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Abstract
Transition into adulthood is a common issue in many disciplines. However, urology faces additional difficulties 
due to different models of care and training as well as a wide diversity of pathologies. The goal of this paper 
is to discuss various aspects of the transition of urological care.

This review provides some examples of pathologies that might require special attention of specialists. Most 
patients with rare diseases must be closely followed up in the long term. However, high-volume conditions 
may also have a huge impact on the well-being and quality of life in adulthood. Children who are cured due 
to oncological conditions will probably need additional attention in adulthood. The urological care during 
childhood is provided by a pediatric urologist, a pediatric surgeon or a urologist, depending on the lo-
cal regulations and the organization of care. All patients are subsequently referred to a general urologist. 
Nowadays, a multidisciplinary approach is recommended in many cases, with a pediatric urologist as one 
of the team members.

The patient, caregivers and healthcare professionals must be fully involved and focused on close cooperation 
to make the transition process smooth and successful.
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Introduction

Transition into adulthood is a common issue in many 
disciplines. Urology may face additional difficulties due 
to possessing different models of care and professional 
training as well as to a wide diversity of pathologies.

More and more children with severe congenital and 
acquired diseases of the urogenital system enter adult-
hood as medicine is developing. Congenital anomalies 
of the kidney and urinary tract (CAKUT) are the com-
mon cause of end-stage renal disease (ESRD) in the pe-
diatric population. Maintaining good renal function 
is the main goal in patients with CAKUT. Proper care 
from the neonatal period has a huge impact on the sur-
vival rate and the quality of life in patients with serious 
congenital anomalies.1,2 For the most severe cases, delaying 
the necessity of renal replacement therapy (RRT) is also 
of great importance. Nowadays, kidney transplantation 
can be applied in children who have had major urological 
interventions, and the survival rate at 10 years is similar 
as in the case of kidney transplantation performed at pres-
ence of the native and healthy bladder.3 There is also no 
significant difference in mortality after transplantation 
in patients with spina bifida.4 However, many patients 
with stable chronic kidney disease (CKD) during child-
hood progress to ESRD requiring RRT during adulthood. 
The median age at the start of RRT is significantly lower 
in the CAKUT cohort (31 years) than in the non-CAKUT 
cohort (61 years).5

Due to  well-organized care, newborns can survive 
the most critical period and proper management can be 
provided through childhood. Puberty is a critical mo-
ment for the adolescents who need a long-term follow-up, 
as some are less cooperative. During this period of life, 
these adolescents should also be trained on how to take 
care of themselves to make the transition into adulthood 
as smooth as possible, minimizing the risk of failure, and 
to ensure a good quality of life. Therefore, improving man-
agement during transition to postpone the need for RRT 
should be the goal of the healthcare providers in the future.

Objectives

The aim of this paper was to discuss various aspects 
of the transition of urological care as well as provide ex-
amples of pathologies that might require special attention 
of healthcare professionals.

Methodology

A PubMed search was performed in October 2020. Ar-
ticles published in English between 2000 and 2020, and 
related to the transition of patients with selected urological 
conditions (key words: ‘neuropathic bladder’; ‘posterior 

urethral valve’; ‘exstrophy-epispadias complex’; ‘disor-
ders of sexual development’; ‘anorectal malformations’; 
‘hypospadias’; ‘urinary incontinence’; and ‘pediatric on-
cology’) were selected. Most of the articles were reviews 
and expert opinions. The authors assessed the content 
of  the  abstracts, and then the  articles were subjected 
to further evaluation. Finally, 43 articles were approved 
by all authors to discuss the epidemiology, clinical course, 
prognostic factors, and long-term follow-up of the selected 
conditions. There are hardly any original studies focus-
ing on this topic, which obviously might have influenced 
the selection process.

Transition into adulthood

Long-term follow-up: By whom?

