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Kidney dysplasia- same, same, but different?

non-obstructive mixed? obstructive

Primary Secondary 
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Primary 
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a) None

b) <10

c) 10-20

d) >20

Poll question: How many patients with bilateral kidney dysplasia 
do you currently treat?
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CAKUT/dysplasia account for 50% of pediatric CKD

Harambat et al, Pediatr Nephrol (2012) 
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Severely dysplastic kidneys fail early

adopted from NAPRTCS report 2018 (Chua et al.)

CAKUT/dysplasia
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Dysplasia- the absence of “normal“…

architecturenephrogenesis histology function

malformation

degeneration
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The clinical diagnosis of kidney dysplasia

normal kidney

diffuse
cortical
thinning

kidney dysplasia

hypoplasia
reduced 

corticomedullary 
differentiation
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Kidney dysplasia: Sonographic risk assessment

Kohl et al., Nephrol Dial Transplant., 2022
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The kidney “sonotype"

• Area (Prenatal: Amniotic Fluid)
• length, volume

• Brightness
• echogenicity normal, increased

• Cysts & Circulation
• None, single, few, multiple
• localization of cysts?
• If possible: Vascular patency (Doppler)

• Differentiation, corticomedullary
• normal, reduced, absent

• Edge
• cortical thickness, diffuse cortical thinning

• Flow
• diameter of renal pelvis (transversal plane)
• Prenatal: Bladder volume

Sonotype left 
kidney:
Length 10cm,
Volume 80mL, 
Echogenicity normal, 
Cysts none,
CMD normal,
Cortical thickness 
1cm, Dilatations 
none
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Diagnostic workup

• Bilateral disease? eGFR baseline?

• Involvement of other organs?

• VCUG not routinely required

• Scintigraphy not routinely required

• Genetic testing in selected cases

Therapy: Prevent progression of CKD

• Treat microalbuminuria (RAAS inhibitors)

• Treat hypertension

• Treat other complications of CKD

• Avoid urinary tract infections and additional kidney injuries

• Kidney replacement therapy

Kidney dysplasia: clinical management
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• Less than 5% of all CAKUT are monogenic

• In selected cohorts 20%+ of CAKUT are monogenic

• Consider genetic testing in

• severe CAKUT

• familial CAKUT

• syndromic CAKUT

• Diagnostic genetic testing in LUTO not recommended

• We suggest testing by WES with in-silico filtered ”kidney panel” and CNV analysis

• Kidney dysplasia/hypoplasia cannot be differentiated genetically

• Genetic testing and counseling in CAKUT is challenging (variable expressivity, 
incomplete penetrance, questionable “CAKUT genes”)

Genetic testing in monogenic CAKUT/dysplasia

Nicolaou et al, KI 2015
Hwang et al, KI 2014
Ahn et al, J Clin Med 2020
Heidet et al, JASN 2017
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Kidney dysplasia: Prenatal counseling

• Postnatal course and kidney function cannot be 
predicted accurately

• Think and speak in terms of “more likely or less likely”

• Re-evaluate throughout pregnancy as situation may 
change

• Amniotic fluid volume and lung size as predictor for 
lung hypoplasia

• We do not recommend prenatal testing for variants in 
“CAKUT genes”

• In syndromic CAKUT, consider prenatal genetic testing 
for chromosomal aberrations

© Kohl & Liebau, Kidney360, editorial, accepted
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Thank you!
Thank you!
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Kidney dysplasia: prognosis

5 years follow up: Almost 50% of patients on KRT

NAPRTCS 2008
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Kidney dysplasia is the most frequent cause for CKD in children

NAPRTCS 2008 
Chronic Kidney Disease 

 
EXHIBIT 13.1B 

CKD PRIMARY DIAGNOSIS 
 

 All Patients 
Renal Biopsy 

Confirmed Diagnosis

 N % N % 

Total 7037 100.0 6631 29.8

Primary Diagnosis  

   Obstructive uropathy 1454 20.7 1399 8.1 

   A/hypo/dysplastic kidney 1220 17.3 1154 7.0 

   FSGS 613 8.7 604 93.9 

   Reflux nephropathy 594 8.4 566 7.1 

   Polycystic disease 278 4.0 265 20.0 
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Fetal lower urinary tract
obstruction (LUTO)

Obstruction to flow of urine from fetal bladder

• 2-3/10,000 fetuses
• 1:1 prenatal:postnatal diagnosis
• Causes: ++ posterior urethral valves, 

urethral atresia
• Other causes: anterior urethral valves, megalourethra, 

cloacal malformations and prolapsing ureterocele



Consequences of fetal LUTO

• progressive bladder dilation and 
bladder wall thickening 

• subsequent hydro-ureteronephrosis

• kidney parenchymal compression

• Oligohydramnios/anhydramnios



Lung hypoplasia

60-80% mortality if diagnosed in the second trimester of gestation
Lifetime risk of developing ESKD ~30%



Kidney damage

• Direct compression of kidney parenchima

• Gene mutations 



Lack of guidelines on fetal
LUTO

• Diagnostic features

• Differential diagnosis

• Prediction of postnatal outcome

• Benefits and limits of fetal intervention



Nature Reviews Urology 2022



Prenatal diagnosis: APD

UTD classification
Nguyen et al, Pediatric Urology 2014



Prenatal diagnosis –
poll question

What prenatal ultrasonographic feature is more suggestive of 

lower urinary tract obstruction?

