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Case Report
Glomerulocystic Kidney Disease and End-stage 
Renal Disease in a Child: A Rare Case Report and 
Literature Review

Glomerulocystic kidney disease (GCKD) is characterized by cystic dilatation of the Bowman’s 
capsule and adjacent tubules. It is a rare form of cystic kidney disease and can occur at any 
age. Sometimes GCKD may not be differentiated from other cystic kidney diseases. It usually 
presents with renal failure. Here, we reported a case of a four-year-old girl presented with 
end-stage renal disease who had glomerulocystic kidney disease in renal histopathology. 
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Introduction

ilatation of Bowman space greater than 2 
to 3 times of normal size is defined as the 
glomerular cyst [1, 2]. Roos claimed that 
glomerular cysts were first recognized 
and described by him in 1941 [3]. It was 
termed glomerulocystic kidney disease 

(GCKD) by Taxy and Filmer after 35 years [3, 4]. A kid-
ney with more than 5% cystic glomeruli is referred to as 

glomerulocystic kidney (GCK) [2]. There are different 
forms of cystic diseases and most diseases may present 
in childhood. Autosomal dominant polycystic kidney 
disease (ADPKD), cystic renal dysplasia, and autosomal 
recessive polycystic kidney disease (ARPKD) present 
with variable renal dysfunction from neonatal to adoles-
cence [1, 5]. GCKD is a different entity characterized by 
glomerular cysts and associated renal dysfunction [4]. 
The cortical distribution of cysts in GCKD differs from 
infantile polycystic renal disease (IPCD), where dilata-
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tion of the collecting tubules results in numerous cysts 
in the cortex and medulla [6]. GCKD is a rare condition 
with diverse etiology and has variable clinical manifes-
tations. Although the disease usually occurs at a young 
age, GCK also occurs in adults [7]. GCKD has both 
sporadic and familial occurrences. GCKD can be clas-
sified further based on presentation, size of the kidneys, 
and associated multisystem disorders [5]. Although 
the diagnosis of renal cystic diseases may be different, 
ultrasonographic appearance may be similar. Cystic 
kidney may be normal, small, or larger with increased 
echogenicity in ultrasonogram (USG). Small renal vol-
umes have typically been reported in cases of hereditary 
GCKD. However, sometimes cysts will not be detected 
by USG, especially in the case of small cysts [8]. Some 
forms of cystic kidney disease may show cortical hyper-
echogenicity instead of the typical anechoic appearance 
of simple cysts. Magnetic resonance imaging (MRI) is 
a more reliable diagnostic test and demonstrates small 
kidney cysts with a predominant cortical and subcapsu-
lar distribution. Thus, the diagnosis of GCKD is based 
on strong clinical suspicion, with US images showing 
echogenic kidneys with or without glomerular cysts [9]. 
Bowman space may be dilated 2-3 times greater than 
normal size in the cystic glomerulus [10]. The treatment 
of GCKD is symptomatic and supportive. Prognosis is 
variable according to the underlying cause and rate of 
deterioration of kidney function [11]. Here, we reported 
a rare case presented with ESRD and was finally diag-
nosed as a case of GCKD.

Case Presentation

A four-year-old girl, the first child born to consanguin-
eous parents, had incidentally elevated serum creatinine 
and serum parathyroid hormone (PTH) three months ago 
when she presented to the physician because of her slow 
growth compared to her peers. Then, she was referred to 
the Department of Pediatric Nephrology, Bangabandhu 
Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh. On admission, she was presented with 
complaints of anorexia, nausea, and vomiting for the 
last three months and a lack of good growth for the last 
year. She had no episodes of fever, dysuria, polyuria or 
polydipsia, hematuria, proteinuria or feature of obstruc-
tive uropathy, and vasculitis. Her birth history was un-
eventful. No renal disease was found in her family and 
ultrasonographic screening of the parents failed to reveal 
cysts in the kidneys. On examination, she was found 
mildly pale, hypertensive (blood pressure: 120/75 mm 
of Hg, systolic blood pressure (SBP) >99th centile, and 
diastolic blood pressure: DBP 95th -99th centile), severely 