Pediatric urology is a subspecialty of both urology and 
pediatric surgery, depending on  the  local regulations. 
This may impact the transition of care. Professionals with 
a pediatric surgical background are familiar with a wide 
range of different congenital anomalies involving other 
organs/systems, such as anorectal malformations (ARMs). 
Those with urology as a background are better prepared 
to deal with the common problems in adulthood, such 
as tumors. Szymanski et al. stated that urologists could 
provide the best care for patients who require a long-term 
follow-up.6 According to Hsieh et al., the knowledge of con-
genital genitourinary conditions (CGCs) among general 
urologists is limited and they need additional training.7  
There is no literature on this topic referring to pediatric 
surgeons who deal with CGCs. They are, however, mostly 
involved in the transition of patients with congenital dis-
eases of the gastrointestinal tract (e.g., Hirschsprung dis-
ease, ARMs).8

There is a recent tendency for the centralization of care 
in order to improve its quality. High-volume centers are 
thought to be the best solution to achieve good outcomes 
with acceptable complication rates. At  the  same time, 
proper medical training for healthcare professionals must 
be maintained. In some countries, children with rare uro-
logical diseases (e.g., exstrophy-epispadias complex (EEC), 
disorders of sexual development (DSD), tumors) are treated 
only in a limited number of dedicated units. An important 
implication of this model is a limited exposure of the train-
ees to the whole spectrum of pediatric urological cases out-
side those centers. The centralization of cases in one place 
means less experience in other locations. In terms of tran-
sition of care, this can have an adverse effect on a proper 
follow-up, as only few professionals can acquire adequate 
knowledge in this field.

Many patients with rare anomalies require a multidisci-
plinary approach during childhood. Depending on the con-
dition, a pediatric urologist is part of the team, together 
with an endocrinologist, a nephrologist, a neurosurgeon, 
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a pediatrician, and a psychologist. Before entering adult-
hood, a clear summary of the medical history must be 
provided to the patient. Nevertheless, the question arises 
as to who should follow up the adult patient 20 years af-
ter feminizing surgery – a gynecologist or a urologist? 
Is a multidisciplinary approach required, and if so, who 
should be in charge – an endocrinologist or a gynecologist? 
What if the patient is not fully prepared mentally to take 
care of themselves?

Long-term follow-up: For whom?

There is no doubt that some individuals with congenital 
anomalies or acquired conditions will need a long-term 
follow-up. These individuals may present with rare and 
common diseases. Some may be at risk of impairment dur-
ing their lifetime, but for some, the clinical course is not 
really known. Taking all the above into consideration, sev-
eral different groups of patients can be defined.

Low-volume and rare anomalies  
with long-term consequences

Neuropathic bladder
Neurogenic lower urinary tract dysfunction (NLUTD) 

in patients with spinal dysraphism is the most frequently 
described model of transition in pediatric urology. Spina 
bifida is a common neurologic abnormality, with worldwide 
incidence estimated at 0.3–4.5 per 1000 births. The main 
goal of the urological management is to protect the upper 
urinary tract (UUT) and maintain good renal function 
by means of a proper control of the bladder function. An-
other important factor for obtaining optimal quality of life 
is the independence with respect to the bladder and bowel 
management and sexuality.9 Some problems that urologists 
will have to tackle in an adult patient with NLUTD are 
the consequences of surgical interventions in childhood, 
such as bladder augmentation or urinary diversion. Due 
to the underlying pathology, other problems are common 
– urinary tract infections (UTIs), urinary incontinence 
(UI), urinary stone disease, and sexual and reproductive is-
sues. These patients might also suffer from the side effects 
of the chronic use of medicines (e.g., antimuscarinics); 
however, the literature on this issue is scarce.10 A regular 
control allows the identification of risk factors before ir-
reversible changes in the lower urinary tract (LUT) and 
UUT occur. As Averbeck and Madersbacher recommend,11 
the European Association of Urology (EAU) Guidelines 
on Neuro-Urology should be followed in patients with con-
genital NLUTD (Table 1).12 The adult patient may need help 
from other specialists, such as a gynecologist, a neurosur-
geon, an orthopedist, a gastroenterologist, a psychologist, 
a physical therapist, or a urotherapist. The interdisciplin-
ary collaboration is necessary not only on the medical but 
also on social level to enable the patient a full participation 
in social life.7,13

