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Renal vein thrombosis with recurrent pulmonary emboli in the
nephrotic syndrome: use of the Greenfield filter

Anthony A. O'Brien, James P. O'Donnell and J.A. Brian Keogh
Department ofNephrology, Meath Hospital, Heytesbury St., Dublin 8, Republic ofIreland

Summary: We describe a case of renal vein thrombosis in association with the nephrotic syndrome.
The patient had recurrent pulmonary emboli which, having failed to respond to routine anticoagulant
treatment, were managed successfully by the insertion of a Greenfield filter into the inferior vena cava
above the renal vein thrombosis site. The only coagulation abnormality in this patient was a deficiency of
antithrombin III.

Introduction

The reported incidence of renal vein thrombosis in
association with the nephrotic syndrome ranges bet-
ween 5% and 62.5% (Bennett, 1975; Pohl et al., 1977;
Trew et al., 1978; Llach et al., 1980). It is now generally
accepted that renal vein thrombosis is a complication
of nephrotic syndrome rather than a causative factor
in the pathogenesis of nephrotic syndrome (Llach et
al., 1975; Chugh et al., 1981; Wagoner et al., 1983;
Trew et al., 1978; Kauffmann et al., 1978). Recent
studies have reported an 8.5-45% incidence ofthrom-
botic complications other than renal vein thrombosis
in patients with nephrotic syndrome (Kauffmann et
al., 1978; Kanfer et al., 1970; Kendall et al., 1971). A
hypercoagulable state is well described in renal vein
thrombosis and nephrotic syndrome but the role of
such a state in the pathogenesis of embolic complica-
tions has not been clearly proven (Kanfer et al., 1970.

Antithrombin III deficiency, previously described
as contributing to this state of hypercoagulability
(Kauffmann et al., 1978) was the only coagulation
abnormality found in the patient reported here. Des-
pite adequate anticoagulation with either heparin or
streptokinase, the patient continued to suffer from life
threatening recurrent pulmonary emboli. The
patient's clinical state dramatically improved after the
insertion and positioning suprarenally of a Greenfield
filter. The use of a Greenfield filter in this clinical
setting has not been previously described. Nine mon-
ths after the insertion of the filter the patient is
asymptomatic.

Case history

A 40 year old male welder was admitted in August
1984 giving a one week history of bilateral leg oedema.
Five weeks before this he complained of left loin pain.
Investigations confirmed the diagnosis of nephrotic
syndrome with a 24 hour urinary protein of 12.3 g, a
serum albumin of 18 g/l and a serum cholesterol of
8.5 mmol/l. There was no family history of a bleeding
disorder. A subsequent renal biopsy showed a mem-
branous glomerulopathy with margination of
leucocytes. Full blood count, platelets and fibrinogen
levels were normal: serum antithrombin III levels
measured by immunodiffusion plating using a known
concentration of antithrombin III as control was
0.15g/l (normal 0.2-0.4g/1). There was no clinical
evidence of malignancy.
On day 9 ofthe admission the patient complained of

left pleuritic chest pain. Chest X-ray and a ventilation/
perfusion scan confirmed the presence of pulmon-
ary emboli and intravenous heparin was commenced.
We experienced difficulty with heparinization -
120,000 IU being needed to achieve adequate partial
thromboplastin time (Kaolin) prolongation.
On day 12 the patient deteriorated with increasing

respiratory distress and clinical shock. A streptokinase
infusion was begun using 600,000 IU as a bolus and
100,000 IU hourly intravenously for 36 hours, with
dramatic improvement.
On day 15 the streptokinase infusion was discontin-

ued and heparin recommenced. The antithrombin III
level at this stage was 0.15 g/l and was also detected in
the patient's urine. We again experienced difficulty
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with heparinization despite an infusion offresh frozen
plasma at a rate of 15 ml/kg.
On day 19 clinical deterioration with increasing

respiratory distress reoccurred. Streptokinase was
recommenced. An inferior venocavogram with selec-
tive renal venography revealed a semi-occlusive
thrombus in the right renal vein. A Greenfield filter
was inserted via the internal jugular vein to rest above
the right renal vein in the inferior vena cava.
The patient's clinical condition gradually improved

with no further recurrence ofpulmonary emboli. Nine
months after the insertion of the Greenfield filter the
patient is asymptomatic, the antithrombin III levels
are normal, and the nephrotic syndrome is now in
remission.

