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ferior vena cava filter implantation can be effective for 
preventing recurrent pulmonary embolism complicating re-
fractory nephrotic syndrome.  Copyright © 2007 S. Karger AG, Basel 

 Introduction 

 Minimal change disease accounts for 90% of nephrot-
ic syndrome cases in children  [1] . Thromboembolic 
events are critical complications for nephrotic syndrome 
patients. Hypercoagulability is the principle mechanism 
that activates thromboembolism. Among the underlying 
abnormalities are coagulating pathway factors, cofactors, 
fibrinogen, the fibrolytic system, clotting inhibitors and 
platelet function  [2] . Pulmonary embolism (PE) is the 
most severe and life-threatening complication, account-
ing for 8% of all thromboembolic events of complication 
 [2] . Conventional anticoagulation therapy reduces the re-
currence of PE. However, recurrent PE is usually refrac-
tory to oral anticoagulants and has a high mortality rate 
 [3] . The present study describes a 30-year-old male pa-
tient diagnosed as having steroid-dependent minimal 
change disease with recurrent PE. After a Greenfield in-
ferior vena cava (IVC) filter had been implanted, no fur-
ther PE attack occurred, despite the recurrence of ne-
phrotic syndrome. Life-threatening PE was effectively 
prevented via an implanted IVC filter.
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 Abstract 
  Objective:  This study describes a patient with nephrotic syn-
drome who experienced recurrent pulmonary emboli as re-
nal disease relapsed frequently.  Clinical Presentation:  A 30-
year-old male, who was diagnosed as having nephrotic 
syndrome at 12, presented with general edema, ascites and 
hypoalbuminemia. Although the patient responded well to 
steroid therapy, a common cold frequently caused flare-up 
of nephrotic syndrome. Histopathological examination of 
renal tissue revealed minimal disease change. At 17, the pa-
tient had a first pulmonary embolism attack with concurrent 
upper respiratory tract infection. Full-blown manifestations 
of nephrotic syndrome with low antithrombin III levels were 
identified at that time. Anticoagulant therapy was adminis-
tered to treat the pulmonary embolism. Since the first at-
tack, several episodes of pulmonary emboli occurred, which, 
combined with kidney disease, triggered refractory ne-
phrotic syndrome. The nephrotic syndrome did not remit, 
and a secondary renal biopsy identified glomerular patho-
logical changes similar to previous biopsy results. To prevent 
recurrent pulmonary emboli, a Greenfield inferior vena cava 
filter was implanted in April 2002. No further pulmonary em-
bolism events occurred after interventional filter deploy-
ment.  Conclusion:  The results of this study suggest that in-
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  Case Report 

 A previously healthy 12-year-old male was admitted to the pe-
diatric ward at Chang-Gung Memorial Hospital in 1987 due to 
progressive swelling of both eyelids and decreased urine volume 
for almost 1 week. He denied any recent upper respiratory tract 
infections and his medical history was unremarkable.

  The results of physical examination were normal except for 
swollen eyelids and lower leg edema. No lymphoadenopathy or 
neurological abnormality was observed. Urinalysis identified 
heavy proteinuria and no red blood cell casts. The hemogram re-
sults indicated a white blood cell count of 14.35  !  10 9 /l and he-
moglobulin of 15.9 gm/dl. Biochemical data were as follows: 
 serum albumin = 2.4 g/dl; total protein = 4 g/dl; blood nitrogen 
urea = 6.0 mmol/l; creatinine = 88.4  � mol/l; cholesterol =15.5 
mmol/l; glutamate oxaloacetate transaminase = 32 U/l; glutamate 
pyruvate transaminase = 16 U/l; and alkaline phosphatase = 
20 U/l. No evidence of recent streptococcus infection was identi-
fied. The antistreptolysin O level was within normal range. Neg-
ative antinuclear antibody titer and normal C3 and C4 levels ex-
cluded the possibility of an immunological disorder. Virus mark-
ers did not indicate hepatitis B or C. High-dose steroids were 
administered on the supposition of primary minimal change dis-
ease. Limb edema and proteinuria resolved soon and remained
in remission for 1 year. However, nephrotic syndrome recurred
2 years later with similar presentations. The patient again received 
high-dose steroids and responded well and rapidly to the treat-
ment. The nephrosis, however, recurred frequently and a kidney 
biopsy confirmed a diagnosis of minimal change disease.