Posterior urethral valve
Posterior urethral valve (PUV) is  the most common 

congenital obstructive uropathy that can lead to ESRD. 
The  incidence of  PUV ranges from 1:5000 to  1:8000 
births. The severe consequences of the outlet obstruc-
tion with regard to  the  developing bladder include 
poor compliance, detrusor overactivity and reduced 
functional volume. Renal hypo/dysplasia can already 
be diagnosed in utero. However, an accurate progno-
sis regarding the postnatal bladder and kidney function 
based on the findings from the prenatal screening is not 
possible.14 To avoid or postpone renal impairment, all 
boys require a close follow-up. While PUV can be suc-
cessfully managed in children, there are no guidelines 
on how to follow up adult patients. Holmdahl and Sil-
lén stated that 32% of adult men aged 31–44, treated 
for PUV in childhood, were uremic, 21% had moderate 
renal failure and 47% had not been checked since adoles-
cence; there were also signs of bladder dysfunction in 40% 
of patients.15 That is why the kidney and bladder func-
tion follow-up must be an essential part of the transition. 
However, an  interdisciplinary supervision of the adult 
“valve” patient is usually not necessary. Nevertheless, 
regular checks for serum creatinine, blood pressure 
and the bladder function will help to avoid irreversible 
changes. If needed, a nephrologist should be involved 
in the long term.

Exstrophy-epispadias complex
Exstrophy-epispadias complex is a spectrum of geni-

tourinary malformations, ranging from mild epispadias, 
throughout the classical bladder exstrophy, to the ex-
strophy of the cloaca. The overall incidence of the EEC 
spectrum can be estimated at 1 in 10,000 births, with 
higher occurrence in males as compared to  females.16 
Urinary continence and the voiding pattern are mostly 
evaluated as the end point of the treatment of bladder 
exstrophy. Woodhouse at el. showed that continence can 
be achieved in up to 80% of children in highly specialized 
centers, but only 40% of adults are dry.17 Furthermore, 
about 84% of children are able to void, but this func-
tion is lost with time in 70% of patients.17 These are not 
the only reasons why the EEC patients need attention 
in adulthood. Those who had surgical bladder augmenta-
tion are at risk of metabolic disorders, urolithiasis and 

Table 1. Recommendations for the follow-up, according to the European 
Association of Urology (EAU) Guidelines on Neuro-Urology 201612

Recommendations

Evaluation of the upper urinary tract at regular intervals  
in high-risk patients.

Physical examination and urine laboratory tests every year  
in high-risk patients.

Any significant clinical changes should initiate specialized investigation.

Urodynamic investigation as a baseline diagnostic intervention  
in high-risk patients at regular intervals.
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malignancies. The sexual function and fertility are ad-
ditional issues in adults to be dealt with by urologists 
and gynecologists. Little is  known about the  sexual 
dysfunctions in these populations.18 In females, fertility 
is usually maintained (delivery should be by cesarean 
section), but only 50% of male patients are able to become 
a father.19 Due to the anatomical abnormalities of the pel-
vic ring, the EEC patients may also require the ortho-
pedic care. Patients with the cloacal exstrophy should 
be treated as NLUTD patients in terms of the bladder 
management, and they may also need help because of fe-
cal incontinence.13 Due to the urinary diversion, onco-
logical surveillance is necessary. During the follow-up, 
the probability of developing a malignant tumor after 
augmentation cystoplasty is  in the range of 0–5.5%.20 
Neoplasia at the anastomosis of the ureters and the colon 
occurs in about 24% of patients at 20 years of follow-up.21

Disorders of sexual development
Patients with DSD are another group requiring a mul-

tidisciplinary approach, in many cases starting at birth. 
Pediatric and adult urologists should provide lifelong, 
continuous care for the DSD patient in the aspects of re-
construction, sexual function, fertility, and possible lower 
urinary tract dysfunction (LUTD). In adulthood, female 
patients are usually supervised by a gynecologist. The gy-
necological care should cover the newly diagnosed patients 
(phenotypically female), those who did not undergo recon-
struction in childhood and may have complications after 
feminizing genitoplasty, as well as those who are potentially 
fertile (limited to congenital adrenal hyperplasia patients).22 
Some DSD patients are at risk of developing gonadal tu-
mors, but the absolute risk of malignancy is unknown.23 
The cooperation of an endocrinologist, a urologist and a gy-
necologist is crucial in terms of treatment optimization. 
The psychosexual outcome is important, because the pa-
tient’s well-being in the long term could be one of the factors 
determining the decisions regarding indications and timing 
for the surgical treatment.24 Urologists and gynecologists 
are predisposed to offer help and therapy in this area.

