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Abstract
Pediatric cystic kidney diseases include a diversity of hereditary or non‑hereditary conditions, whose phenotypic presen‑
tation can vary from asymptomatic to end‑stage renal disease. 
We report a case of a male with a prenatal diagnosis of pyelectasis. Throughout the first two years of life, serial renal 
ultrasound showed regression of pyelectasis, but increased renal echogenicity, first identified at three months‑old. The 
family history of renal diseases was negative. Voiding cystourethrography showed no signs of vesicoureteral reflux and 
the MAG3 renogram revealed equally functioning kidneys. At 29 months‑old, elevated transaminases and two cortical 
cysts were detected, raising the suspicion of a cystic kidney disease. A hepatic biopsy showed no signs of fibrosis. He 
was tested for autosomal recessive polycystic kidney disease (ARPKD), which was negative. Renal ultrasound showed an 
increase in the number of cysts bilaterally, with diffuse hyperechogenicity and reduction of parenchymal‑sinus differ‑
entiation. Throughout the years, he maintained normal blood pressure and elevated transaminases, with rising serum 
creatinine from the age of 13 years. A NGS panel for cystic diseases detected 17q12 deletion syndrome, which causes 
renal cysts and other urinary tract malfunctions, and may also present with mature‑onset diabetes of the young type 5 
(MODY5) diabetes, hyperparathyroidism, altered hepatic function and behavioral and psychiatric conditions. On the last 
appointment (15 years‑old), ultrasound showed bilateral cysts (10 mm), worsened renal function (glomerular filtration 
rate (GFR) of 71 mL/min/1.73 m2), hypomagnesemia under treatment, and normal transaminases and glycemia. 
In this case, an atypical presentation of cystic kidney disease led to an extended investigation resourcing to other genetic 
panels, allowing the etiological diagnosis and enabling the early identification and monitorization of possible extra‑renal 
comorbidities commonly associated with this syndrome. 
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INTRODUCTION
Neonatal and pediatric renal cystic diseases affect 0.44‑4.1 
in 10 000 children, depending on the underlying disease.1 

Clinical presentation can range from benign simple cysts, 
to chronic kidney disease and, in rare occasions, even 
rapidly progressive disease leading to kidney failure, with 
symptoms appearing at different ages. It includes a variety 
of hereditary or non‑hereditary conditions.2 In most cases, 
there is a genetic base, with a monogenic cause identified 
in 50%–70% of children with ≥two cysts and/or increased 
echogenicity, usually associated with systemic symptoms 
and extrarenal involvement.3

With an estimated prevalence of 1.6 per 100 000, 17q12 
deletion syndrome is a rare chromosomal anomaly, with 
high penetrance and variable expressivity.4 It affects the 

long arm of chromosome 17, with the deletion of more 
than 15 genes, including HNF1B, that plays a central role 
in the development of the pancreas, the kidneys, and 
the liver.5 These chromosomal microdeletions can be in‑
herited in an autosomal dominant manner or appear de 
novo (70%). Children of an affected individual have a 50% 
chance of inheriting the deletion.6

Renal phenotypes of HNF1B‑associated disease are highly 
heterogenic, with cystic disease being the most common. 
Other renal phenotypes include congenital anomalies 
of the kidneys and urinary tract (CAKUT) and collecting 
system abnormalities.7 Renal function varies accordingly, 
from normal (59%) to chronic kidney failure (41%), includ‑
ing cases requiring renal replacement therapy.7 Extrarenal 
phenotypes include maturity‑onset diabetes of the young 
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type 5 (MODY5), pancreatic hypoplasia, hepatopathy 
characterized by elevated liver enzymes,8 genital tract 
malformations and neurodevelopmental or neuropsychi‑
atric disorders (58% and 27%, respectively), such as au‑
tism spectrum disorders and cognitive impairment.9

We report a case of a 17q12 deletion syndrome that pre‑
sented antenatally with CAKUT. Genetic testing allowed us 
to make a diagnosis and closely monitor renal and extra‑
renal symptoms. 

