Case Report

Hypoplastic Dysplasia of Kidney
with Hydroureter: Two Cases

ABSTRACT
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Various congenital anomalies of the kidney and urinary tract cause significant morbidity and mortality in children. Renal agenesis,
hypoplasia and dysplasia belong to this group of abnormalities. The exact aetiology is still unknown. Imaging modalities like
Ultrasonography (USG), Dimercaptosuccinic Acid (DMSA) Radionuclide Scan, Diethylene Triamine Pentaacetic Acid (DTPA) scan
and Mercaptoacetyletriglycine (MAG3) scan are useful for assessing the relative functional status, degree of blood flow and any
possible obstruction to the kidneys particularly in very young children and in patients with poor kidney function. Management is
determined by the severity of cases. We report two cases of hypoplastic dysplasia of kidney, in which one case remained undetected
till adulthood. Grossly the affected kidneys were small in size with dilated ureters. Histopathological study showed primitive ducts
surrounded by immature mesenchymal tissue representing dysplasia. Radiological and histopathological examination remains the

mainstay in diagnosis of such cases.
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CASE REPORT

Case 1

A 20-year-old pregnant female came for routine antenatal checkup
with complain of mild pain in left flank. On examination her blood
pressure was normal with no other systemic abnormalities. Further
investigations revealed: Blood urea-18 mg/dL, Sr creatinine-
0.7 mg/dL, Urine RE/ME: Albumin-nil, Pus cells-nil, Epithelial cells-
0-2/hpf. USG Abdomen and pelvis showed small sized left kidney
with mild hydronephrosis and dilated ureter. Right kidney showed
compensatory hypertrophy [Table/Fig-1]. X-ray IVU revealed non
excretion of contrast from left kidney [Table/Fig-2]. CECT KUB/CT
IVU showed small sized left kidney with no excretion of contrast
from left kidney [Table/Fig-3]. So, clinical diagnosis was Left
nonfunctioning kidney with reflux nephropathy with three diagnostic
possibilities: (1) Atrophic kidney due to chronic pyelonephritis and
hydronephrosis, (2) Hypoplastic dysplasia with hydronephrosis and
(8) Renal segmental hypoplasia or Ask-upmark kidney. Her pregnancy
was uneventful. Two years later she underwent left nephrectomy
with ureterectomy. Grossly the specimen was a small sized kidney
which measured 4x2x2 cm with thin cortex. Attached ureter was
20 cm long with distal cut end diameter 0.2 cm. Ureter was dilated
proximally with internal diameter 0.5 cm [Table/Fig-4]. Histology
sections showed normal glomeruli and tubules adjacent to areas
containing entrapped immature tubules with surrounding smooth
muscle cuffing. Focal nerve bundles, cartilage and thick walled blood
vessels were also present [Table/Fig-5-7]. Ureter sections showed
thin urothelium and dilated lumina. Histopathological diagnosis was
Hypoplastic dysplasia of left kidney with hydroureter. Postoperative
course has been uneventful for patient.

Case 2

A two-year-old female child came to pediatric surgery OPD with
haematuria. Investigations showed Hb-12.35 gm/dL, TLC-12160/
cmm, TPC-2.93 lac/cmm, PT-11 sec, INR-0.94, CRP-9.74 mg/dL,
Sr Urea-28 mg/dL, Sr Creatinine-0.3 mg/dL, Sr Albumin-5.3 gm/
dL, Sr Calcium-10.3 mg/dL, Sr Phosphorus-4.9 mg/dL, Urine C/S
showed Escherichia coli growth. So, antibiotic therapy was started.
Ultrasonography of abdomen and pelvis showed the right kidney
measuring 2.3 ¢cm in length with a thin cortex and dilated right
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[Table/Fig-1]: USG Abdomen and pelvis showing a small sized left kidney with
mild hydronephrosis, dilated ureter. Right kidney had compensatory hypertrophy.
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[Table/Fig-2]: X-ray VU showing non excretion of contrast from left kidney.

ureter. The left kidney had features of compensatory hypertrophy.
Micturating cystourethrogram showed grade 2 right vesicoureteral
reflux. DMSA scan showed a non-functioning right kidney with a
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[Table/Fig-3]: CECT KUB/CT IVU: Small sized left kidney. No excretion of contrast
from left kidney.
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[Table/Fig-4]: Gross-left nephrectomy specimen measuring 4x2x2 cm with attached
dilated ureter 20 cm long.