Anorectal malformations
Anorectal malformations include a  wide spectrum 

of diseases that affect the anus, the rectum and the uro-
genital system, i.a., CAKUT. The incidence of ARMs is ap-
prox. 1 per 5000 live births. One of the major problems 
experienced by these patients is fecal incontinence, which 
requires a follow-up and functional training. This issue 
should be covered by the surgical team. In some cases, 
urethral stricture may occur as a  result of  fistula clo-
sure. Furthermore, a number of these patients are at risk 
of NLUTD. The reason for this is not really known, but 
these patients require lifelong urological and nephrological 
supervision. Female patients need gynecological support 
due to additional abnormalities of the genital tract and 
possible trouble during pregnancy. For many reasons, they 

also require concern and help from a psychologist as well 
as psychosexual assistance.25,26

High-volume anomalies with a possible risk for 
the urogenital tract

Hypospadias
Hypospadias is one of the most common congenital geni-

tourinary conditions (CGCs), affecting 1 per 250 males 
at birth. This disorder comprises a heterogeneous group 
of patients. In approx. 70% of them, the urethral meatus 
is located distally and the defect is not severe, but there 
are also proximal, more complex cases. The most common 
urinary complications in patients who have undergone 
hypospadias repair include meatal stenosis, fistula, ure-
thral stenosis, ventral curvature, UTIs, or lichen sclerosis; 
these complications may occur many years after the ini-
tial surgery. A portion of these patients will present with 
lower urinary tract symptoms (LUTS), but some might 
be asymptomatic for a long time.27,28 The patient requires 
physical examination and uroflowmetry with postvoid re-
sidual measurements. After proximal hypospadias repair, 
each patient should be examined after puberty, and again 
as a sexually active man. Unfortunately, there are no stan-
dardized questionnaires for the evaluation of the psycho-
sexual function after hypospadias repair for adult patients 
with a mild hypospadias correction. 27

High-volume conditions affecting the quality of life

Urinary incontinence
Urinary incontinence is one of the most bothersome 

signs of LUTD.29 Approximately 5–10% of schoolchildren 
suffer from UI, and a low percentage of them do not out-
grow it. The majority of patients can be cured by means 
of standard urotherapy, and the bowel management is of-
ten needed as well. Some patients require specific urother-
apy (physical therapy, neuromodulation) and pharmaco-
therapy. Effective therapy depends on a good cooperation 
between a urotherapist and a urologist.30,31 Although con-
troversial, an endoscopic intervention is needed in some 
boys to eliminate intravesical obstruction. The long-term 
consequences of the invasive treatment are not known, 
and these patients might be at risk of urethral stenosis and 
require a proper follow-up.32 There is a lack of literature 
on UI in adolescents and on the transition of these pa-
tients. Von Gontard et al. hold the view that incontinence 
in adolescents is a neglected research topic, and that an or-
ganized transition process is recommended to improve 
care in this respect.33

Oncology

Adult tumors in children
Renal cell carcinoma (RCC), MiT family translocation 

renal cell carcinoma (tRCC)34 and urothelial bladder 
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cancer35 are extremely rare in the pediatric population. 
There is hardly any literature on how to follow up those 
patients in  childhood. Usually, the  recommendations 
from the adult group are used, but the clinical course 
of those diseases in prepubertal children and adolescents 
can differ significantly from that observed in the adult 
population.