Discussion

The incidence of renal vein thrombosis secondary to
nephrotic syndrome has been increasing recently. This
undoubtedly reflects the more widespread use of
selective renal venography in patients with nephrotic
syndrome. Formerly the clinical findings offlank pain,
haematuria and deterioration of renal function were
thought to be essential for making the diagnosis of
renal vein thrombosis (Hasson et al., 1957). However,
more recent larger series have described these findings
in less than 30% of cases of renal vein thrombosis
(Llach et al., 1975; Chugh et al., 1981; Wagoner et al.,
1983). Furthermore the notching of ureters on in-
travenous urography, classically associated with renal
vein thrombosis, is seen in less than 25% of cases
(Llach et al., 1975; Chugh et al., 1981; Wagoner et al.,
1983). These findings form the basis of the acute and
chronic renal vein thrombosis classification as devised
by Llach etal. (1980). Hence the true incidence ofrenal
vein thrombosis in nephrotic syndrome is probably
still underestimated.
Many coagulation factor abnormalities have been

described in patients with nephrotic syndrome. These
include elevated platelet and fibrinogen levels together
with increased activity of Factors V, VII, VIII and X
(Kanfer et al., 1970; Kendall et al., 1971; Thomson et
al., 1974). Antithrombin III deficiency in a patient
with nephrotic syndrome and renal vein thrombosis
was first described by Kauffmann et al. (1976) and
further elucidated by him in a study of48 patients with
nephrotic syndrome (Kauffmann et al., 1978).
However Kanfer et al. (1970) have shown that the
concentration of other antithrombins (e.g. alpha II
macroglobulin) may rise and that the total antithrom-

bin activity, even allowing for the antithrombin III
deficiency, is normal. Consequently, without having
measured the concentration of alpha II macroglob-
ulin, we cannot definitely attribute the pathogenesis of
the recurrent pulmonary emboli to antithrombin III
deficiency alone. It is also difficult to correlate these
findings of a hypercoagulability state with clinical
experience in that many patients with nephrotic
syndrome and a hypercoagulable state do not have
renal vein thrombosis or thromboemboli.
We are in no doubt that the insertion of the

Greenfield filter saved this patient's life. The insertion
of transvenous filters via a venous cutdown was first
used in critically ill patients with either a contraindica-
tion to or a complication of routine anticoagulation
with heparin or warfarin (De Weese & Hunter, 1963;
Mobin-Uddin et al., 1969; Greenfield et al., 1973).
This indication for their insertion has gradually been
superceded by recurrent emboli not responding to
anticoagulants (Greenfield et al., 1981). The long term
patency of the Greenfield filter is estimated at 95%
and the incidence of recurrent pulmonary emboli after
the insertion ofthe filter is 2% (Greenfield et al., 1981).
A suprarenal position for the filter is unusual (present
in 7% ofcases reported by Greenfield et al., 1981) and
to our knowledge this is the first time it has been used
in a patient with nephrotic syndrome, renal vein
thrombosis and recurrent pulmonary emboli. A recent
innovation has been the introduction of a pre-loaded
less bulky filter which, by obviating the need for
venous cutdown, allows for quicker insertion which
could prove beneficial in a life threatening situation
(Roehm et al., 1984).
We would suggest that, in the nephrotic syndrome

where clinical pulmonary emboli exist, renal vein
thrombosis is the likely source. Pulmonary emboli are
an important clue to renal vein thrombosis 2/3 of
which are clinically silent (Llach et al., 1975; Chugh et
al., 1981; Wagoner et al., 1983). We also suggest that,
in nephrotic syndrome with pulmonary emboli where
difficulty with heparinization or anticoagulation is
encountered and the patient is critically ill, a Green-
field filter be inserted.
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