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Fetal posterior urethral valve mechanic 
perforation using an 18-gauge needle:  
a case-series

Abstract

Objective: To assess the effectiveness of using an 18-gauge 
needle inserted through the perineal surface of the fetus 
to solve magacystis and posterior urethral valve (PUV).
Methods: From February 2008 to January 2012, 15 cases of 
magacystis were referred to our tertiary referral center, and 
in ten, PUV was suspected. In the cases where PUV was 
suspected after a detailed ultrasound scan, women gave 
consent to proceed with fetal therapy under sonographic 
guidance using an 18-gauge needle. The procedures lasted 
for a median time of 30 min (range 15–50 min). The needle 
was inserted through the perineal surface of the fetus to 
perforate the dilated posterior ureteral valve, as well as to 
perform a perineal vescicocentesis.
Results: Median gestational age at time of referral was 17 
weeks of gestation (range 16–19 weeks). Five fetuses were 
female and ten male. Nine cases opted for pregnancy ter-
mination, as the kidneys were dysplastic showing hyper-
echoic structure, while six cases were treated, as the 
kidneys showed a normal functionality as well as cortico-
medullar differentiation. Five fetuses were male and one 
female. After fetal therapy, there were no stillbirths. All 
fetuses were delivered at term and the infants were fol-
lowed up by routine kidney ultrasonography and func-
tionality after a median follow-up of 16 months.
Conclusions: Despite the most commonly used fetal ther-
apy being vesico-amiotic shunting, percutaneous fetal 
cystoscopy that allows laser valve ablation and mechani-
cal disruption was the procedure used in the present study. 
This allowed the direct treatment of the urethral obstruc-
tion that caused megacystis, without need to repeat the 
procedure and without the need of any postnatal therapy.

Keywords: Fetal therapy; megacistys; uretheral valve.

*Corresponding author: Erich Cosmi, MD, PhD, Director of Maternal 
and Fetal Medicine Unit, Assistant Professor of Obstetrics and 
Gynecology, University of Padua School of Medicine, Via Giustiniani 
No 3, 35128, Padua, Italy, Tel.: +39-339-8146745,  
Fax: +39-049-8211842, E-mail: ecosmi@hotmail.com

Martina Bertin, Silvia Visentin, Michela Rampon and Salvatore 
Gizzo: Department of Woman and Child Health, Maternal Fetal 
Medicine Unit, University of Padua, Padua, Italy

Introduction
Bladder tract or lower urinary tractobstruction (LUTO) 
represents a prenatal uropathy with a great impact on 
neonatal and child health [1]. Congenital anomalies of the 
urinary tract are relatively common, as they affect approx-
imately 1:500 pregnancies, while obstructive uropathies 
account for the majority of cases [8, 14].

Urinary tract obstruction may present at different 
levels, unilateral or bilateral. The widespread use of pre-
natal ultrasonography contributed to an increased aware-
ness of posterior urethral valve (PUV) and early detection 
of hydronephrosis in almost all fetuses [1].

The fetal treatment of LUTO may be helpful in avoid-
ing perinatal mortality and morbidity, which are very high 
because of anyhydramnios and renal damage, and subse-
quent pulmonary hypoplasia, neonatal death, post renal 
failure, and renal impairment. Different therapeutic sur-
gical methods have been proposed for severe LUTO, such 
as vesicocentesis, vesico-amniotic shunting, and fetal cys-
toscopy [16].

We present a case series of LUTO treated by intrau-
terine mechanical perforation of posterior urethral valves 
using an 18-gauge needle under ultrasound guidance, 
which might be proposed as a new method for prenatal 
therapy.

Methods
From February 2008 to January 2012, 15 fetuses with magacystis were 
referred to our tertiary referral center. After a detailed ultrasound scan, 
six fetuses showed a corresponding fetal biometry, no signs of other mor-
phologic anomalies, oligo-anhydramnios defined as a maximum verti-
cal pocket  < 50 mm, renal polar lengths within normal limits for fetal 
gestational age, and the “keyhole sign”. Nine fetuses presented with 
magacystis, anhydramnios, and dysplastic kidneys. Fetal karyotype 
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was assessed by performing amniocentesis, when possible during the 
procedure, and a fetal urine sample was taken through vesicocentesis 
to assess kidney function (sodium  < 100 mmol/L, chloride  < 90 mmol/L, 
osmolarity  < 200 mOsm/L, calcium  < 2 mmol/L, and β-2 microglobu-
lin  < 508 mmol/L). There were five female and ten male fetuses. Nine 
cases opted for pregnancy termination, as the kidneys were dysplastic 
showing hiperechoic structure, while six cases were treated as the kid-
neys showed a normal cortico-medullar differentiation. Among them, 
five fetuses were male and one was female. All six women gave con-
sent to proceed with fetal therapy using an 18-gauge needle. All women 
were informed about the risk of the procedure from the Fetal Diagnosis 
and Therapy Unit at the University of Padua, which consisted of a 0.5% 
chance of rupture of the membranes and fetal death.

