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Abstract Renal involvement is a common finding in nonHodgkin’s lymphoma (NHL). Acute renal failure at initial
presentation due to lymphomatous infiltration of the kidneys has been described infrequently. We report a 17-yearold male who presented with acute renal failure due to
massive lymphomatous infiltration of the kidneys, which
necessitated hemodialysis. The diagnosis of B-cell NHL
was established by tru-cut biopsy of the kidneys and the
patient had an excellent response to high-dose chemotherapy with no major complication. The presence of extrarenal involvement in the testes and the retroperitoneal
lymph nodes made the diagnosis of primary renal lymphoma debatable. However, considering the delay in diagnosis and the high proliferative rate of B-cell NHL, we
might postulate that the disease had originated primarily in
the kidneys. We recommend that in NHL cases with severe renal involvement, full-dose chemotherapy should be
instituted with meticulous clinical and laboratory followup in order to improve clinical and renal failure status
rapidly and to avoid further dissemination of NHL.
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Introduction
Renal involvement is a common finding in non-Hodgkin’s lymphomas (NHL) and is reported in up to 50% of
patients [1]. However, primary renal lymphoma (PRL)
presenting with acute renal failure is extremely rare, especially in children. Acute renal failure as the only presenting symptom due to lymphomatous infiltration of the
kidneys has been described infrequently in adults [2, 3].
We present an adolescent boy with acute renal failure due
to bilateral massive lymphomatous infiltration of the
kidneys.

Case report
A 17-year-old male patient was referred to the Department of Pediatric Nephrology, Hacettepe University Faculty of Medicine in
October 2003, due to renal failure. He was first evaluated at another
center for pallor, malaise, and weight loss, which had lasted for
1 month. There was knee and ankle pain as well as a high fever for
15 days. He had complained of right flank pain for the last 3 days.
There was no history of upper respiratory infection or oliguria. His
past history was unremarkable. His older brother had been treated
for steroid-sensitive nephrotic syndrome (focal segmental mesangial proliferation), which had been diagnosed at the age of 4 years.
Physical examination of the patient showed hypertension (160/
90 mmHg), pallor, bilateral palpable flank masses, and bilateral
enlarged and firm testes. No peripheral lymphadenopathy was
found and other systemic findings were normal. Laboratory findings included hemoglobin 7.9 g/dl, hematocrit 23.4%, white blood
cell count 6,800/mm3 with a differential of 55% neutrophils, 28%
monocytes, 16% lymphocytes, and 1% myelocytes and platelets
160,000/mm3. The erythrocyte sedimentation rate was 40 mm/h.
Urinalysis was normal except for hyposthenuria (specific gravity
1,008). Blood urea nitrogen was 73 mg/dl (normal 10–20 mg/dl),
creatinine 5.3 mg/dl (normal 0.9–2 mg/dl), uric acid 9.2 mg/dl
(normal 2–6 mg/dl), sodium 138 mEq/l, potassium 5.8 mEq/l,
chloride 108 mEq/l, bicarbonate 16.9 mmol/l with a blood pH of
7.36, total protein 5.7 g/dl, albumin 3.5 g/dl, aspartate aminotransferase 46 U/l (normal <50 U/l), alanine aminotransferase 65 U/
l (normal <40 U/l), and lactate dehydrogenase (LDH) 696 U/l
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Fig. 1 Contrast-enhanced computed tomography of the abdomen.
Bilateral enlarged kidneys with multiple hypodense areas and paraaortic multiple enlarged lymph nodes were noted
(normal 150–400 U/l). Creatinine clearance was 20 ml/min per
1.73 m2. Serum iron and iron binding capacity were normal but the
ferritin level was high (2,020 ng/ml, normal 5–148 ng/ml). Vitamin
B12 and folic acid levels were also within normal limits. C3 and C4
as well as quantitative immunoglobulin levels were all within
normal limits, with negative antinuclear antibody and anti-double
stranded DNA tests. Viral serology showed hepatitis B infection
with positivity for HBsAg, HBeAg, and HBc IgG, as well as a high
HBV DNA titer (3,333 pg/ml, normal 0–5 pg/ml), but with no antiHBs, anti-HBe, and anti-HBc IgM. Serology for acute Epstein-Barr
virus and cytomegalovirus was negative. Chest X-ray was normal.
Abdominal ultrasonography showed bilateral enlarged kidneys with
increased echogenicity, splenomegaly (168 mm), and minimal fluid
in the pelvis. The right and left kidneys measured 198 mm and
207 mm, respectively. Parenchymal thickness was 23 mm for both.
Bilateral testicular involvement was demonstrated by scrotal ultrasonography. Computed tomography (CT) of the abdomen confirmed the presence of bilateral enlarged kidneys with multiple
hypodense areas and para-aortic multiple enlarged lymph nodes
(largest <2 cm in size). Both the liver and spleen were slightly
enlarged with normal parenchyme (Fig. 1). Chest CT showed bilateral minimal pleural effusion without parenchymal lesions. Bone
marrow aspiration showed reactive hemophagocytosis without
malignant infiltration. A percutaneous tru-cut biopsy of the kidney
was performed and histopathological examination revealed NHL
with mature B-cells (Fig. 2). With the diagnosis of “stage III NHL”,
the cytoreductive COP (cyclophosphamide, vincristine, prednisolone) chemotherapy of the modified LMB-89 regimen was started
[4]. During the first 3 days he underwent daily hemodialysis. By the
end of the cytoreductive chemotherapy, creatinine clearance had
increased to 65 ml/min per 1.73 m2 concomitant with increased
urinary output. The requirement for dialysis ceased and the patient
was considered in partial remission by clinical and ultrasonographic
findings. We continued with further chemotherapy and completed
the second course of COPADM (cyclophosphamide, vincristine,
prednisolone, adriamycin, methotrexate) therapy with high-dose
methotrexate uneventfully. During each chemotherapy course, serum methotrexate levels were slightly elevated in the following
days and he received calcium folinate for a total of 10 days. He
exhibited no signs of chemotherapy toxicity other than neutropenia
and fever, which was managed by empirical antibiotic therapy. The
patient is now in complete remission following the completion of
the whole chemotherapy regimen. His most recent serum creatinine
value was 1 mg/dl and creatinine clearance was 85 ml/min per
1.73 m2.