underweight and stunted, with no edema, and urine color 
was straw and bedside urine albumin was nil. She had 
no organomegaly or ascites. Laboratory workup showed 
moderate microcytic hypochromic anemia, and high 
erythrocyte sedimentation rate (ESR). A urine routine 
examination showed only pyuria (10-15/HPF), but red 
blood cells (RBC) and protein were nil, with no growth 
in urine culture. Serum creatinine was raised (3.64 mg/
dL) with an epidermal growth factor receptor (eGFR) of 
10.55 mL/min/1.73 m2, indicating stage 5 chronic kid-
ney disease (CKD) or end-stage renal disease (ESRD). 
Serum urea was markedly raised along with hyponatre-
mia, hyperchloremia, and metabolic acidosis. Inorganic 
phosphate was also raised along with marked second-
ary hyperparathyroidism (728 pg/mL) indicating CKD, 
and a high urinary albumin creatinine ratio (ACR) (74 
mg/g) revealed significant proteinuria. USG of the kid-
ney ureter and bladder (KUB) showed that both kidneys 
were mildly enlarged, the right kidney was 13.2 cm long 
and the left kidney was 12 cm. Cortical echogenicity 
was increased and cortico-medullary differentiation was 
poor with no echogenic structure suggesting bilateral 
acute renal parenchymal disease. Her eye evaluation and 
hearing assessment were normal. The histopathological 
report of the kidney showed reduced glomerular size, 
normal cellularity, no increased matrix, no thickening of 
the glomerular basement membrane (GBM), markedly 
dilated bowman’s spaces containing rudimentary tufts of 
the glomerulus, and tubules were moderately atrophied 
with a few irregularly dilated tubule lined by flattened 
epithelium. Hyaline and RBC casts, moderate diffuse 
chronic interstitial inflammation with moderate fibrosis, 
and thick-walled blood vessels with hyaline atheroscle-
rosis were present. Direct immunofluorescence (DIF) 
examination revealed no deposition of any antibody. All 
the biopsy features were consistent with glomerulocystic 
disease (Figure 1). A genetic study revealed no genetic 
mutation. The patient received antihypertensive treat-
ment with amlodipine and prazosin. Immediately renal 
replacement therapy (RRT) was started in the form of 
intermittent peritoneal dialysis (IPD) and later on by 
continuous ambulatory peritoneal dialysis (CAPD) (Fig-
ure 2). As her pallor increased (Hb% 6.1 g/dL), one unit 
packed cell transfusion was given along with other sup-
portive measures. After eight months of medical man-
agement and renal replacement therapy by CAPD, she is 
surviving without any further complications.

Discussion 

GCKD is a rare disease that is most often seen in in-
fants and young children but can also occur in adoles-
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cents and adults [1, 12]. With recent advancement, its 
pathophysiological process is significantly understand-
able. Some syndromic genetic diseases are associated 
with GCKD due to their respective proteins localized 
to primary cilia or centrosomes. The transcription path-
way of renal development is dysregulated in some forms 
of renal disease, which describes its importance in the 
pathogenesis of GCKD [10]. The disease can be divided 
into five major categories: 1) An early manifestation of 
ADPKD (PKD1 mutations); 2) Hereditary GCKD as-
sociated with other single-gene defects (e.g. hepatocyte 
nuclear factor-1 beta [HNF1B] and UMOD); 3) GCKD 
associated with syndromic disorders (e.g. Bardet Biedl 
syndrome, orofacial digital syndrome, and tuberous 
sclerosis complex [TSC]); 4) Obstructive GCKD with or 
without kidney dysplasia; and 5) Isolated, sporadic cases 
[7, 10]. According to the presentation, GCKD can also be 
divided into two types. Early-onset GCKD is common in 
neonates, and renal insufficiency is a more common fea-
ture [13, 14], whereas late-onset type is more common 
in adults and renal impairment will be less severe [12, 
15]. Sometimes early-onset GCKD may follow a stable 
course for several years [13, 16] or progress to ESRD in 
a short period of three years [16-18]. Our reported case 

was a four-year-old girl presented with not growing well 
for one year along with nausea, vomiting, and raised se-
rum creatinine for the last three months. The case had no 
family history of such type of illness and was diagnosed 
as a case of ESRD at the age of four. In the sporadic form 
of GCKD, there may be no discernible inheritance pat-
tern, no distinct features of renal dysplasia, obstruction, 
or syndromic associations [7]. Our reported case may be 
an early-onset isolated sporadic type of GCKD.

