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Abstract

We report the case of a 29-year-old man with oligomeganephronia 
(OMN) who presented with symptoms of chronic kidney disease 
(CKD). Radiological and ultrasound images showed bilateral mildly 
small and uneven kidneys. Right renal biopsy was performed. Under 
light microscopy, the number of glomeruli in histological samples was 
decreased and the remaining glomeruli were markedly enlarged without 
mesangial proliferation. The obsolescent glomeruli had findings com-
patible with segmental sclerosis. Tubules were dilated and enlarged, 
and there was a presumptive primitive duct enclosed by a smooth mus-
cle collar. Dysplastic changes in the biopsy specimen suggested that the 
cause of the patient’s small kidneys was a congenital anomaly rather 
than acquired kidney disease. OMN is one of the probable causes of 
CKD in adults. Angiotensin type II receptor blockers may be an ef-
fective treatment for focal segmental glomerulosclerosis due to OMN.
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Introduction

Oligomeganephronia (OMN) is a congenital non-familial 

anomaly of bilateral renal hypoplasia, first described by Ha-
bib et al in 1962 and characterized by a striking reduction 
in the number of nephrons and markedly enlarged glomeruli 
[1]. Children with OMN develop polyuria, polydipsia, urine 
concentrating deficiency, and proteinuria, usually leading to 
progressive renal failure during childhood [2]. Some cases are 
initially considered asymptomatic proteinuria, with diagnosis 
of OMN based on histologic examination occurring by school 
age. We report the diagnosis of OMN in an adult man present-
ing with symptoms of chronic kidney disease (CKD), who had 
marked proteinuria that improved with the administration of 
an angiotensin type II receptor blocker (ARB).

Case Report

A 29-year-old man was referred to our hospital because of a 
12-year history of proteinuria. In the 5 years before admission, 
his renal function had gradually worsened. The patient was ad-
mitted to our hospital for diagnostic evaluation and treatment. 
He had been born full term, with a normal birth weight of 3,100 
g. He was diagnosed with a ventricular septal defect (VSD) at 
5 years of age. The patient’s growth and development had been 
otherwise normal. He had no history of recurrent urinary tract 
infections. There was no family history of renal disease.

Physical exam findings were as follows: height 178.0 cm, 
weight 80.6 kg, body mass index 25.4, blood pressure 126/68 
mm Hg, pulse rate 72 beats/min, and body temperature 36.6 
°C. The patient was not deaf. The patient’s ocular fundus was 
normal. The remainder of his physical examination was unre-
markable, without ascites or pretibial edema.

Urinary protein was 1,105 mg/dL and 3.8 g/day. The pro-
tein/creatinine ratio in a spot urine specimen was 3.4. The uri-
nary sediment showed 1 - 4 erythrocytes and 1 - 4 leukocytes 
per high-power field. The patient’s hematocrit was 45.6%, his 
hemoglobin concentration was 15.5 g/dL, his platelet count 
was 205,000/µL, and his leukocyte count was 5,590/µL. His 
serum urea nitrogen level was 15.2 mg/dL, creatinine was 1.61 
mg/dL, estimated glomerular filtration rate (eGFR) was 43.8 
mL/min/1.73 m2, uric acid was 9.8 mg/dL, cholesterol was 
172 mg/dL, total protein was 6.7 g/dL, and albumin was 3.8 g/
dL. His C-reactive protein level was 0.05 mg/dL, IgG was 918 
mg/dL, IgA was 138 mg/dL, IgM was 74 mg/dL, and ferritin 
was 129 ng/mL. Serum complement was normal. Circulating 
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immune complexes were negative. The other autoimmune 
serological findings were within normal ranges and serum 
hepatitis viral markers were negative. An intravenous pyelo-
gram revealed smaller (right) and small (left) kidneys without 
hydronephrosis. Size of renal pelvis and calices of bilateral 
kidneys seemed mildly small (Fig. 1). Abdominal computed 
tomography (Fig. 1) and ultrasound showed smaller (right) and 

small (left) kidneys with uneven surface of kidneys (longitu-
dinal diameters: right kidney 10.1 cm and left kidney 8.8 cm 
on ultrasonography), but apparent thinning of bilateral renal 
cortex was not present. Electrocardiography revealed normal 
sinus rhythm with normal axis and intervals. Echocardiogra-
phy revealed a small VSD with left to right shunting.

