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Abstract  

Urothelial bladder neoplasms (UBN) are uncommon in children 
and are poorly understood. Their management is contentious, and 
there are currently no pediatric guidelines available, making it diffi-

cult to envision a surgical approach that can be defined as the gold 
standard for the treatment of these diseases. Pneumovesicoscopy, 
which has already been used to treat other urological diseases, could 
be a promising treatment option for selected cases of this group of 
pathologies. We present our experience with three pediatric UBN 
cases in which pneumovesicoscopy was used for complete excision 
of a perimeatal papilloma in two cases and biopsy of a botryoid 
rhabdomyosarcoma in one. The pneumovesicoscopic approach, in 
our experience, provided a viable alternative technique for the man-
agement of selected cases of UBN. 

Introduction 

Bladder neoplasms (BN) occur in adults, related to smoking and 
occupational exposure. These diseases are rare in the pediatric age 
group, with an incidence of 0.1-0.4 in the first two decades.1 Due to 
their rarity, BN in children are poorly known, their management is 
controversial and pediatric guidelines are currently unavailable.2 
This lack of information makes also difficult to think about a surgi-
cal approach that can be defined as the gold standard for the treat-
ment of these diseases in children. In recent years, minimally inva-
sive surgery has found more and more space in the treatment of 
pathologies in the pediatric field and the evolution of laparoscopic 
instruments has provided surgeons with the possibility of new effec-
tive approaches, with minimal impact on the patient.3 Recently, the 
development of these techniques has also extended to the treatment 
of urological pathologies. In 2005, Yeung et al.4 described a laparo-
scopic intravesical approach for ureteral reimplantation. The laparo-
scopic approach for intravesical surgery, known also by the term 
pneumovesicoscopy is a novel technique in which bladder insuffla-
tion of the gas is performed and trocars, under cystoscopic or direct 
camera vision, are inserted inside the bladder.5 Pneumovesicoscopy 
has demonstrated excellent results and has been employed in vari-
ous aspects of urological diseases beyond vesicoureteral reflux 
(VUR) management. Recently, in the pediatric population, many of 
the intravesical procedures such as ureteral reimplantation, bladder 
neck surgery, removal of bladder stones, ureterocele or bladder for-
eign bodies, and diverticulectomy are performed utilizing pneu-
movesicoscopy.6 In this study, we describe the feasibility of pneu-
movesicoscopic treatment of two cases of parameatal papilloma and 
biopsy of a botryoid rhabdomyosarcoma by creating a pneu-
movesicum using CO2 insufflation of the bladder in three children. 

Surgical technique 
Patients were placed in the lithotomy position with abducted 

thighs and the pelvis tilted with a cushion placed below the but-
tocks. Standard cystoscopy (Pediatric Storz Cystoscope) recogni-
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tion was performed to verify the condition of the urethra and the 
ureteric orifices. The bladder was then filled at its maximum capac-
ity, and a first 5 mm balloned trocar was introduced for a 0°\30° tel-
escope at the bladder dome; two lateral 5 mm trocars were then 
inserted under visual control into the bladder at the level of the mid-
clavicular line. With the use of 5 mm trocars, with the bladder filled, 
the bladder wall was suspended to the anterior abdominal wall by 
two percutaneous transfixing sutures placed under cystoscopic con-
trol. This allowed keeping the bladder wall close to the abdominal 
wall, to stabilize the bladder and facilitate the introduction of the 
trocars. A urethral catheter was then left in place removing the cys-
toscope and the bladder was filled with CO2 at a pressure of 10-12 
mmHg cm H2O and a volume of 2L/min via the dome port.  

 
 

Case Reports 
 

Patient 1 
A 15-year-old boy suffered from glandular hypospadias for 

which he underwent meatoplasty. In the postoperative period, the 
patient presented a meatal stenosis, for which we performed a ure-
thral dilatation and subsequent cystoscopic control. During this 
examination, the presence of a bladder papilloma located on the 
right ureteral meatus was detected. Resection of the neoplasm was 
not performed by cystoscopy because we considered the risk of 
ureteral damage. A biopsy was performed, and a diagnosis of 
urothelial papilloma was made. Two months later the patient 
underwent surgical excision of the papilloma by pneumovesi-
coscopy. The procedure started as previously described. After its 
identification near the right ureteral meatus, a wide-margin resec-
tion of the papilloma was performed. The histological results con-
firmed the diagnosis of urothelial papilloma. Postoperative recov-
ery was uneventful, the urethral catheter was removed on the sec-
ond postoperative day and the patient was discharged home on the 
same postoperative day. 

Follow-up was performed with cystourethroscopy and ultra-
sonography. Cystourethroscopy examination 3 months after sur-
gery and the ultrasonography 16 months after surgery didn't show 
pathological findings. 

 
Patient 2 

A 7-years old-boy performed an abdominal ultrasound follow-
ing a traumatic fall, during which the presence of a lesion (1x0.6 cm) 
in the bladder was detected. The patient underwent a cystoscopy, 
which showed a papillary lesion on the left ureteral meatus. A biopsy 
was performed, with which a diagnosis of urothelial papilloma was 
made. One month after, the patient underwent pneumovesicoscopic 
excision of the tumor (Figure 1). Surgical procedure was the same as 
the previous patient. The postoperative period was uneventful. The 
catheter was removed on day 2 after surgery. The patient was able to 
void adequately and was discharged. A histological examination 
confirmed the diagnosis of urothelial papilloma. Currently, the 
patient performs periodic ultrasound examinations in our department 
and does not show signs of recurrence. 