Typical pediatric tumors
In recent decades, there has been an increase in the over-

all survival rate for childhood malignancies. Two out 
of 3 childhood cancer survivors develop at  least 1 late-
onset therapy-related complication; in 25% of these pa-
tients, the complication is severe or even life-threatening.36 
Based on the Children’s Oncology Group guidelines, Bhatia 
et al. recommended a “shared-care model” that involves 
both a primary care provider and an oncologist to facilitate 
the best long-term follow-up.37 The coordinating physician 
should select the type and the frequency of visits in coop-
eration with the oncologist, along with psychological sup-
port. Urological tumors may require additional urological 
and nephrological control (Table 2).37

Oncofertility
Oncofertility is  a  field regarding the  reproductive 

future of  cancer survivors. The  American Society 
of  Clinical Oncology (ASCO) first published guide-
lines on the preservation of  fertility for children and 
adolescents, and recommended semen cryopreservation 
for post-pubertal boys before the initiation of therapy. 
The cryopreservation of the testicular tissue from pre-
pubertal patients and hormonal suppression to  pre-
serve the gonadal tissue are still under investigation.38 
Closely cooperating units responsible for particular 
stages of the process must be created in order to follow 
the recommendations for the newly diagnosed cancer 
in a male child or adolescent.

Limitations

The main limitation of the present review is a small num-
ber of original and prospective studies related to the topic. 
Most of the included articles are reviews and expert opin-
ions. Transition into adulthood is becoming an important 
part of pediatric specialties, which arises from the need 
to take care of patients whose prolonged life expectancy 
is a consequence of  the development of medicine. For 
the time being, there are hardly any objective data on this 
subject in the literature.

Furthermore, only a few urological conditions have been 
discussed in the review for obvious reasons. Nevertheless, 
patients with other abnormalities, e.g., undescended testis, 
primary megaureters and urinary stone disease, might also 
need a long-term follow-up.

Vesicoureteral ref lux (VUR) is  a  perfect example 
of an urological problem with a wide spectrum of therapeu-
tic options, from active surveillance, through continuous 
antibiotic prophylaxis (CAP) and endoscopic procedures, 
to the most invasive one – ureteral reimplantation. Tak-
ing into account the risk factors, the management of VUR 
should be individualized. Nevertheless, the diagnosis and 
treatment of VUR are the source of a never-ending de-
bate among pediatric urologists and nephrologists, with 
the goal remaining the same, i.e., the prevention of febrile 
UTIs, and thus scarring of the kidneys.39,40 Although this 
condition can have severe consequences in the long term, 
there are no publications on the transition process for 
those patients.41

Conclusions

Children with chronic diseases require a long-term fol-
low-up. Transition of care into adulthood is a challenging is-
sue in all disciplines. The patient, caregivers and healthcare 
professionals must be all involved in this process. The pit-
falls regarding urogenital conditions in terms of transition 
are as follows:

– there is a wide spectrum of congenital as well as ac-
quired pathologies;

– children are treated in different locations (pediatric 
urology units, pediatric surgery units, urology units) and 
all adult patients are referred to urology departments;

–  there are different policies/protocols, especially 
in the case of rare diseases;

– there is a limited number of common teaching activi-
ties for pediatric and adult specialists.

Perspectives

The knowledge of transition or rather adolescent medi-
cine should be an additional competence. Recently, it has 
been gaining more attention, as there is an urgent need 
to take care of patients who enter adulthood having been 

Table 2. Potential late effects of selected therapeutic interventions for 
childhood cancer by organ/system37

Organ system Potential late effects

Renal

glomerular toxicity
tubular dysfunction
renal insufficiency

hypertension

Bladder

hemorrhagic cystitis
bladder fibrosis

dysfunctional voiding
neurogenic bladder
bladder malignancy

Sexual/reproductive
(males)

hemorrhagic cystitis
bladder fibrosis

dysfunctional voiding
neurogenic bladder
bladder malignancy
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cured from severe diseases. A significant improvement 
of the healthcare may increase the length and quality of life 
of such patients. Even in the best-organized centers, a proper 
transition is successful for only 40% of patients.42 Transition 
carries many pitfalls, as mentioned above. Special attention 
should be paid to cooperation and efficient coordination 
between healthcare professionals. Multidisciplinary meet-
ings and congresses are needed, but also evaluation and 
feedback from patients are necessary. In a multidisciplinary 
approach, medical, social and environmental aspects are 
taken into consideration. Following the World Health Orga-
nization’s International Classification of Function, Disabil-
ity and Health (ICF) model, high-quality care encompasses 
not only health-related outcomes, but also activities, social 
participation and environmental factors to address an indi-
vidual’s need to fully function in the society.43

Adequate theoretical and practical training of adult urol-
ogists interested in taking care of patients with “pediatric” 
genitourinary conditions must be ensured. The pediatric 
urologist, in turn, should compile the patient’s medical 
history recapitulation, including in detail all surgical pro-
cedures, ongoing health problems, suggestions on the nec-
essary specialist visits, and diagnostic tests. It must be 
noted that a transition requires a careful approach during 
a challenging moment of a human life – puberty. All par-
ties must be fully involved to make the whole process 
smooth and successful.