  In December 1992, the patient had sudden onset of dyspnea 
with pleuritic chest pain. A series of examinations identified in-
creased arterial-alveolar gradient (73.5 mm Hg), low antithrom-
bin level (0.011 SI, normal range = 0.8–1.2), with normal ECG trac-
ing and cardiac enzymes. Technetium-99m macroaggregate on 
lung perfusion scan demonstrated unilateral decreased perfusion 
in the left lung field, indicating PE. No renal vein thrombosis, or 
intracardiac or intrapulmonary artery thrombosis was detected by 
kidney or cardiac echo. Venous Doppler study found no evidence 
of venous occlusion. During this episode, heparinization was ad-
ministered initially; then the regimen was shifted to warfarin and 
life-long anticoagulation therapy was prescribed thereafter.

  From 17 to 26 years of age, the patient had 6 PE attacks despite 
maintenance and targeted international normalization ratio. Each 
episode was resolved by administering unfractionated heparin 
with concomitant increases in the steroid regimen. No other site 
had simultaneous thromboembolism. To identify other likely 
causes for his recurrent PE, his family history was reviewed; no 
inherited thromboembolic disorders existed. Additionally, his 
protein C and S levels were normal and the result of an antiphos-
pholipid antibody was negative. No hyperhomocysteinemia was 
found. Subsequent antithrombin III levels were in the lower limit 
of the normal range and thus, antithrombin concentrate was not 
prescribed. In the face of recurring renal disease with its severe 
complication of PE, a second kidney biopsy was performed to ex-
amine the probable transformation and determine whether the ag-
gressiveness of the treatment should be increased. The pathologi-
cal report engendered the same diagnosis of minimal change dis-
ease. To prevent further PE during nephrotic syndrome flare-up, a 
Greenfield IVC filter was implanted in 2002. No renal vein throm-
bosis was identified by angiography during surgery, and therefore, 

the IVC filter was implanted below the renal vein.   No PE attacks 
occurred during nephrotic syndrome relapse following filter im-
plantation. A series of lung perfusion scans detected a defect over 
the right upper lung field, possibly indicating some old insults. 
However, the patient’s pulmonary function test was normal.

  The patient currently takes low doses of prednisolone, cyclo-
sporine and warfarin for PE prophylaxis and a lipid-lowering 
agent for hypercholesterolemia. Although the underlying glomer-
ulopathy still f luctuates, this patient has had no recurrent PE after 
Greenfield IVC filter implantation.

  Discussion 

 Minimal change disease, the most common etiology of 
nephrotic syndrome in children, generally responds well 
to steroid therapy. Over 50% of children administered ste-
roids remit within 2 weeks, and more  than 90% of children 
achieve complete remission within 8 weeks. The initial at-
tack should be treated with prednisone or prednisolone 60 
mg/m 2 /day for 4–6 weeks. For treatment of patients with 
steroid-dependent minimal change disease, 2 mg/kg/day 
of cyclophosphamide for 12 weeks or 6 mg/kg/day of cy-
closporine (for children) and 5 mg/kg/day (for adults) for 
various periods has been suggested  [4] . The patient here 
presented initially with steroid-sensitive minimal change 
disease, which was determined to be steroid-dependent, as 
the disease did not resolve completely. In view of the recur-
rent nephrotic events, this  patient underwent secondary 
renal biopsy, indicating steroid-dependent minimal change 
disease without any superimposed or transformed lesions. 
In these cir cum stan ces, cyclosporine therapy was initiat-
ed, but it did not produce long-term remission.