¥ s a a
A ML B
e Y
Ro R oA N
[Table/Fig-5]: Photomicrograph showing ducts with surroun
cuffing (Arrow marked), H&E stain, 40x.

normal left kidney function, a 98% split function. With the above
scan results provisional clinical diagnosis was right poorly functioning
kidney with hydroureteronephrosis with ectopic insertions. The
differentials were hypoplastic dysplasia with hydronephrosis and
Ask-upmark kidney. Patient underwent right nephrectomy. Gross
specimen received in pathology department was a small sized right
kidney measuring 2.3x1.5x1.2 cm. Ureter was dilated and tortuous
measuring 10 cm long [Table/Fig-8]. Distinction between cortex and
medulla was ill defined. Salient histological findings included areas of
normal appearing glomeruli and tubules adjacent to areas containing
fetal glomeruli and immature tubules which were surrounded by
chronic inflammation and fibrosis [Table/Fig-9,10]. Concentric areas
of immature mesenchyme seen around primitive appearing tubules
lined by cuboidal to flattened epithelium with small foci of calcification
at places. Mixed inflammatory cells and secondary lymphoid follicles
seen underneath urothelium [Table/Fig-11]. Ureteric lining was
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[Table/Fig-8]: Gross-Small right kidney measuring 2.3x1.5x1.2 cm with dilated
tortuous ureter 10 cm long.
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thinned at places and infiltrated with inflammatory cells [Table/Fig-
12]. Diagnosis was Hypoplastic dysplasia of kidney with hydroureter
and associated reflux nephropathy.
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[Table/Fig-9]: Areas of immature mesenchyme adjacent to normal appeal tubules
and glomeruli, H&E stain, 100x.

[Table/Fig-12]: Dilated ureter, thinned urothelium, H&E stain, 100x.

DISCUSSION

Renal hypoplasia, dysplasia and agenesis are considered as
heterogeneous disorders, coming under group of Congenital
Anomalies of the Kidney and Urinary Tract (CAKUT) [1]. Incidence
is reported to be one in 3640-4300 live births; though most often
sporadic, familial cases do occur [2]. It may be associated with cysts
as in Multicystic Dysplastic Kidney (MCDK), reflux nephropathies,
Ureteral /urethral atresia, Uretero-Pelvic Junction (UPJ) obstruction,
Uretero-Vesicular Junction (UVJ) obstruction, Mega-ureter, Posterior
urethral valves and Anterior urethral diverticulum [3-5].

Upper urinary tract (glomeruli and tubules) is derived from the
Metanephric Mesenchyme (MM), and the lower urinary tract
(collecting duct, renal pelvis, ureter) develops from the ureteric bud
[6]. Diagnostic criteria of primary renal hypoplasia is: (a) A reduction
of renal size by 2 standard deviations (SDS) from the mean size for
age; (b) Exclusion of renal scarring due to secondary causes by
DMSA scan; and (c) Presence of compensatory hypertrophy of the
contralateral kidney. Vesicoureteral Reflux (VUR) and/or Ureteropelvic
Junction Obstruction (UPJO) are frequently associated with renal
hypoplasia. Presence of renal cysts should be detected by USG
as primary renal hypoplasia may be associated with fibrosis and
cysts, as in nephronophthisis. The various types of hypoplasia are
oligonephric hypoplasia, congenital oligonephropathy, unirenicular/
unipapillary hypoplasia and simple renal hypoplasia [7,8].