ORCID iDs
Barbara Dobrowolska-Glazar  https://orcid.org/0000-0002-0192-9263
Rafał Chrzan  https://orcid.org/0000-0001-8620-1898
Maciej Bagłaj  https://orcid.org/0000-0002-6291-1577

References
1.	 Wang Y, Hu J, Druschel CM, Kirby RS. Twenty-five-year survival of chil-

dren with birth defects in New York state: A population-based study. 
Birth Defects Res Part A Clin Mol Teratol. 2011;91(12):995–1003. doi:10. 
1002/bdra.22858

2.	 Glinianaia SV, Morris JK, Best KE, et al. Long-term survival of children 
born with congenital anomalies: A systematic review and meta-anal-
ysis of population-based studies. PLoS Med. 2020;17(9):e1003356. 
doi:10.1371/journal.pmed.1003356

3.	 Marchal S, Kalfa N, Iborra F, et al. Long-term outcome of renal trans-
plantation in patients with congenital lower urinary tract malfor-
mations: A multicenter study. Transplantation. 2020;104(1):165–171. 
doi:10.1097/TP.0000000000002746

4.	 Ouyang L, Bolen J, Valdez R, Joseph D, Baum MA, Thibadeau J. Char-
acteristics and survival of patients with end stage renal disease and 
spina bifida in the United States renal data system. J Urol. 2015;193(2): 
558–564. doi:10.1016/j.juro.2014.08.092

5.	 Wühl E, van Stralen KJ, Verrina E, et al. Timing and outcome of renal 
replacement therapy in patients with congenital malformations of 
the kidney and urinary tract. Clin J Am Soc Nephrol. 2013;8(1):67–74. 
doi:10.2215/CJN.03310412

6.	 Szymanski KM, Misseri R, Whittam B, Large T, Cain MP. Current opinions 
regarding care of the mature pediatric urology patient. J Pediatr Urol.  
2015;11(5):251.e1–251.e4. doi:10.1016/j.jpurol.2015.05.020

7.	 Hsieh MH, Wood HM, Dicianno BE, et al. Research needs for effec-
tive transition in lifelong care of congenital genitourinary condi-
tions: A workshop sponsored by the National Institute of Diabetes 
and Digestive and Kidney Diseases. Urology. 2017;103:261–271. doi:10. 
1016/j.urology.2016.12.052

8.	 Durkin ET, Zurakowski D, Rangel SJ, Lillehei CW, Fishman LN. Passing 
the baton: The pediatric surgical perspective on transition. J Pediatr Surg.  
2015;50(7):1196–1200. doi:10.1016/j.jpedsurg.2014.10.050

9.	 de Jong TPVM, Chrzan R, Klijn AJ, Dik P. Treatment of the neuro-
genic bladder in spina bifida. Pediatr Nephrol. 2008;23(6):889–896. 
doi:10.1007/s00467-008-0780-7

10.	 Veenboer PW, Huisman J, Chrzan RJ, et al. Behavioral effects of 
long-term antimuscarinic use in patients with spinal dysraphism: 
A case control study. J Urol. 2013;190(6):2228–2232. doi:10.1016/j.
juro.2013.06.036

11.	 Averbeck MA, Madersbacher H. Follow-up of the neuro-urological 
patient: A systematic review. BJU Int. 2015;115(Suppl 6):39–46. doi:10. 
1111/bju.13084

12.	 Groen J, Pannek J, Castro Diaz D, et al. Summary of European Associ-
ation of Urology (EAU) Guidelines on Neuro-Urology. Eur Urol. 2016; 
69(2):324–333. doi:10.1016/j.eururo.2015.07.071

13.	 Peycelon M, Misseri R. The basics of transition in congenital lifelong 
urology. World J Urol. 2021;39(4):993–1001. doi:10.1007/s00345-020-
03116-z