On the patient’s second day in the hospital, a right renal 

Figure 1. An intravenous pyelogram had revealed smaller (right) and small (left) kidneys without hydronephrosis. Size of renal 
pelvis and calices of bilateral kidneys seemed mildly small. Abdominal computed tomography showed uneven surface of smaller 
(right) and small (left) kidneys without apparent thinning of renal cortex. 

Figure 2. (a) An enlarged glomerulus with slightly hyperplastic juxtaglomerular apparatus but without proliferative changes or 
thickening of the glomerular basement membrane (periodic acid-methenamine silver, original magnification × 28). (b) An ob-
solescent glomerulus with thickened Bowman’s capsule, adhesion of tufts, crescent-like proliferation of epithelial cells, hyaline 
deposits (H), and remaining open tufts (periodic acid-methenamine silver, original magnification × 68). (c) Some tubules are 
atrophic with a thickened tubular basement membrane, while other tubules are relatively enlarged. In the center, a peculiar area 
contains a presumptive primitive duct (P) and numerous small vessels (periodic acid-methenamine silver, original magnification 
× 20). (d) A presumptive primitive duct enclosed by a smooth muscle collar (hematoxylin-eosin, original magnification × 80). (e) 
Epithelial cells of the presumptive primitive duct (P) are cytokeratin positive, as are other tubular epithelial cells (immunostain 
with Becton Dickinson-CAM5.2, original magnification × 40). (f) The muscle collar of the primitive duct (P) and the walls of small 
vessels and scattered muscle-like cells are positive for smooth muscle actin (Immunostain with DAKO-anti-smooth muscle actin 
antibody, original magnification × 22). 
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biopsy was performed to investigate the cause of proteinuria. 
Under light microscopy, the number of glomeruli in the biopsy 
sample was obviously decreased, with only nine glomeruli 
found in two pieces of adequate length. Of these glomeruli, 
one was obsolescent, one was becoming obsolescent, and the 
remaining glomeruli were markedly enlarged with slightly 
hyperplastic juxtaglomerular apparati, but without mesangial 
proliferation (Fig. 2a). Diameters of two glomeruli were 300 
μm and 320 μm. The glomerulus in the process of becoming 
obsolescent had findings compatible with segmental sclero-
sis; segmental sclerotic lesions, adhesion of glomerular tufts, 
crescent-like epithelial cell proliferation, and hyaline deposits 
were seen (Fig. 2b). Tubules were dilated and enlarged, and 
focal tubular atrophy with mild interstitial cellular infiltration 
was noted (Fig. 2c). There was a peculiar area in the cortex 
containing numerous small vessels, scattered muscle-like 
cells, and a presumptive primitive duct enclosed by a smooth 
muscle collar (Fig. 2c, d). The epithelial cells of this duct were 
cytokeratin positive (Fig. 2e) and the collar cells were smooth 
muscle actin-positive (Fig. 2f). No significant deposits of im-
munoglobulins or complement components were found with 
immunofluorescence. Only one glomerulus was found in the 
electron microscopic specimen and neither electron dense de-
posits nor specific findings were observed. These imaging and 
histological findings led us to the diagnosis of OMN.

After obtaining informed consent, we collected DNA from 
the patient. Using his whole blood, we looked for mutations in 
paired box gene 2 (PAX2) and hepatocyte nuclear factor-1 beta 
(HNF-1β), but no mutations were detected.

The patient was treated with 20 mg/day of valsartan in our 
outpatient clinics. After administration of valsartan, his pro-
teinuria appreciably reduced. Two years later, his urine pro-
tein/creatinine ratio had reduced to 1 - 1.4 and his eGFR had 
stayed at 52.1 mL/min/1.73 m2.

Discussion

Renal biopsy-proven cases of OMN are very rare in adults. We 
have identified only six reported adult cases [3-5] confirmed 
by renal biopsy, including the case presented here (Table 1). 
These six cases included five males and one female with a 
mean age of 28 years (range 19 - 36 years). Low birth weight 
and intrauterine growth restriction are sometimes related to 
OMN, but five of the six patients were born at full term with 
normal birth weights. Two patients had hypertension, three had 
proteinuria of less than 1.0 g/day, and three had proteinuria 
over 3.0 g/day. The median serum creatinine level at presen-
tation was 1.71 mg/dL, and the median eGFR was 44.3 mL/
min/1.73 m2. The present case was an adult with OMN, who 
showed marked proteinuria, moderate renal failure, and bilat-
eral atrophic and uneven kidneys.

