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Abstract
Hypoalbuminemia, secondary to urinary protein wasting, is central to much of the metabolic and clinical complications 

of the nephrotic syndrome. The management of patients with persistent significant proteinuria despite the progression to end-
stage renal failure, is a challenge. These patients may become massively edematous, malnourished, and susceptible to infections, 
thromboembolism, and atherosclerotic complications. At times, resolution of proteinuria can be achieved by early initiation of 
maintenance hemodialysis, with the goal of accelerating the onset of oliguria/anuria. Alternatively, different thromboembolic 
agents have been used to occlude the renal arteries, and induce anuria. However, such measures may have undesirable side 
effects such as allergic and systemic toxic effects, as well as infections, which may be particularly hazardous in patients in whom 
a live donor is available, and renal transplant is considered. Under such circumstances, bilateral laparoscopic nephrectomy may 
represent a reasonable alternative for the induction of anuria, and the elimination of massive urinary protein losses. 

We present a case of persistent heavy proteinuria due to idiopathic membranous nephropathy complicated by acute tubular 
necrosis and irreversible renal failure, bilateral renal veins thrombosis and progression over short period of time to end-stage 
renal failure. The patient was successfully treated with laparoscopic bilateral nephrectomy followed by live-related kidney 
transplant with the resolution of all manifestations of the nephrotic syndrome.
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Introduction
Urinary protein wasting is the hallmark of a variety of 

glomerular disorders. Heavy proteinuria, irrespective of its 
cause, is associated with a spectrum of clinically important 
systemic complications that are usually responsible for much of 
the morbidity and/or mortality seen with the nephrotic syndrome 
[1,2]. Sodium retention leads to edema, which may become 

generalized and massive (anasarca). Other common, but probably 
less well appreciated, manifestations of the nephrotic syndrome 
include protein malnutrition, intravascular hypovolemia, which at 
times may lead to acute renal failure, hyperlipidemia [3] and the 
potential for accelerated atherosclerosis [4], hypercoagulability [5] 
with a tendency to venous thrombosis [6], increased susceptibility 
to infection [7]. In addition, urinary losses of binding proteins lead 
to several abnormalities in the endocrine system and in trace metals. 
Finally, heavy proteinuria is a predictor of rapid progression of 
renal failure, and this relation is probably causal. Progressive renal 
failure occurs in 20-25% of patients with idiopathic membranous 
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glomerulonephritis [8-13]. 

Interventions aiming at lowering urinary protein excretion 
in patients with the nephrotic syndrome have therefore emerged 
as a major therapeutic goal. Specific immunologic interventions 
are available for only a few causes of the nephrotic syndrome 
[14,15]. In all other cases, nonspecific immune intervention may 
be attempted [16-22]. However, the response rate is quite variable, 
and proteinuria, and its complications may persist in a substantial 
number of patients. Other interventions that are directed at 
reducing proteinuria in the nephrotic syndrome, include the use of 
ACE inhibitors [23-26], and NSAIDs [27]. Although NSAIDs may 
reduce proteinuria [28] more than can be explained by the reduction 
in the glomerular filtration rate [29], their use has been limited 
because of their potentially serious side effects, particularly acute 
renal failure, gastrointestinal bleeding, and hyperkalemia. Patients 
with the nephrotic syndrome, in whom severe proteinuria persists, 
despite the progression to advanced chronic renal failure, present a 
therapeutic challenge. In these patients, renal ablation by medical 
nephrectomy through embolization of the renal arteries, followed 
by the initiation of chronic hemodialysis, may be indicated to avoid 
the serious risks of severe hypoproteinemia [30]. 

We present a case of persistent severe proteinuria (21.5 gm/
day) due to idiopathic membranous nephropathy complicated 
by acute irreversible renal failure due to Acute Tubular Necrosis 
(ATN), bilateral renal veins thrombosis and rapid progression 
to end-stage renal failure. The patient was successfully treated 
with laparoscopic bilateral nephrectomy followed by live-related 
kidney transplant with the resolution of all manifestations of the 
nephrotic syndrome.