14.	 Buffin-Meyer B, Klein J, van der Zanden LFM, et al. The ANTENA-
TAL multicentre study to predict postnatal renal outcome in fetuses 
with posterior urethral valves: Objectives and design. Clin Kidney J. 
2020;13(3):371–379. doi:10.1093/ckj/sfz107

15.	 Holmdahl G, Sillén U. Boys with posterior urethral valves: Outcome 
concerning renal function, bladder function and paternity at ages 
31 to 44 years. J Urol. 2005;174(3):1031–1034. doi:10.1097/01.ju.000017 
0233.87210.4f

16.	 Ebert AK, Reutter H, Ludwig M, Rösch WH. The exstrophy-epispadias 
complex. Orphanet J Rare Dis. 2009;4:23. doi:10.1186/1750-1172-4-23

17.	 Woodhouse CRJ, North AC, Gearhart JP. Standing the test of time: 
Long-term outcome of reconstruction of the exstrophy bladder. 
World J Urol. 2006;24(3):244–249. doi:10.1007/s00345-006-0053-7

18.	 Trofimenko V, Brant WO. Fertility and sexual dysfunction issues in 
adults with genitourinary congenital anomalies. Curr Opin Urol. 2016; 
26(4):357–362. doi:10.1097/MOU.0000000000000295

19.	 Woodhouse CR. Prospects for fertility in patients born with genito-
urinary anomalies. J Urol. 2001;165(6 Pt 2):2354–2360. doi:10.1097/ 
00005392-200106001-00034

20.	 Biardeau X, Chartier-Kastler E, Rouprêt M, Phé V. Risk of malignancy after 
augmentation cystoplasty: A systematic review. Neurourol Urodyn.  
2016;35(6):675–682. doi:10.1002/nau.22775

21.	 Woodhouse C. Guidelines for monitoring of patients with uretero-
sigmoidostomy. Gut. 2002;51(Suppl 5):v15–v16. doi:10.1136/gut.51.
suppl_5.v15

22.	 Amies Oelschlager AM, Muscarella M, Gomez-Lobo V. Transition to 
adult care in persons with disorders of sexual development: The role 
of gynecologist. Obstet Gynecol. 2015;126(4):845–849. doi:10.1097/
AOG.0000000000001034

23.	 Deans R, Creighton SM, Liao LM, Conway GS. Timing of gonadecto-
my in adult women with complete androgen insensitivity syndrome 
(CAIS): Patient preferences and clinical evidence. Clin Endocrinol (Oxf). 
2012;76(6):894–898. doi:10.1111/j.1365-2265.2012.04330.x

24.	 Dobrowolska-Glazar B, Honkisz I, Sulislawski J, Tyrawa K, Wolnicki M, 
Chrzan R. Sexual function and health status in adult patients with con-
genital adrenal hyperplasia. J Pediatr Urol. 2020;16(4):464.e1–464.e6.  
doi:10.1016/j.jpurol.2020.05.162

25.	 Cairo SB, Gasior A, Rollins MD, Rothstein DH; Delivery of Surgical Care 
Committee of the American Academy of Pediatrics Section on Sur-
gery. Challenges in transition of care for patients with anorectal mal-
formations: A systematic review and recommendations for com-
prehensive care. Dis Colon Rectum. 2018;61(3):390–399. doi:10.1097/
DCR.0000000000001033

26.	 Giuliani S, Grano C, Aminoff D, et al. Transition of care in patients 
with anorectal malformations: Consensus by the ARM-net consor-
tium. J Pediatr Surg. 2017;52(11):1866–1872. doi:10.1016/j.jpedsurg. 
2017.06.008

27.	 van der Horst HJR, de Wall LL. Hypospadias, all there is to know.  
Eur J Pediatr. 2017;176(4):435–441. doi:10.1007/s00431-017-2864-5

28.	 Rynja SP, de Kort LMO, de Jong TPVM. Urinary, sexual, and cosmet-
ic results after puberty in hypospadias repair: Current results and 
trends. Curr Opin Urol. 2012;22(6):453–456. doi:10.1097/MOU.0b013 
e328357bc9e