CASE REPORT
Our patient was a male, who had a prenatal diagnosis of 
pyelectasis detected by ultrasound at 22 weeks gesta‑
tion. Amniocentesis was performed, reporting a normal 
karyotype. 
He was born at 39 weeks gestation to a healthy couple, 
via vaginal route, with no perinatal complications. Birth 
weight was 2335 g (low for gestational age, <P10), length 
48.5 cm (P15) and head circumference 36 cm (P85). The 
parents were non consanguineous and there was no re‑
port of renal diseases within the family. He was discharged 
at three days of life, with trimethoprim prophylaxis. The 
first postnatal ultrasound was performed at four weeks of 
life, with right pyelectasis of 10 mm and left of 11 mm.
Throughout the first two years of life, he was submitted to 
serial renal ultrasounds, for pyelectasis follow‑up. Despite 
having reached its maximum at three months of age (10 ‑12 
mm on the right‑left kidney, respectively), the dimensions 
began to decrease from then on, stabilizing at 8 mm when 
he was 19 months‑old. Increased renal echogenicity was 
firstly identified at the age of three months. Voiding cysto‑
urethrography showed no signs of vesicoureteral reflux and 
MAG3 renogram revealed equally functioning kidneys and 
excluded obstruction of the urinary tract. He maintained 
trimethoprim until he was 12 months‑old, with no reported 
urinary tract infections in the first year of life. 
At 29 months‑old, he presented with two de novo cortical 
cysts on the right kidney (5.7 mm and 3.5 mm diameter), 
and his transaminases levels began rising, reaching their 
maximum within 18 months (AST 215 U/L and ALT 179 U/L), 
raising the suspicion of cystic kidney disease. At this point, 
genetic tests for autosomal recessive polycystic kidney dis‑
ease (ARPKD) were performed, but with a negative result. 
Blood pressure values remained below P90 (according to 
the 2017 American Academy of Pediatrics guidelines), with 
a systolic and diastolic of 88/53 mmHg, respectively, with 
normal creatinine levels (0.60 mg/dL), but elevated urea 
(51 mg/dL). Alpha‑fetoprotein level was within normal 
range, as well as alpha‑2 antitrypsin. Celiac disease was also 
ruled out, with negative screening tests. Liver ultrasound 
showed no abnormalities, and hepatic biopsy performed at 
the age of six years had no signs of fibrosis. 
Renal ultrasounds started showing an increase in the 
number of cysts, with bilateral reach, as well as diffuse 

hyperechogenicity and reduction of parenchymal‑sinus 
differentiation. 
At seven years‑old, he began showing mild learning dif‑
ficulties at school and attention‑deficit/hyperactivity dis‑
order (ADHD). No other neuropsychiatric symptoms have 
emerged. 
Throughout the years, he maintained normal blood pres‑
sure and elevated, but gradually decreasing, transaminas‑
es. From the age of 13 years‑old, serum creatinine levels 
began rising gradually, going from 0.76 mg/dL to a maxi‑
mum of 1.03 mg/dL in 2.5 years’ time. Transient secondary 
hyperparathyroidism was treated with supplementation, 
with normalized values after a six‑month course of chole‑
calciferol treatment. A Next Generation Sequencing (NGS) 
panel for cystic diseases was performed and detected 
17q12 deletion syndrome. Parents were also tested after‑
ward, but no genetic variant was found. 
As part of the syndrome multidisciplinary assessment, he 
was referred to multiple consults. He was evaluated by a 
Pediatric Endocrinologist at 14‑year‑old and MODY5 dia‑
betes was discarded. 
An echocardiogram was performed to exclude congenital 
heart defects, as well as an electrocardiogram, and both 
were normal.
On the last appointment (15 years‑old), blood pressure and 
glycemia remained normal and transaminase values had 
already normalized. At the moment, he is being treated for 
hypomagnesemia, firstly with 1500 mg of daily oral mag‑
nesium, later doubled to 3000 mg as he maintained hypo‑
magnesemia, reaching a minimum value of 1.3 mg. Renal 
function kept worsening, with a GFR of 71 mL/min/1.73 
m2 (using Schwartz equation)and renal ultrasound showed 
bilateral cysts with 10mm of maximum diameter, hypere‑
chogenicity and loss of corticomedullary differentiation.