Dysplastic  kidneys result from failed coordination between
developing metanephros and the branching ureteric bud. It contains
primitive ducts, considered to be ‘frustrated’ branches of the ureteric
bud, surrounded by sheaths of undifferentiated mesenchymal cells
[1,9,10]. Renal dysplasia may be associated with variable number
of cysts and urinary tract obstruction. Though mostly unilateral,
it may be bilateral which is incompatible with life. It is important
to distinguish cystic dysplastic kidney disease from autosomal
recessive or dominant polycystic kidney disease for prognosis and
counselling [11]. The severity and type of renal dysplasia is affected by
the pattern of malformation and degree of urinary tract obstruction.
J : Based on this, renal dysplasia has been broadly subdivided into

S R SRR S B NGRS four groups. Group [: classical MCDK resulting from ureteral atresia
[Table/Fig-11]: Germinal centre and chronic inflammation underneath urotheliual at pelviureteric junction, Group II: focal and segmental cystic renal
Il (RETE S, 100 dysplasia due to obstruction related to ectopic uretrocele with
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ureteral duplication, Group Ill: cystic renal dysplasia associated with
lower urinary tract obstruction e.g., posterior urethral valves and
Group IV: renal dysplasia without any obstructive uropathy.

Regarding aetiopathogenesis, several hypotheses are proposed
like abnormalities of reciprocal induction between the ureteric bud
and metanephric blastema, obstruction of urinary tract during
nephrogenesis, in-utero viral infections and antiepileptic medications
[8]. Clinical course of these cases may vary. Hiraoka M et al.,
have reported that non-cystic dysplastic kidneys can involute. So,
many patients diagnosed in later childhood or adulthood as having
‘unilateral renal agenesis’ may actually have regressed dysplastic
kidneys, rather than renal agenesis [12,13]. Many cases present with
renal failure due to repeated ascending infections and VUR causing
pyelonephritis and secondary nephrolithiasis. Hypertension and
malignancies like wilms’ tumour, renal cell carcinoma and urothelial
carcinoma has also been reported in dysplastic kidneys. Hypertension
is considered to be due to abnormal renin secretion. Nephrectomy of
the affected kidney normalises the blood pressure [14].

Hypoplastic dysplasia of kidney can be similar clinically, radiologically
and histologically with chronic pyelonephritis associated with
obstructive nepthropathy and renal segmental hypoplasia or
Ask-upmark kidney. Though chronic pyelonephritis associated
reflux nephropathy may present with small atrophic kidney and
hydroureter like hypoplastic dysplasia cases; the typical history of
repeated ascending infection in urinary tract, radiological evidence
of obstruction, i.e., mostly stones and no histological features of
dysplasia or chronic infection helps in ruling out this possibility.
Similarly in ask-upmark kidney, patients present with hypertension
which subsides after nephrectomy and show segmental hypoplasia
of kidney with atretic ureter. Both the patients in the study were
normotensive, lacked history of recurrent infections, their kidneys
were shrunken at both poles with dilated ureters, histological study
revealed presence of dysplasia in both cases and metaplastic
cartilage in one case with minimal features of chronic inflammation.
So the differentials could be ruled out easily.

Literature search in the PubMed database was performed using
the MESH terms multicystic dysplastic kidney, hypoplasia kidney
[Table/Fig-13]. Three hundred ninety five manuscripts described
patients with hypoplastic dysplasia in kidneys with other urogenital
anomalies [Table/Fig-14] [15-21].

Database Search strategies CREDIEREE 1 Wil 27
found papers related
Hypoplasia kidney (Mesh),
(’\\A/:zEaDFl;Llj,t\)‘ll\E/le d) Multicystic dysplastic kidney 124 395
(Mesh), case report (Mesh)

[Table/Fig-13]: Search of literature conducted on 26" April, 2019 for case reports

and papers on Hypoplastic dysplasia of kidney.

CONCLUSION

Renal functions in children with hypoplastic dysplastic kidney
depend on the status of contralateral functioning kidney; so long
term nephrological follow-up is needed. These abnormalities should
be detected early for proper management.
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Author and year Number of patients

Scala C et al., 2017 [15] 144
Sharda S et al., 2014 [16] 34
Dogan CS et al., 2014 [17] 59
Moralioglu S et al., 2014 [18] 68
Schreuder MF et al., 2009 [19] 3500
Narchi H, 2005 [20] 26
Feldenberg LR et al., 2000 [21] 35

[Table/Fig-14]: PubMed-indexed papers in English reporting on hypoplastic dysplasia

of kidney (MESH terms used: multicystic dysplastic kidney, hypoplasia kidney) [15-21].
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