Case Report
A 34-year-old Hispanic male from El Salvador with 

unremarkable past medical history was admitted to Los Angeles 
County-University of Southern California Medical Center with 
chief complains of progressive bilateral leg swelling and 15 lbs 
weight gain. Initial physical examination was significant for blood 
pressure of 122/80 mmHg and severe bilateral pitting edema of the 
lower extremities up to the knees. Urinalysis showed specific gravity 
of 1.026, pH 5.0, proteins >300, and large blood. Microscopic 
examination of urinary sediment showed 5-10 RBCs, 0-1 WBCs, 
and no urinary casts. Urine culture was negative. 24-hour urine 
collection showed 11 gm of protein, and creatinine clearance 
was 148 ml/min. other significant laboratory results showed 
serum albumin 0.9 g/dl, hemoglobin of 14.2 g/dl, and platelets 
239,000. Serum cholesterol was 510 mg/dL, and triglycerides 
454 mg/dL. The patient had normal transaminases, C3, C4 and 
negative serology for HIV, HCV, HbsAg, ANA and syphilis. Renal 
ultrasound showed right kidney 11.6 cm, left kidney 12.5 cm, 
both with increased echogenicity and patent bilateral renal veins 

by Doppler study. A percutaneuos renal biopsy was performed. 
Light microscopy showed mild focal and segmental mesangial 
hypercellularity, without crescents or sclerosis. There was minimal 
segmental basement membrane thickening. The tubules contained 
protein reabsorption droplets and small amounts of lipid droplets 
in a focal distribution. The interstitium was unremarkable. Electron 
microscopy (Figure 1).

Figure 1: Electron Microscopy picture showing thickened glomerular 
basement membrane and numerous small sub-epithelial electron-dense 
deposits.

Demonstrated a normal configuration to the capillary loops 
with numerous small sub-epithelial electron-dense deposits reported 
along the glomerular basement membranes. The glomerular 
basement membranes were mildly thickened segmentally with 
small segmental spikes of basement membrane. The mesangium 
showed paramesangial electron-dense deposits. Extensive 
obliteration of visceral epithelial cell foot processes was present. 
Immunofluorescence microscopy showed diffuse staining for IgG 
(2+), C3 (1+), and trace IgA. These findings were consistent with 
the diagnosis of idiopathic membranous glomerulonephritis stage 
2 of Churg.

(Figure 1) The Patient refused immunosuppressive therapy 
with either chlorambucil or cytoxan but agreed to a trial of prednisone 
120 mg orally every other day for two months followed by a 
tapering-off over 2-3 months. The patient’s symptoms were treated 
with furosemide 40 mg plus amiloride 5 mg BID for his significant 
edema, atorvastatin 80 mg/d for his severe hypercholesterolemia, 
and benazapril 10 mg BID, which later increased to a maximum of 
40 mg BID to control his urinary protein excretion. INH 300 mg/d 
plus vitamin B6 50 mg/d were also started for positive PPD skin 
test and negative chest x-ray. 

Patient’s 24-hour urinary protein excretion progressively 
increased from 11 gm/day at presentation to 15 gm/day over four-
month with serum albumin remained low at 0.9 g/dl and serum 
creatinine remained stable between 0.8 to 1.2 mg/dL. Six months 
after the initial presentation, the patient was readmitted with 
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worsening bilateral leg swelling and acute deterioration of his 
renal function, serum creatinine of 3.7 mg/dL. ACE inhibitor and 
diuretics were held, and repeat kidney ultrasound was unchanged, 
urinalysis showed 3+ protein, 5-10 RBC/hpf, 1+ glucose and few 
epithelial cells but no casts seen. A repeat kidney biopsy showed 
acute tubular necrosis in addition to his base line membranous 
nephropathy. Few weeks later the patient was re-admitted with 
bilateral flank pain and increasing leg and scrotal edema. A 
Doppler renal ultrasound showed right renal vein thrombosis that 
warranted chronic anticoagulation with cumadin. Over the course 
of the subsequent year, renal function did not recover and continued 
to deteriorate, reaching a creatinine clearance level of 13 ml/min. 

Despite advanced renal failure, severe nephrotic syndrome persisted, 
with proteinuria reaching 21.5 gm/day. Renal replacement therapy 
was offered to the patient, who refused initiation of hemodialysis 
and elected to have a preemptive renal transplant from his 
sister. The patient was admitted to USC University Hospital and 
underwent laparoscopic bilateral nephrectomy, followed by one-
haplotype-matched kidney transplant from his sister with complete 
and prompt resolution of the nephrotic syndrome (Table 1). Below 
summarizes pre-and post-nephrectomy and live-related kidney 
transplant laboratory results in a chronological order. Pathology of 
both removed kidneys showed advanced membranous nephropathy, 
chronic tubulointerstitial fibrosis and arteriosclerosis.