  In patients with nephrotic syndrome, the incidence of 
venous thrombosis typically outnumbers arterial throm-
bosis  [5] . Increased incidence of thrombosis is strongly 
associated with hypercoagulability. The hypercoagulable 
state in nephrotic syndrome is characterized by low zy-
mogen factors (factors IX, XI, XII), a substantial increase 
in cofactors (factors V and VIII), an increase in plasma 
fibrinogen levels, a reduction in the levels of antithrombin 
III and antiplasmin activity and thrombocytosis, in-
creased platelet aggregation and an increase in  � -throm-
boglobulin levels  [2] . In addition to these disease-associ-
ated acquired defects, concurrent volume depletion, he-
moconcentration and administration of corticosteroids 
can precipitate thromboembolism in such patients. Al-
though the possible contribution of steroids in this patient 
cannot be ruled out, PE attacked as a flare-up of renal dis-
ease, and at that time the prednisolone dosage was gener-
ally maintained at a low dose. Nevertheless, therapy for 
underlying glomerular disease is the mainstay for pre-
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venting complications associated with nephrotic syn-
drome. It has been noted that long courses of anticoagula-
tion therapy benefit patients with recurrent PE and defi-
ciencies in antithrombin III, protein C and protein S  [6] .

  Specifically, this patient had a low antithrombin III 
level. In patients with nephrotic syndrome, acquired de-
ficiency and urinary excretion of antithrombin III has 
been demonstrated  [7] . This is particularly likely since 
the molecular weight of human antithrombin III (62,000 
Da) closely compares with that of albumin, the urinary 
loss and reduced serum levels of which characterize ne-
phrotic syndrome. This patient had acquired deficiency 
of antithrombin III in active glomerulopathy that was 
normalized as underlying renal disease in remission. At 
follow-up, the antithrombin III level remained at the low-
er level of the normal range. This finding highlights the 
probable contribution of antithrombin III in recurrent 
PE observed in this patient.

  With an active hemorrhage or recurrent PE despite in-
tensive and prolonged anticoagulation therapy, implanta-
tion of an IVC filter has been suggested  [6] . The fact that 
this patient had already been on long-term prophylactic 
warfarin treatment since the first episode and still experi-
enced recurrent PE suggested a need for IVC filter implan-
tation. Trousmon first proposed the notion of blocking PE 
coming from venous thrombi  [8] . The IVC filter then be-
came available and effectively prevented PE. Greenfield 
and Proctor  [9]  noted that indications of IVC filter im-
plantation were contradictory to anticoagulant therapy 
(45%), recurrent PE (20%) and complications of antico-
agulant therapy (16%)  [9] . In their series, 50% of patients 
had concurrent deep vein thrombosis, and only 1 patient 
had underlying renal disease. Follow-up study demon-
strated that the Greenfield filter decreased the recurrent 
PE rate to 4% with an IVC patency rate of 96%  [9] . Al-
though deep vein thrombosis was not evident when PE 

was diagnosed in this patient, implantation of an IVC fil-
ter was indicated as small thrombi may have been neglect-
ed and thrombi within the lung vessel accumulated grad-
ually. Long-term outcome and complications of perma-
nent IVC filter implantation are important. Underlying 
disease and concurrent use of anticoagulants can deter-
mine the efficacy and safety of permanent IVC filters  [8] .

  A Medline search identified only 1 report  [10]  describ-
ing a patient with renal disease complicated by recurrent 
PE successfully treated by Greenfield filter implantation. 
In that study, a 40-year-old male with membranous glo-
merulonephritis developed nephrotic syndrome. Semioc-
cluded thrombus in the right renal vein with concomitant 
PE was diagnosed via renal venography. That patient suf-
fered from recurrent PE under strong anticoagulation 
therapy upon admission. The implantation of a Greenfield 
filter effectively prevented PE, with no further episodes 
occurring. Conversely, the patient in the present study had 
recurrent PE over the years with fluctuating renal disease 
activity. This study and that reported earlier  [10]  involved 
implantation of a Greenfield filter; however, the Green-
field filter was implanted at different locations based on 
the presence and absence of renal vein thrombosis. More-
over, the underlying glomerular disease and clinical course 
were substantially different for the 2 cases.

  Conclusion 

 This study, for the first time, describes a patient with 
steroid-dependent minimal change disease who devel-
oped nephrotic syndrome and clinically recurrent PE 
that was prevented by implantation of a Greenfield filter. 
We suggest that IVC filter implantation may be an effec-
tive means of preventing recurrent PE that complicates 
refractory nephrotic syndrome. 
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