Fig. 2 Diffuse infiltration of the tubulointerstitium with atypical
lymphoid cells and macrophages. Glomeruli and tubuli were spared
(hematoxylin and eosin, 50)

Discussion
In our hospital, among 1,365 children followed with NHL,
7.6% had uni- or bilateral renal involvement at initial presentation. Such involvement is almost invariably secondary and primary renal NHL is extremely rare [5]. Some
criteria have been suggested for the diagnosis of primary
renal lymphoma. These include (1) renal failure as the
initial presentation, (2) enlargement of the kidneys without
obstruction, and without other organ or nodal involvement, (3) diagnosis only made by renal biopsy, (4) absence
of other causes of renal failure, and (5) rapid improvement
of renal function after radiotherapy or systemic chemotherapy [6]. Our patient, with no other causes of renal
failure, mostly fulfills these criteria. The patient had massive infiltration of the kidneys accompanied by bilateral
testicular infiltration and some enlarged retroperitoneal
lymph nodes, which made the diagnosis of PRL debatable.
Childhood B-cell NHL is characterized by a high proliferation rate and rapid dissemination [4]. Saito [7] reported
that most PRLs disseminate rapidly from their renal origin.
Considering the delay in the diagnosis of NHL in our
patient and the severe involvement of the kidneys, we
postulate that the disease had originated primarily in the
kidneys and other sites were involved secondarily. Rapid
improvement of renal function following chemotherapy
was also remarkable, which is one of the criteria suggested
for the diagnosis of PRL [6].
PRL is extremely rare. It usually affects adults and
is usually Burkitt type or less frequently lymphoblastic
lymphoma [8, 9]. It accounts for 0.7% of all extranodal
lymphomas in adults in North America [5]. Its occurrence
in childhood is much more rare than in adults. To date, 11
pediatric cases with PRL have been reported and 3 of
them have had extrarenal involvement [10, 11, 12, 13, 14,
15, 16, 17, 18, 19]. Many reported cases have been described as PRL according to absence of extrarenal disease. However, a systematic review of the literature by
Stallone et al. [2] showed that only 28 of 60 cases that
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had been reported as PRL [3] could fulfill all of the criteria.
Our patient presented with non-oliguric acute renal
failure. The mechanism of renal failure has not been
clearly established. Some investigators suggested that
renal failure was the result of diffuse infiltration [12],
while others postulated that dense tumor infiltration of
the renal parenchyme might cause compressive alteration
of tubules and impairment of the renal vasculature [13].
This might explain several specific characteristics of renal lymphoma, as observed in our patient, including the
absence of significant proteinuria and the absence of
tumor cells in the urine, markedly elevated serum creatinine, and a rapid recovery of renal function after
chemotherapy.
In our patient, the elevated LDH in conjunction with
the radiological findings suggested the diagnosis of NHL.
Mills et al. [20] proposed that acute renal failure associated with an elevated LDH or lymphopenia should suggest diffuse renal infiltration by lymphoma.
CT scan and nuclear magnetic resonance imaging, as
well as nuclear scan, have improved the accuracy of
staging in renal lymphomas [18, 21, 22]. However, the
gold standard in the diagnosis is histopathological examination. In our patient, following CT scan of the abdomen, which showed bilateral renal enlargement suggesting NHL, the diagnosis was established by histopathological examination of the renal biopsy. Once diagnosed, systemic chemotherapy was started immediately. Despite significant renal dysfunction, we administered
full-dose chemotherapy. The occurrence of tumor lysis
syndrome was a high probability considering the bulky
nature of the disease, which would have further worsened
the renal dysfunction. Rapid clinical and biochemical
improvement were observed concomitant with decreased
dialysis requirement. Initial 1-week cytoreductive chemotherapy was followed by high-dose COPADM treatment with 3 g/m2 methotrexate, which carried the potential risk of delayed renal clearance and significant
systemic toxicity. The whole chemotherapy protocol was
very well tolerated and completed. The patient is under
regular follow-up with mild loss of renal function but no
evidence of primary disease.
In conclusion, renal lymphoma should seriously be
considered in the differential diagnosis of acute renal failure associated with infiltrative renal disease. Renal biopsy
is essential for the diagnosis. NHLs are highly chemosensitive tumors of childhood. Full-dose chemotherapy
should be instituted with meticulous clinical and laboratory follow-up as soon as possible in order to improve
clinical and renal failure status rapidly and to avoid further dissemination of the primary disease.
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