DATE 10/12/1998 4/22/1999 5/14/1999 4/27/2000 5/8/2000 8/22/2000

CHRONOLOGY OF 
EVENTS

Initial diagnosis 
N.S.* (MGN)

ARF 
(ATN)* RVT* Before Nephrectomy 

(Advanced CRF*) 

1 week post 
Nephrectomy & 

Kidney Transplant

Post Transplant 
F/U

BUN (mg/dL) 18 34 23 33 23 31

Serum Creatinine (mg/
dL) 0.7 3.7 3.1 5.8 3.1 1.1

Serum Albumin (g/dL) 0.9 1.2 1.8 1.9 3.6 4.3

24-hour Urine Protein 
(gm/day) 11 14.8  21.5   0.035

24-hour Urine Creatinine 
(mg/day) 1480 1300  1134   1680

Creatinine Clearance 
(ml/min) 148 24  13   107

Hematocrit (%) 42.1 22.3  29.6  42

Cholesterol (mg/dL) 510 428  326 132 135

Triglyceride (mg/dL) 454 622  359 186 104

HDL (mg/dL)  43  34 23 41

LDL (mg/dL)    220 72  

*N.S.: nephrotic syndrome; MGM: membranous glomerulonephritis; ATN: acute tubular necrosis; RVT: renal vein thrombosis; CRF: chronic renal 
failure.

Table 1: Pertinent Laboratory Results of Pre-and Post-Nephrectomy and Live-Related Kidney Transplant.
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Discussion
The appropriate treatment for idiopathic membranous 

glomerulonephritis, the most common cause of nephrotic syndrome 
in adults, is controversial [16,17]. This disease places many 
patients at risk for end-stage renal failure, and the complication 
of hyperlipidemia and hypercoagulable states. Progressive renal 
failure occurs in 20-25% of patients with idiopathic membranous 
glomerulonephritis [8-13]. Risk factors for an unfavorable course 
can often be identified at the discovery of the disease. These risk 
factors include older age at onset, male sex, heavy proteinuria 
(>10 gm/d), impaired renal function, sustained hypertension and 
significant chronic tubulointerstitial lesions in the initial renal 
biopsy. Hypoalbuminemia, secondary to urinary protein wasting, 
is central to much of the metabolic and clinical complications of 
the nephrotic syndrome. The management of patients in whom 
significant proteinuria persists despite the progression to end-
stage renal failure, is a challenge. Albumin replacement therapy is 
costly and of limited efficacy because of its rapid loss in the urine. 
These patients may, therefore, become massively edematous, 
malnourished, and susceptible to infections, thromboembolism, 
and atherosclerotic complications. 

Interventions aimed at reducing these massive losses 
of proteins in the urine become an important goal of therapy. 
One strategy is to start maintenance hemodialysis earlier with 
the goal of accelerating the onset of oliguria. If the initiation 
of dialysis fails to significantly correct the urinary protein 
wasting, “medical nephrectomy” has been used [31]. Different 
thromboembolic agents such as autologous blood clots [31,32], 
wool coils [33], absolute ethanol [34], gelatin sponges, isobutyl-
2-cyanoacrylate, and mercury [35], have been used to occlude 
the renal arteries. However, such measures for the induction 
of “medical” nephrectomy may have undesirable side effects 
such as infections, allergic and systemic toxic effects. Such 
complications may be particularly hazardous in patients in whom 
a living donor is available, and a renal transplant is contemplated. 
Under such circumstances, bilateral surgical nephrectomy may 
represent a preferable alternative for the induction of anuria, 
and the elimination of massive proteinuria. Traditional “Open” 
surgical nephrectomy can be associated with significant morbidity, 
particularly in such debilitated patients. Currently, when bilateral 
surgical nephrectomy is considered, the less invasive laparoscopic 
procedure is preferred. Indeed, since its introduction in 1990, 
laparoscopic nephrectomy has been shown to be associated with 
decreased morbidity, much shorter recovery time, and probably 
cost-saving [36-38]. Furthermore, Glassman’s, et al. [39] 
recommended that, in patients with autosomal dominant polycystic 
kidney disease, if bilateral nephrectomy is to be performed as an 
adjunct to transplantation, it should be done at the time of renal 
grafting, in view of the superior outcome of concomitant bilateral 

nephrectomy and renal transplantation compared to those who 
did not undergo concomitant procedures. Bilateral laparoscopic 
nephrectomy of the native kidneys has also been performed for the 
treatment of severe hypertension after renal transplantation [40].

Finally, some as a measure to reduce the likelihood of 
recurrence of glomerular disease after renal transplantation have 
advocated bilateral pre-transplant native nephrectomy [41]. 
However, Odorico, et al. [42] compared the rates of recurrence and 
graft loss between patients treated with bilateral native nephrectomy 
(n = 61) and those who were not (n = 303), and reported that 
pretransplant bilateral nephrectomy did not prevent or delay the 
onset of recurrent glomerulonephritis after renal transplantation. 
In conclusion, we suggest that bilateral laparoscopic nephrectomy 
should be considered as a therapeutic option for the treatment of 
persistent sever nephrotic syndrome associated with advanced 
chronic renal failure, particularly when a living donor is available, 
and renal transplant is elected for renal replacement therapy.
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