The pathogenesis of OMN remains unknown, but OMN 
has been observed in association with certain genetic disor-
ders, including mutations in the PAX2 [6] and HNF-1β [7] 
genes. OMN associated with a PAX2 mutation has been re-
ported as one of the symptoms of renal-coloboma syndrome 
[8]. Mutation of the PAX2 gene associated with OMN without Ta
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coloboma has also been reported [9]. We did not detect muta-
tions of PAX2 or HNF-1β in our patient.

OMN is usually a sporadic isolated malformation, but it 
has sometimes been reported with other congenital malforma-
tions, such as urinary tract anomalies and deformities of the 
hands, feet, or ears [6, 10]. One of the reported adult cases 
had complete hearing loss in the left ear (Table 1). In addi-
tion to clinical and histological findings, concurrent congenital 
malformations are helpful in arriving at a diagnosis of OMN. 
In our patient, a small VSD was observed. This is the first re-
ported case of OMN with concurrent VSD. It is thought that 
OMN results from developmental arrest of the metanephric 
renal blastoma between the 14th and 20th weeks of fetal life 
[11]. Although it is possible that common factors influenced 
the development of renal and cardiac abnormalities in our pa-
tient, further evaluation of a greater number of cases is needed.

The characteristic histological findings in OMN include 
decreased numbers of nephrons with hypertrophic glomeruli, 
tubules, and juxtaglomerular apparati [12, 13]. McGraw et al 
concluded that increasing proteinuria in patients with OMN 
heralds the development of focal segmental glomeruloscle-
rosis (FSGS), presumably due to functional overload of the 
reduced nephron number [14]. These characteristic findings 
were observed in our patient.

OMN is generally classified as renal hypoplasia. Hypo-
plastic kidneys are defined as small kidneys weighing less than 
50% of the normal mean for the patient’s age, and with no 
histological abnormality other than secondary FSGS, simple 
hypoplasia, or hypertrophy of nephrons (oligomeganephronic 
hyperplasia). In the case of our patient, a presumptive primitive 
duct enclosed by a smooth muscle collar, which is a distinct 
feature of renal dysplasia, was observed. To our knowledge, 
this is the first case of OMN with renal dysplasia, confirmed 
by needle biopsy. Comparing a figure of apparent infant case 
in a text book [15], cells enclosing primitive duct of our case 
appear more matured muscle cells, the possibility that mesen-
chymal cells in dysplasia can mature with age of patients will 
be determined by accumulation of such cases. The degree of 
hypoplasia in our patient was relatively mild, as in the five pre-
viously reported adult cases, and glomerular size was not large 
in comparison with typical juvenile OMN. In consequence, 
our patient’s renal dysfunction did not become apparent un-
til adulthood. Our case showed relatively small kidneys with 
small renal pelvis and calices, but apparent thinning of bilat-
eral renal cortex was not present.

The radiological findings of abdominal computed to-
mography in our patient looked like renal scar or reflux ne-
phropathy. But existence of reflux nephropathy was obscure 
from his past history. The existence of dysplastic changes 
suggests that the cause of our patient’s small kidneys was a 
congenital anomaly rather than acquired kidney disease. As 
recently pointed out, progressive scarring of the kidneys has 
been observed in the absence of urinary tract infections and 
obstruction, and this probably represents primary renal dys-
plasia [16].

CKD is a worldwide public health problem, with adverse 
outcomes of kidney failure, cardiovascular disease, and prema-
ture death. In 2002, a simple definition of CKD was proposed 
and subsequently adopted worldwide. Our case had CKD stage 

G3bA3. Our patient’s proteinuria had continued for at least 12 
years, and he had experienced none of the characteristic symp-
toms associated with OMN, such as polyuria, polydipsia, or 
growth retardation. The clinical course of our case matched 
the definition of CKD. OMN is one of the probable cause of 
CKD in adults, especially CKD with bilateral small and un-
even kidneys. Patients with OMN sometimes have atrophic 
kidneys, which is a relative contraindication for renal biopsy. 
The definitive diagnosis of OMN must be based on renal histo-
pathological findings, so OMN in adults may be overlooked. In 
cases without histological findings, it is difficult to distinguish 
between congenital and acquired disease.

Our patient’s proteinuria was appreciably reduced by ARB 
administration. In patients with glomerulomegaly and FSGS, 
angiotensin inhibitors, such as angiotensin converting enzyme 
inhibitors and ARB, decrease proteinuria and slow the rate of 
progression to end stage renal disease [17]. ARB might be ef-
fective in reducing proteinuria in FSGS due to OMN [4].
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