DISCUSSION
We determined this to be a sporadic case of renal cystic 
disease based on 17q12 deletion syndrome. 
This syndrome has a multisystemic effect and a variable 
phenotypic presentation, even within members of the 
same family. Predominant features include renal or uri‑
nary tract abnormalities (~85%), metabolic implications 
such as MODY5 and hyperparathyroidism (~50%), as 
well as neurodevelopmental and psychiatric conditions, 
including intellectual disabilities or behavioral disorders 
(~50%) like autism, autism spectrum disorder.6 
Less frequent clinical findings encompass eye abnormal‑
ities (~40%), such as strabismus, horizontal nystagmus, 
congenital heart defects (20%), liver involvement spanning 
from asymptomatic elevation of hepatic transaminase 
enzyme levels to neonatal and adult‑onset cholestasis 
(~35%) and seizures (14%).6

In this case, the clinical presentation included neonatal on‑
set, with a prenatal diagnosis of pyelectasis accompanied 
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by hyperechogenicity noted from the early months of life, 
along with the development of renal cysts and elevated 
liver enzymes. Initially, these findings led to the consid‑
eration of ARPKD. However, the absence of hypertension 
and the insidious evolution of cysts cast doubt on this 
hypothesis. Ultimately, genetic testing yielded negative 
results, confirming the need to explore alternative diag‑
noses. In fact, structural anomalies of the kidneys or uri‑
nary tract may be found prenatally in patients with 17q12 
deletion syndrome. Hence, this genetic condition should 
be considered as a potential hypothesis in patients pre‑
senting with CAKUT along with renal cysts.
Additionally, elevated liver enzymes are a common find‑
ing in 17q12 deletion syndrome, and have been reported 
in 48% of individuals in cohorts ascertained for kidney 
involvement, diabetes mellitus, and uterine malforma‑
tions.4,10 Liver involvement has a wide spectrum, ranging 
from elevation of transaminase levels to the development 
of cirrhosis. Our patient had no other relevant clinical or 
analytical findings: transaminase levels stabilized over 
time and other important hepatic diseases were ruled out 
through biopsy, such as hepatic fibrosis, a condition docu‑
mented in 17q12 syndrome patients.11 

Despite the absence of developmental delay or docu‑
mented cognitive impairment, he began exhibiting learn‑
ing disabilities during elementary school, which were 
attributed to ADHD. 
Remarkably, case reports have documented instances of 
neurodevelopmental manifestations of ADHD in patients 
with 17q12 deletion syndrome, suggesting that this 
feature is part of the syndrome, instead of an unrelated 
condition. Overall, approximately half of individuals with 
the 17q12 deletion exhibit some degree of learning dis‑
ability.12 Additionally, some studies have found a broader 
spectrum of need for special support, ranging from mild 
to moderate delay. Tested IQs have been in the 50‑85 
range, but can vary widely.13 Other neuropsychiatric dis‑
orders, such as autism spectrum disorder, schizophrenia 
or bipolar disorder have also been reported in association 
with the syndrome.
From a metabolic perspective, hyperparathyroidism, 
found in more than half of tested patients in some stud‑
ies, was promptly identified and managed with cholecal‑
ciferol supplementation.14,15 He was also referred to the 
Endocrinology department due to a higher risk of MODY5. 