• Bilateral hydronephrosis

• Anhydramnios

• Enlarged bladder

• Kidney cysts  



Prenatal diagnosis: megacystis

I trimester: 
• longitudinal bladder 

diameter ≥7 mm
• 7-12 mm resolves in 

~ 90% of cases
• ≥15 mm strongly 

suggestive of LUTO

II trimester: 
• bladder that fails to 

void over 40 mins



Prenatal diagnosis
Classical triad: megacystis, keyhole sign and bilateral hydronephrosis



Prenatal diagnosis

Fontanella et al, Ultrasound Obstet Gynecol, 2018

143 fetuses with megacystis
18 weeks’ gestation onwards

> than classical triad in identifying LUTO vs non obstructive megacystis 



Prenatal diagnosis



Outcome prediction: survival



Outcome prediction: survival

Grijseels E.W.M., Prenatal Diagnosis 2011 



Kidney function prediction –
poll question

What is the most reliable predictor of postnatal kidney function?

• Anhydramnios before 20 weeks of gestation

• Fetal blood beta2microglobulin

• Fetal urine beta2microglobulin

• Kidney dysplasia



Morris RK, BJOG 2009

Outcome prediction: 
kidney function



Spiaggiari E, Ultrasound Obstet Gynecol 2017

Outcome prediction: 
kidney function

42 fetuses with LUTO



Kidney function prediction –
poll question

What is the most reliable predictor of postnatal kidney function?

• Anhydramnios before 20 weeks of gestation

• Fetal blood beta2microglobulin

• Fetal urine beta2microglobulin

• Kidney dysplasia

• NONE OF THE ABOVE



Outcome prediction



Staging of severity - 1

Ruano R, Ultrasound Obstet Gynecol 2016

SURVIVAL: 100% 75% with VAS 14% no VAS
ESKD 6 months: 0% 33% 100%



Staging of severity - 1

Ruano R, Ultrasound Obstet Gynecol 2016

SURVIVAL: 100% 75% with VAS 14% no VAS
ESKD 6 months: 0% 33% 100%



Staging of severity - 2

Fontanella F, Ultrasound Obstet Gynecol 2019



Staging of severity - 2

Fontanella F, Ultrasound Obstet Gynecol 2019



Staging of severity



Fetal surgical management: VAS

COMPLICATIONS: 40%
• shunt dislocation or retraction
• shunt blockage
• fetal ascites
• premature rupture of membranes
• preterm labour
• abdominal wall herniation
• fetal demise

Capone, Nature Reviews Urology 2022



Fetal surgical management: VAS

• 9 studies 
• 246 fetuses 
• VAS 20-27 wks vs conservative management
• Up to 2 yrs follow up



Fetal surgical management: VAS

Perinatal survival 
(6 months)



Fetal surgical management: VAS

Survival at 
6-12 months

Postnatal
kidney function



Fetal surgical management 
cystoscopic laser ablation of PUVs

Morris RK, Ultrasound Obstet. Gynecol, 2011

Metanalysis, 4 studies, 63 fetuses
VAS vs cystoscopic laser ablation of PUVs vs conservative management

Perinatal survival laser vs conservative:



Fetal surgical management 
cystoscopic laser ablation of PUVs

Morris RK, Ultrasound Obstet. Gynecol, 2011

Perinatal survival laser vs VAS



Fetal surgical management



Conclusions

• Prenatal diagnosis, severity assessment and correct management of LUTO 
are challenging, given the lack of specific diagnostic features that can 
guide clinical approaches and decisions

• Fetuses with prenatal megacystis need to be referred to a tertiary 
obstetric centre with multidisciplinary expertise

• If prenatal treatment is indicated, parents must be informed about the 
potential benefits for postnatal survival, but they should also be made 
aware of the residual risk of postnatal kidney failure

• Further studies are needed to improve standardization of 
ultrasonographic diagnostic parameters, validate prenatal biomarkers and 
improve staging systems to optimize prenatal care and to provide a more 
accurate selection of patients who might benefit most from fetal 
intervention, in terms of long- term survival and kidney function.
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