
Filter type (») Greenfield {41} Bird's Nest (42)
Greenfield (33)
Vena-Tech (9)

subgroup will be required before conclusive predic-
tions can be made regarding which, if any, of
these patients will benefir significantly from filter
placement.

According to industry sources, between 30,000
and 40,000 IVC filters are placed annually in the
United States. In an analysis of the cost of percuta-
ncous versus operative placement of Greenficld
filters, Hye et al® reported a substantial cost
reduction with the percutaneous technique. How-
ever, review of the current professional and hospiral
charges for these procedures ar our institution
revealed thar the transition from “operative” place-
ment by vascular surgeons to “percutaneous” place-
ment by interventional radiologists resulted in only a
small reduction in overall charges. Extended
follow-up of larger series will be required to define
better the cost-cffectiveness of this strategy in terms
of years of life saved. However, in our center,
percutanecus filter placement is at least as cost-
effective as operative placemenr and is not associated
with prohibitively high morbidity rates.

In conclusion, percutaneous IVC filter placement
has supplanted operative placement, with low major
morbidity rates. In our most recent serics, the
indications for IVC filter placement met the accepted
standards in the majority of cases and have nar been
significantly liberalized by adoption of the percura-
neous placement method compared with our previ-
ous cxperience. Data from this study, as wel as our
previous work, suggest that, despite conformation to
the “standard” indications for IVC filter placement,
as many as 25% of patients who initially appear to be
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candidates for percataneous IVC filters may not
realize significant survival benefit. Specifically, pres-
ence of advanced malignancy or MSOF was associ-
ated with such poor survival in this serics that the
ability of IVC filters to enhance survival was ques-
tionable. More careful selection of TVC filter recipi-
ents, particularly among patients with cancer or
MSOF, may increase the proportion of patients likely
to benefic from IVC filter placement. Ongoing
clinical studies of large patient populations will be
useful in determining specifically which patient
subgroups are most likely to benefit from filter
placement,

We thank Kathleen J. Stone for manuscript preparation
and Sharon Besso, RN, and Robert Coie, BS, for assistance
in data collection.
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