Adv Clin Exp Med. 2022;31(2):157–163 163

29.	 Buckley BS, Sanders CD, Spineli L, Deng Q, Kwong JS. Conservative 
interventions for treating functional daytime urinary incontinence 
in children. Cochrane Database Syst Rev. 2019;9(9):CD012367. doi:10. 
1002/14651858.CD012367.pub2

30.	 Dobrowolska-Glazar BA, Groen LA, Nieuwhof-Leppink AJ, Klijn AJ, 
de Jong TPVM, Chrzan R. Open and laparoscopic colposuspension 
in girls with refractory urinary incontinence. Front Pediatr. 2017;5:284. 
doi:10.3389/fped.2017.00284

31.	 Nevéus T, Sillén U. Lower urinary tract function in childhood: Normal 
development and common functional disturbances. Acta Physiol (Oxf).  
2013;207(1):85–92. doi:10.1111/apha.12015

32.	 de Jong TPVM, Kuijper CF, Chrzan R, Dik P, Klijn AJ, Vijverberg MA. 
Efficacy and safety of urethral de-obstruction in boys with over-
active bladder complaints. J Pediatr Urol. 2013;9(6 Pt B):1072–1076. 
doi:10.1016/j.jpurol.2013.03.011

33.	 von Gontard A, Cardozo L, Rantell A, Djurhuus JC. Adolescents with 
nocturnal enuresis and daytime urinary incontinence: How can 
pediatric and adult care be improved – ICI-RS 2015? Neurourol Urodyn.  
2017;36(4):843–849. doi:10.1002/nau.22997

34.	 Craig KM, Poppas DP, Akhavan A. Pediatric renal cell carcinoma. Curr 
Opin Urol. 2019;29(5):500–504. doi:10.1097/MOU.0000000000000656

35.	 Kral M, Michalek J, Skarda J, et al. High-grade urothelial bladder can-
cer in children: A case report and critical analysis of the literature. 
Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2016;160(4): 
578–582. doi:10.5507/bp.2016.045

36.	 Oeffinger KC, Mertens AC, Sklar CA, et al. Chronic health conditions 
in adult survivors of childhood cancer. N Engl J Med. 2006;355(15): 
1572–1582. doi:10.1056/NEJMsa060185

37.	 Bhatia S, Casillas J, Hudson MM, Landier W; American Academy of 
Pediatrics Section on Hematology/Oncology Children’s Oncology 
Group. Long-term follow-up care for pediatric cancer survivors.  
Pediatrics. 2009;123(3):906–915. doi:10.1542/peds.2008-3688

38.	 Loren AW, Mangu PB, Beck LN, et al. Fertility preservation for patients 
with cancer: American Society of Clinical Oncology clinical practice 
guideline update. J Clin Oncol. 2013;31(19):2500–2510. doi:10.1200/
JCO.2013.49.2678

39.	 Tekgül S, Riedmiller H, Hoebeke P, et al. EAU guidelines on vesico-
ureteral reflux in children. Eur Urol. 2012;62(3):534–542. doi:10.1016/j.
eururo.2012.05.059

40.	 Hajiyev P, Burgu B. Contemporary management of vesicoureteral 
reflux. Eur Urol Focus. 2017;3(2–3):181–188. doi:10.1016/j.euf.2017.08.012

41.	 Garin EH. Primary vesicoureteral reflux: What have we learnt from 
the recently published randomized, controlled trials? Pediatr Nephrol. 
2019;34(9):1513–1519. doi:10.1007/S00467-018-4045-9

42.	 Szymanski KM, Cain MP, Hardacker TJ, Misseri R. How successful is 
the transition to adult urology care in spina bifida? A single center 
7-year experience. J Pediatr Urol. 2017;13(1):40.e1-40.e6. doi:10.1016/j.
jpurol.2016.09.020

43.	 Escorpizo R, Kostanjsek N, Kennedy C, Robinson Nicol MM, Stucki 
G, Ustün TB; Functioning Topic Advisory Group (fTAG) of the ICD-11 
Revision. Harmonizing WHO’s International Classification of Diseases 
(ICD) and international Classification of Functioning, Disability and 
Health (ICF): Importance and methods to link disease and function-
ing. BMC Public Health. 2013;13:742. doi:10.1186/1471-2458-13-742