Although MODY5 typically manifests before the age of 25 
years, cases presenting later in adulthood are not uncom‑
mon. Because of this well‑known risk, annual glycated 
hemoglobin should be performed as part of the regular 
screening of people with a 17q12 deletion, as well as in‑
quiry of symptoms, such as polyuria and polydipsia. While 
our patient displayed no clinical signs of diabetes or ab‑
normal insulin levels, ongoing monitoring is crucial, as the 
prevalence of MODY5 can reach 50% in 17q12 syndrome.7

Regarding other less common abnormalities, cardiac eval‑
uation was also normal.
When it comes to prognosis, our patient currently re‑
mains stable and without medication or directed treat‑
ment, besides magnesium supplementation. However, 
there has been a gradual and slow worsening in his kid‑
ney function. Concerning the eventual impact, while the 
majority of children with this syndrome maintain normal 
kidney function, the wide spectrum of presentation and 
evolution mandates a close follow‑up, as the potential for 
progression to end‑stage renal disease is non‑neglectable.
In recent years, genetic tests have been a helpful tool in 
challenging cases, with no certain diagnosis. It has become 
increasingly prominent in contemporary medical practice 
as a go‑to exam, potentially surpassing clinical criteria in 
diagnostic utility.
With the advent of cost‑effective NGS‑based panels, rapid 
sequencing of a large number of genes is now feasible, 
enabling multiple diagnoses. In the field of renal cystic 
diseases, where genetic etiology predominates and close 
surveillance is imperative for those at risk of poor long
‑term outcomes, integrating genetic testing early in the 
diagnostic process is essential. 
Parents’ screening tests returned negative for this muta‑
tion, making this a de novo case, as the majority reported 
in the literature. Thus, we suggest that a comprehensive 
genetic panel should be considered in all patients pre‑
senting with progressive renal cystic disease. Obtaining a 
definitive and clear diagnosis is of major importance, as 
it allows us to perform less invasive exams, such as renal 
biopsy, and facilitates the identification of potential extra‑
renal manifestations necessitating further evaluation and 
follow‑up. This proactive approach enables the anticipa‑
tion of treatment needs for potential complications, thus 
optimizing patient care and outcomes, not only for the 
patient himself but also for future offspring.

Prizes and Previous Presentations
The authors state that this case report was previously presented at VII Congresso Hispano‑Português de Nefrologia 
Pediátrica XLVI Congreso Espanõl de Nefrologia Pediátrica. 

Ethical Disclosures 
Conflicts of Interest: The authors have no conflicts of interest to declare.
Financing Support: This work has not received any contribution, grant or scholarship.
Confidentiality of Data: The authors declare that they have followed the protocols of their work center on the 
publication of patient data.



185

CASE REPORT Portuguese Kidney Journal • VOL. 38 • Number 3-4 • July/December 2024

Patient Consent: Consent for publication was obtained. 
Provenance and Peer Review: Not commissioned; externally peer‑reviewed.

Contributorship Statement
CLD: Designed and drafted the work, responsible for the acquisition and interpretation of data.
JPR, MM, CC and CG: Substantially contributted to drafting the work and reviewing it.
All authors approved the final version to be published.

REFERENCES
1.	 Kwatra S, Krishnappa V, Mhanna C, Murray T, Novak R, Sethi SK, et 

al. Cystic diseases of childhood: a review. Urology. 2017;110:184‑91. 
doi: 10.1016/j.urology.2017.07.040.

2.	 Ferro F, Vezzali N, Comploj E, Pedron E, Di Serafino M, Esposito F, et 
al. Pediatric cystic diseases of the kidney. J Ultrasound. 2019;22:381
‑93. doi: 10.1007/s40477‑018‑0347‑9.

3.	 De Groof J, Dachy A, Breysem L, Mekahli D. Cystic kidney dis‑
eases in children. Arch Pediatr. 2023;30:240‑6. doi: 10.1016/j.
arcped.2023.02.005.

4.	 Rasmussen M, Vestergaard EM, Graakjaer J, Petkov Y, Bache I, Fager‑
berg C, et al. 17q12 deletion and duplication syndrome in Denmark‑A 
clinical cohort of 38 patients and review of the literature. Am J Med 
Genet A. 2016;170:2934‑42. doi: 10.1002/ajmg.a.37848.