 
Patient 3 

A 19-month-old boy, presented to our hospital for macroscopic 
haematuria and dysuria. A pelvic ultrasound scan revealed a mass 
in the bladder. An abdominal MRI scan was performed showing an 
intravesical enhancing soft tissue mass (35x30x35 mm) arising 
from the prostatic urethra. A thoracic CT scan and bone scan 
showed no evidence of disease. Because of the urethral obstruction 

and the difficulty to pass the cystoscope the patient underwent a 
surgical biopsy of the lesion by pneumovesicoscopy using the 
same technique previously described (Figure 2). The histological 
examination confirmed the diagnosis of botryoid rhabdomyosarco-
ma (RMS). After 8 months of chemotherapy and a reduction in the 
size of the tumor, he underwent partial cystectomy (left side) and 
partial prostatectomy with bilateral ureteral reimplantation, poste-
rior bladder wall repair, and neck reconstruction. Follow-up was 
performed with thoracic X-ray, abdominal MRI scan, and cys-
toscopy every six months. Three years after surgery the patient 
showed no evidence of disease. 

 
 

Discussion 
 
In pediatric urology, many pathologies requiring surgical treat-

ment are malformations. Vesicoureteral reflux is a good example in 
this sense, as it represents a pathology at the base of which there are 
genetic and malformation elements, and which, in the most serious 
cases, must be surgically corrected.7 Ureteral reimplantation was 
the surgery that has evolved most with the advent of laparoscopy 
first and then of robot-assisted surgery, allowing it to be carried out 
even in low-weight patients.8 The same operation was the first to be 
performed with pneumovesicoscopy which is a laparoscopic intrav-
esical technique4 in which insufflation of the gas is performed and 
trocars are inserted inside the bladder under direct vision. The blad-
der is a naturally occurring cavity that is easily distensible and is 
therefore ideally suited for providing surgical access after gas insuf-
flation and to offering an alternative to open cystotomy or cys-
toscopy. Many studies have shown that pneumovesicoscopy has 
potential benefits over traditional techniques, including improving 
cosmesis, reducing postoperative pain and postoperative ileus, 
fewer wound complications, and shorter hospital stays.9,10 
However, the application of this technique requires considerable 
laparoscopic skill and a good learning curve. Working into the blad-
der, although it is easily distensible, exposes some difficulties in 
creating and working in a limited space. Anyway, this technique 
continued to find applications and, since 2005, many kinds of sur-
gical interventions were performed in children with pneumovesi-
coscopy, such as ureteral reimplantation for vesicoureteral reflux, 
and other indications.12 Papilloma is a benign exophytic lesion 
characterized by papillary fronds classified into urothelial bladder 
neoplasms (UBN). A recent study by Berrettini et al.2 reported a 

Figure 1. Pneumovesicoscopic treatment of a papilloma located 
on the left ureteral meatus.
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cystoscopic resection of UBN performed in 18 patients. The study, 
consistent with previous reports, showed that all the tumors resect-
ed were non-muscle invasive and no recurrence was reportedly in 
five years enabling a conservative surgical treatment. In this study, 
we reported the application of pneumovesicoscopy for the treat-
ment of papilloma located on the ureteral meatus, which is particu-
larly difficult to remove using the endoscopic approach. 
Pneumovesicoscopy in the treatment of these diseases, has several 
theoretical advantages, including radical removal of the entire spec-
imen and excellent visualization of the bladder.14 In our limited 
experience, perinatal papilloma excision was performed without 
intraoperative complications and recurrences.  

RMS is the most common malignancy of the bladder in children. 
In recent decades, the management of these tumors has shifted away 
from immediate radical extirpative surgery to more conservative 
therapy, which combines biopsy, bladder-sparing treatment, 
chemotherapy, and/or radiotherapy. Initial biopsy of bladder RMS is 
mainly performed endoscopically but the amount of tissue obtained 
is small and obtaining adequate tissue samples is critical in the diag-
nosis of pediatric BT. Patient 3 of our study, affected by bladder 
RMS, underwent urethroscopy showing an extending tumor which 
did not permit them to have good vision and to perform an adequate 
biopsy. Therefore, pneumovesicoscopy enabling to obtain volumi-
nous specimens was performed. The patient was later submitted to 
open partial cystectomy (left side) and partial prostatectomy. At 5 
years of oncological follow-up, the patient is alive.  

 
 

Conclusions 
 
Pediatric guidelines about intravesical mass management are 

currently lacking.  
The pneumovesicoscopic approach provides a valid alternative 

technique for a safer perimeatal vesical urothelial papilloma treat-
ment and for mass biopsies ensuring voluminous specimens of 
tumoral tissue that is critical in the diagnosis of pediatric intraves-
ical tumors although it is more invasive compared to cystoscopy 
pneumovesicoscopy permits a safer and effective approach in very 
selected cases intravesical vision and a greater precision because 
of the use of two working instruments. We think that pneumovesi-
coscopy should be in the surgical armamentarium of the pediatric 

surgeon dedicated to minimally invasive surgery. The main limita-
tions in acquiring this technique are a longer learning curve and the 
rarity of cases to be treated surgically. Therefore, there is a need to 
centralize all patients with this type of pathology in pediatric cen-
ters with particularly experienced pediatric urologists. 
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Figure 2. Pneumovesicoscopic biopsy of a botryoid rhabdomyosarcoma arising from the prostatic urethra.
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