Ultrasonography can be useful in the diagnosis of 
GCKD, where kidneys are usually bilaterally enlarged 
but sometimes normal or hypoplastic kidneys may be 
observed and renal contour is preserved. The cortex is 
hyperechoic with a distinct hypoechoic rim and loss of 
corticomedullary differentiation. A small cyst is usually 
present in the renal cortex that escapes the renal medulla, 
which is the main feature differentiating GCKD from 
ADPKD. In ADPKD, multiple cysts are varying in size 
present in the renal cortex as well as the medulla, which 
are larger than the size of GCKD and abnormal med-
ullary pyramids [5, 19]. Because glomerular cysts are 
smaller, below the threshold of ultrasound or computed 
tomography, their diagnosis is often overlooked. In this 

a b c

Figure 1. Photographs of renal biopsy, a) Bowman’s capsule, b) Tuft of capillary, c) Glomerular cyst

a b

Figure 2. a) CAPD catheter inserted in the abdomen, b) Performing CAPD at the bedside
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case, an MRI is superior to a USG or CT scan [20]. USG 
of the KUB region of our reported case had bilaterally 
enlarged kidneys with increased cortical echogenicity 
and poor cortico-medullary differentiation. No cyst or 
echogenic structure was found.

In histopathological analysis, glomerular cysts are 
considered to be the basic and predominant lesions of 
GCKD. There may be multiple cysts in the renal cortex 
with dilated Bowman’s spaces. The epithelium of Bow-
man’s capsule is flat, and the glomerular tufts attached to 
the capillary wall may be significantly reduced, rudimen-
tary, or collapsed. Periglomerular fibrosis and diffuse 
mild interstitial fibrosis may be present [4, 21]. Vascular 
tufts are not identifiable in all cysts and a few cysts may 
contain more than one tuft of capillaries and some cysts 
may be very large [22, 23]. Tubular cysts may rarely be 
present in GCKD but usually lack dysplastic elements in 
early GCKD [1, 21].

Renal histopathological study of our case had mark-
edly dilated bowman’s spaces containing rudimentary 
tufts of glomerulus, few irregularly dilated tubules lined 
by flattened epithelium, and hyaline and RBC casts and 
showed no deposition of antibody, which was associated 
with the GCKD.

Genes responsible for protein expression in primary re-
nal tubule cilia or centrosomes may be mutated in inher-
ited forms of GCKD [10]. Autosomal dominant GCKD 
may present with isolated renal involvement or familial 
hypoplastic disease or may present sporadically. The fa-
milial dominant variant of GCKD may be confused with 
ADPKD, but the genetic locus mutation in the GCKD 
phenotype is distinct from the ADPKD genetic locus 
mutation [24]. Some familial cases have been reported 
with distinct entity of hypoplastic GCKD, which is of-
ten inherited [17, 25]. In this case, kidneys may be small 
with abnormal pyelocalyceal system. Some genetic mu-
tations may have renal and extra-renal manifestations. 
Mutations in the hepatic nuclear factor-1 beta (HNF-1β) 
gene may present with hypoplastic variants of GCKD 
with hepatic manifestations [26]. GCKD may be associ-
ated with specific syndromes, such as oral digital syn-
drome type 1, renal brachyromelia syndrome, trisomy 13 
syndrome, short‐rib polydactyly syndrome, Majewski 
type, and nephroptosis [1]. It is difficult to distinguish 
GCKD from other cystic diseases. Genetic testing could 
be helpful in these cases, but in our reported case, ge-
netic testing failed to find any pathogenic or potentially 
pathogenic mutation. This may be due to a sporadic ge-
netic mutation that has not been identified so far. 

Treatment of GCKD is usually symptomatic and ac-
cording to the clinical presentation. A case was reported, 
that got no definite treatment, and only the patient was 
followed up [11, 27]. Our reported case presented with 
ESRD, which was managed with CAPD and other sup-
portive measures of chronic kidney disease.

Conclusion

Although glomerulocystic disease is a rare cause of 
CKD in children, it should be considered an important 
differential, especially when renal enlargement is present 
clinically or on imaging in a child with CKD.
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