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Background: Papillary Urothelial Neoplasm of Low Malignant Potential (PUNLMP) are exceptionally rare in the first
decade of life (mostly if multifocal) and there is a lack of standardized recommendations for the pediatric age.

Case presentation: We describe the case of a 9-year-old boy with a diagnosis of PUNLMP, who underwent to
cystoscopic lesion removal and later to endoscopic lesion removal and intra-bladder Mitomycin-c (MMC)
instillations for relapsed disease. Follow-up investigations at five years showed disease negativity.

Conclusions: Intra-bladder MMC instillation may allow obtaining the complete remission with bladder-sparing for
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Background
Urothelial bladder neoplasms are extremely rare in the
first decades of life, with an incidence of 0.1-0.4% and
less than 35 cases described in children below ten years
of age [1-3].

The most typical form of young age is the Papillary
Urothelial Neoplasm of Low Malignant Potential
(PUNLMP), which is biologically indolent and low
tumour grading and staging. Survival at five years of age
is reported at about 95% [4].

Multifocal forms are sporadic and there are currently
no cases described in the literature in children under ten
years. Although these tumours are mostly superficial
and low grading, it is difficult to clearly define the aeti-
ology, the invasive potential, the optimal treatment and
expected survival [5].

* Correspondence: silviatriarico@libero.it

'Pediatric Oncology Unit, Foundation “A. Gemelli” Hospital IRCCS - Catholic
University of Sacred Hearth, Largo A. Gemelli 8, 00168 Rome, Italy

Full list of author information is available at the end of the article

K BMC

Case presentation

We describe the case of an otherwise healthy 9-y-old
boy with a bladder neoplasm, whose clinical history
started a year before years with macroscopic haematuria.

The cystoscopy showed the presence at the right
ureteral meatus of papillomatous structure (of about 2
cm of diameters), which was entirely removed through
transurethral resection (TUR). The histology revealed
“urothelial papillary neoplasia with a low degree of
malignancy, without infiltration of the sub-epithelial
connective tissue”, according to the 2004 WHO/ISUP
(World Health Organization/International Society of
Urological Pathology classification.

Then, the patient underwent a six-monthly follow-up,
with regular clinical and radiologic screening.

However, the ultrasonography of bladder performed
one year later revealed a dendriform intravesical tumour
of the lateral walls and of the bladder bottom. The
cystoscopy confirmed the presence of a multifocal
relapse of the disease (Figs. la and b). The lesions
appeared superficial and not infiltrating, sited at the
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Fig. 1 a and b: Cystoscopic images of multifocal PUNLMP relapse

lateral walls and the bladder bottom, with a maximum
diameter of 3.5 cm. The histological analysis confirmed
the prior diagnosis of PUNLMP.

The computerized tomography with urographic scans
(uro-CT) excluded any infiltration of the bladder
detrusor muscle and the presence of metastatic disease.

Owing to the clinical history, the histology and the stage
of the disease, intra-bladder chemotherapy was adopted.
The treatment consisted of a first induction phase com-
prising mono-weekly intra-bladder instillations of
Mitomycin-c (MMC) at a dose of 20 mg for a total of 8
weeks. The cystoscopy performed at the end of the induc-
tion phase showed the complete regression of the lesions.

Therefore, maintenance therapy was performed with
monthly instillations of MMC at the dose of 20 mg for a
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total of 6 months. The treatment was well tolerated,
without significant complications.

After a month, we performed a close follow-up with
renal function, renal and urinary ultrasound, urodynamic
evaluation, which was found normal.

Two months later, chemical and cytological urinary
tests and cystoscopy were achieved and the random
biopsies of the primarily affected areas resulted regular.
A TUR was performed during the cystoscopy performed
at one year.

Afterward, the child was examined with chemical and
cytological urinary tests every three months, besides the
renal and urinary ultrasound, the urodynamic evaluation
and the cystoscopy were performed every six months in
the next two years.