5.	 El‑Khairi R, Vallier L. The role of hepatocyte nuclear factor 1β in dis‑
ease and development. Diabetes Obes Metab. 2016;18 Suppl 1:23
‑32. doi: 10.1111/dom.12715.

6.	 Mitchel MW, Moreno‑De‑Luca D, Myers SM, Levy RV, Turner S, Led‑
better DH, et al. 17q12 Recurrent Deletion Syndrome. In: Adam MP, 
Feldman J, Mirzaa GM, Pagon RA, Wallace SE, Bean LJH, et al, editors. 
GeneReviews(®). Seattle: University of Washington; 1993

7.	 Chen YZ, Gao Q, Zhao XZ, Chen YZ, Bennett CL, Xiong XS, et al. 
Systematic review of TCF2 anomalies in renal cysts and diabetes 
syndrome/maturity onset diabetes of the young type 5. Chin Med 
J. 2010;123:3326‑33.

8.	 Kotalova R, Dusatkova P, Cinek O, Dusatkova L, Dedic T, Seeman T, et 
al. Hepatic phenotypes of HNF1B gene mutations: a case of neonatal 
cholestasis requiring portoenterostomy and literature review. World 
J Gastroenterol. 2015;21:2550‑7. doi: 10.3748/wjg.v21.i8.2550.

9.	 Nakamura M, Kanda S, Kajiho Y, Morisada N, Iijima K, Harita Y. A case 
of 17q12 deletion syndrome that presented antenatally with mark‑
edly enlarged kidneys and clinically mimicked autosomal recessive 
polycystic kidney disease. CEN Case Rep. 2021;10:543‑8.

10.	 Dubois‑Laforgue D, Cornu E, Saint‑Martin C, Coste J, Bellanné
‑Chantelot C, Timsit J. Diabetes, associated clinical spectrum, long
‑term prognosis, and genotype/phenotype correlations in 201 adult 
patients with hepatocyte nuclear factor 1B (HNF1B) molecular 
defects. Diabetes Care. 2017;40:1436‑43. doi: 10.2337/dc16‑2462.

11.	 Pinon M, Carboni M, Colavito D, Cisarò F, Peruzzi L, Pizzol A, et al. Not 
only Alagille syndrome. Syndromic paucity of interlobular bile ducts 
secondary to HNF1β deficiency: a case report and literature review. 
Ital J Pediatr. 2019;45:27. doi: 10.1186/s13052‑019‑0617‑y.

12.	 Moreno‑De‑Luca D, Mulle JG, Kaminsky EB, Sanders SJ, Myers SM, 
Adam MP, et al. Deletion 17q12 is a recurrent copy number variant 
that confers high risk of autism and schizophrenia. Am J Hum Genet. 
2010;87:618‑30. doi: 10.1016/j.ajhg.2010.10.004.

13.	 Mefford HC, Clauin S, Sharp AJ, Moller RS, Ullmann R, Kapur R, et al. 
Recurrent reciprocal genomic rearrangements of 17q12 are associ‑
ated with renal disease, diabetes, and epilepsy. Am J Hum Genet. 
2007;81:1057‑69. doi: 10.1086/522591. 

14.	 Ferrè S, Bongers EM, Sonneveld R, Cornelissen EA, van der Vlag J, 
van Boekel GA, et al. Early development of hyperparathyroidism 
due to loss of PTH transcriptional repression in patients with HNF1β 
mutations? J Clin Endocrinol Metab. 2013;98:4089‑96. doi: 10.1210/
jc.2012‑3453.

15.	 Kołbuc M, Leßmeier L, Salamon‑Słowińska D, Małecka I, Pawlaczyk K, 
Walkowiak J, et al. Hypomagnesemia is underestimated in children 
with HNF1B mutations. Pediatr Nephrol. 2020;35:1877‑86. doi: 
10.1007/s00467‑020‑04576‑6. 