Currently, at five years from the end of the chemother-
apy, clinical and instrumental follow-up checks detect
the absence of the disease and normal urinary function.

Discussion and conclusions PUNLMP is a histopatho-
logical entity introduced firstly in the 1998 WHO/ISUP
classification.

These neoplasms have a high propensity to local
recurrence mostly in the adult population (with a risk of
relapse between 40 and 70%), with lower recurrence risk
(about 13%) in the young population [6].

The treatment varies widely according to the group of
risk. The European Organization for Researches and
Treatment of Cancer (EORTC) classifies adult patients
based on six different prognostic factors: number of
lesions and size of the tumour, previous relapse rate,
invasiveness of the lamina propria, concomitant pres-
ence of carcinoma in situ and histological grading [7].
Another important prognostic factor is the result of the
cystoscopy performed at three months after the TUR [3].

Despite the smallness of the cases, the articles pub-
lished in the last twenty years suggest overlooking
intra-bladder chemotherapy after TUR for the paediatric
population with PUNLMP. Although this approach, after
one year our patient presented a multifocal recurrence
with low-grade and superficial lesions, not infiltrating
the lamina propria. Because of the features of the recur-
rence, the patient belonged to the high-risk group and
for the multifocality of the lesions, he would have been
subjected to radical cystectomy. Although the lack of
standardized recommendations for the treatment of
multifocal relapsed PUNLMP of the young age,
intra-bladder chemotherapy was suggested for saving
organ function [8].

The therapeutic options currently available for adult pa-
tients include immunotherapy with the Calmette-Guerin
bacillus (BCG) and intra-bladder chemotherapy with
MMC, Doxorubicin and Epirubicin [9, 10]. Considering
the patient’s age and systemic toxicity related to BCG
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therapy, we decided to perform treatment with endoscopic
intra-bladder MMC instillations. The therapy was well
tolerated, with complete remission of the disease at the
end of the induction phase.

Then, we made a close follow-up, because of PUNLMP
of young age, even if less rarely than in adults, may
present an aggressive behavior in terms of recurrence and
invasiveness [6, 11, 12].

Concerning the follow-up, although the absence of
shared recommendations, the key-examination remains
the ultrasound of the urinary tract, which may reduce
the frequency of execution of cystoscopy among the
paediatric patients [13]. Conversely, cystoscopy remains
imperative and should be associated with urinary
cytology in the cases of recurrent neoplasms [1, 3, 14].

Intra-bladder MMC instillation seems a safe and
effective therapeutic option for paediatric patients with a
high-risk relapsed PUNLMP, allowing to achieve the
complete remission of disease and the bladder sparing.

Given the paucity of cases and the lack of treatment
and follow-up guidelines, it would be necessary to
prospectively validate treatment recommendations and
share follow-up programs for pediatric patients with
PUNLMP.

Abbreviations

BCG: Calmette-Guerin Bacillus; EORTC: European Organization for Researches
and Treatment of Cancer; MMC: Mitomycin-c; PUNLMP: Papillary Urothelial
Neoplasm of Low Malignant Potential; TUR: Transurethral resection; Uro-

TC: Computerized tomography with urographic scans; WHO/ISUP: World
Health Organization / International Society of Urological Pathology

Acknowledgements
Not applicable.

Funding
No funding was obtained for this study.

Availability of data and materials
All data generated or analyzed during this study are included in this
published article.

Authors’ contributions

PM and MLP made substantial contribution to conception and design,
moreover they collected the patient data. VB, AR reviewed the literature and
performed the discussion, ST and MAC made analysis and interpretation of
data, furthermore they were the major contributors in writing the
manuscript. All authors read and approved the final manuscript. Each author
participated adequately in the work to take public responsibility for
appropriate portions of the content and agreed to be accountable for all
aspects of the work.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Consent for publication has been obtained from patient’s parents, because
the patient was minor. A copy of written consent is available.

Competing interests
The authors declare that they have no competing interests.