	Home Hemodialysis: Unraveling Truths and Myths
	Cláudia Costa ￼1, Marta Neves1,2 

	Effective Communication: A Foundation in Chronic Kidney Disease (CKD) Care
	Filipa Trigo￼1, Cátia Figueiredo￼1, Paulo Santos￼1

	Characteristics and Mortality of Incident Haemodialysis Patients: Analysis of a Portuguese Cohort
	Carolina Branco ￼1#, Joana Gameiro ￼1#, Cláudia Costa ￼1, Bernardo Silva ￼1, Nadiesda Peres ￼1, Mariana Sant’Ana2
	José Agapito Fonseca ￼1, Cristina Outerelo1, Cristina Resina1, 
	José António Lopes ￼1

	NAU ­‑ New Areas of Unifying Interest for CKD: A Multidisciplinary Expert Opinion Using the Jandhyala Method
	Jorge Malheiro￼1,2, Francisco Araújo￼3, Andreia Nunes￼4, Clara Almeida5, Inês Aires￼6, João Pedro Nobre￼8, João Sérgio Neves￼9, Jordana Dias12, Miguel Bigotte Vieira￼6,7, Miguel Melo￼13,14, Nuno Capela￼15, Susana Heitor￼16, João Couceiro￼17, Hugo Martinho

	Drug­‑Associated Nephrotic Syndrome:              A Global Pharmacovigilance Perspective
	Alexandre Baptista￼1,2, Ana M. Macedo1,2, Ana Marreiros￼1,2, André Coelho￼3

	Eight Years Later: The Evolution and Impact of Patient­‑Focused Multidisciplinary Clarification
	Ana Rita Ramos￼1, Filipa Trigo￼1, Rita Valério Alves￼1, Rachele Escoli￼1, Patrícia Barreto￼1, Paulo Santos￼1, 

	Frequency of Th1 and Th17 Cells and IL­‑17A Levels in Peripheral Blood and Peritoneal Effluent in a Cohort of Patients Undergoing Peritoneal Dialysis: A Cross­‑Sectional Study
	João Grilo￼1, Catarina Reis Santos￼1, Joana Coutinho￼1, Inês Barreto￼2, Raquel Chorão￼1, Rui Alves Filipe￼1, Andreia Monteiro￼3, Mafalda Fonseca￼2, Ernesto Rocha￼1

	Multicystic Dysplastic Kidney: What Changed in Three Decades?
	Diana Raquel Mota Almeida Magalhães￼1, Marta Machado￼2, Catarina Neves￼2, Carolina Cordinhã￼2, Carmen Carmo￼2, Clara Gomes￼2

	Clinical Outcomes in Very Elderly Patients According to Vascular Access at Hemodialysis Start
	Maria Carolina Silva1, José Agapito Fonseca￼1,2, Bernardo Marques da Silva1,2, Claudia Costa1,2, Carolina Branco1,2, Cristina Outerelo1,2, Cristina Resina1,2, José António Lopes1,2, Joana Gameiro1,2

	Optimizing the Use of Renin­‑Angiotensin System Inhibition in Advanced Chronic Kidney Disease
	Ana Carina Ferreira￼1,2

	Cystic Kidney Disease: An Early Manifestation of a Rare Syndrome
	Catarina Leuzinger­‑Dias￼1, Joana P. Ramos￼1,2, Marta Machado1, Carolina Cordinhã1, Carmen do Carmo1, Clara Gomes1 

	Relapsing Nephrotic Syndrome Case: A Two­‑Sided Pathway
	Juliana Damas￼1, Sara Cardoso Fernandes1, Rui Barata1, Mário Góis1, Helena Sousa1, Nuno Moreira Fonseca1, Tiago Assis Pereira1, João Sousa1, Cristina Jorge1 

	Thank You to the PKJ Portuguese Kidney Journal  Authors, Reviewers, and Readers