Page 3 of 3

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Pediatric Oncology Unit, Foundation “A. Gemelli" Hospital IRCCS - Catholic
University of Sacred Hearth, Largo A. Gemelli 8, 00168 Rome, Italy. *Pediatric
Surgery Unit, San Camillo Forlanini Hospital, Rome, Italy.

Received: 5 January 2019 Accepted: 30 April 2019
Published online: 09 May 2019

References

1. Berrettini A, Castagnetti M, Salerno A, Nappo SG, Manzoni G, Rigamonti W,
Caione P. Bladder urothelial neoplasms in pediatric age: Experience at three
tertiary centers. J Pediatr Urol. 2015;11:26.e1€26.e5.

2. Stanton ML, Xiao L, Czerniak BA, Guo CC. Urothelial tumors of the urinary
bladder in young patients: a clinicopathologic study of 59 cases.

Arch Pathol Lab Med. 2013;137(10):1337-41.

3. Paner GP, Zehnder P, Amin AM, Husain AN, Desai MM. Urothelial neoplasms
of the urinary bladder occurring in young adult and pediatric patients: a
comprehensive review of literature with implications for patient
management. Adv Anat Pathol. 2011;18:79-89. https://doi.org/10.1097/PAP.
0b013e318204c0cf.

4. Alanee S, Shukla AR. Bladder malignancies in children aged <18 years:
results from the surveillance, epidemiology and end results database.

BJU Int. 2009;106:557€60.

5. McGuire EJ, Weiss RM, Baskin AM. Neoplasms of transitional cell origin in
first twenty years of life. Urology. 1973;1:57e9.

6. Fine SW, Humphrey PA, Dehner LP, Amin MB, Epstein J. Urothelial
neoplasms in patients 20 years or younger: a clinicopathological analysis
using the world health organization 2004 bladder consensus classification.
J Urol. 2005;174:1976e80.

7. Sylvester RJ, van der Meijden AP, Oosterlinck W, et al. Predicting recurrence
and progression in individual patients with stage ta T1 bladder cancer using
EORTC risk tables: a combined analysis of 2596 patients from seven EORTC
trials. Eur Urol. 2006;49:466-5.

8. Di Carlo D, Ferrari A, Perruccio K, D'Angelo P, Fagnani AM, Cecchetto G,
Bisogno G. Management and follow-up of urothelial neoplasms of the
bladder in children: a report from the TREP project. Pediatr Blood Cancer.
2005;62:1000-3.

9. Resnick MJ, Bassett JC, Clark PE. Management of superficial and muscle-
invasive urothelial cancers of the bladder. Curr Opin Oncol. 2013;25:281-8.

10.  Sternberg C. Linee guida Carcinoma della Vescica, AIOM. 2017. http://media.
aiom.it/userfiles/files/doc/LG/2017_LGAIOM_Urotelio.pdf.

11. Migaldi M, Rossi G, Maiorana A, et al. Superficial papillary urothelial
carcinomas in young and elderly patients: a comparative study. BJU Int.
2004,94:311€65.

12. Yossepowitch O, Dalbagni G. Transitional cell carcinoma of the bladder in
young adults: presentation, natural history and outcome. J Urol.
2002;168:61€6.

13. Hoenig DM, McRae S, Chen SC, Diamond DA, Rabinowitz R, Caldamone AA.
Transitional cell carcinoma of the bladder in the pediatric patient.

J Urol. 1996;156:203-5.

14. Lerena J, Krauel L, Garcia-Aparicio L, Vallasciani S, Suficl M, Rodé J.
Transitional cell carcinoma of the bladder in children and adolescents: six
case series and review of the literature. J Pediatr Urol. 2010,6:481-5.


https://doi.org/10.1097/PAP.0b013e318204c0cf
https://doi.org/10.1097/PAP.0b013e318204c0cf
http://media.aiom.it/userfiles/files/doc/LG/2017_LGAIOM_Urotelio.pdf
http://media.aiom.it/userfiles/files/doc/LG/2017_LGAIOM_Urotelio.pdf

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