Considering gestational age and the typical ultrasound keyhole 
sign, an intervention for bladder decompression was decided. The 
posterior hypertrophic urethral valve was mechanically punctured 
using an 18-gauge needle. All the procedures lasted a median time of 
30 min (range 15–50 min). This time varied according to each fetus as 
all procedures were performed under ultrasound guidance and the 
operator waited for the correct position of the fetus in order to reach 
an angle of 0–20 degrees between the needle and the perineal sur-
face of the fetus lying in a dorsal position. At this moment, the needle 
was inserted through the dilated posterior ureteral valve.

A follow-up was performed in all fetuses after 2 days and in all 
fetuses the bladder size was reduced with regular peristaltic activity 
and correct emptying; a regular cortico-medullar differentiation for 
both kidneys and average amniotic fluid volume. A transient bilat-
eral pyelectasis defined as presence of fluid in the kidney  < 4  mm 
measured in a coronal section of the kidneys was detected at 2 weeks 
follow-up. All patients underwent a close fetal surveillance, revealing 
a reduction of the kidney pyelectasis in association with mild uret-
erocele at the following evaluation of all fetuses. Nevertheless, both 
kidneys were normal size without any atrophy or dysplasia signs, the 
amniotic fluid volume remained normal, and the bladder size was fur-
ther reduced. Ultrasound at mid trimester showed normal amniotic 
fluid volume, an improvement of upper tract dilatation, and a pro-
gressive resolution of the ultrasound signs at follow-up after 2 weeks.

At term, four women delivered by elective cesarean section 
because of previous surgery and two vaginally. Apgar scores were 
normal at 1  min and 5 min. Vital signs and respiratory parameters 
were optimal. Respiratory, cardiac, and musculoskeletal examina-
tions were all within normal limits. Moreover, all newborns pre-
sented an appropriate urine output and a normal bowel movement. 
Renal ultrasonography showed normal echo-texture of both kidneys 
and absence of hydronephrosis bilaterally, normal renal function 
was confirmed with blood and urinary exams (sodium  < 100 mmol/L, 
chloride  < 90 mmol/L, osmolarity  < 200 mOsm/L, calcium  < 2 
mmol/L, and β-2 microglobulin  < 508 mmol/L). Four neonates under-
went cystoscopy and two of them required ablation for residual.

The following pediatric evaluations did not find any other mor-
phologic anomalies and the newborn renal function was considered 
completely normal as kidney functionality was repeated.

Discussion
Fetal megacystis is defined as an abnormally enlarged 
bladder identified at any gestational age, typically 

appearing after 10 weeks of gestational age, when the 
fetus starts to produce urine. It has an incidence of 0.06–
0.3% of all pregnancies [4, 7].

Megacystis is not a disease per se, but a manifesta-
tion of various underlying pathologies. While congenital 
obstruction of the anterior urethra is rare, PUVs remain 
the most frequent obstructive lesion of the lower system 
causing megacystis, especially in male fetuses, with an 
incidence of 1 in 2500–5000 births [4, 11]. PUV repre-
sents 10.7% of all cases, and is the most frequent cause 
of terminal renal failure in early childhood [8]. The other 
causes include prune belly syndrome, urethral atresia, 
megaureter, megacystis-microcolon-hypoperistalsis syn-
drome, neurogenic bladder, obstructive uropathy, and 
primary vesicoureteral reflux [1, 10].

The congenital posterior urethral segment occlu-
sion is caused by hypertrophy of the normal prostatic 
urethral valve because of incomplete differentiation of 
the terminal part of mesonephric ducts or of persistence 
of the urogenital membrane, however, the etiology is 
supposed to be multifactorial [11]. The affected fetus is 
typically male, while females often have more complex 
pathologies, such as megacystis microcolon syndrome 
[8, 10]. Chronic LUTO may lead to abnormal renal devel-
opment and function, progressive renal dysfunction to 
severe oligohydramnios, predisposing the fetus to pul-
monary hypoplasia, and positional limb abnormalities 
[7, 8]. Therefore, a high proportion of severe megacystic 
fetuses are aborted [7]. The mortality rate secondary 
to PUV ranges from 24% to 54%, even if hemodialysis, 
excellent broad-spectrum antibiotics, and improvements 
in neonatal intensive care units have contributed equally 
to the decline in mortality [16].

The sonographic evidence of LUTO is the presence 
of severe oligohydramnios, a grossly distended urinary 
bladder with increase in bladder wall thickness [11]. Fur-
thermore, PUV is suspected in presence of the so-called 
“keyhole” sign, a dilatation of the distended posterior 
urethra, which is considered a sign of posterior urethral 
valves, together with the wall thickness and dilatation of 
the bladder [2]. The outcome of pregnancy and long-term 
prognosis principally depends on the amniotic fluid index 
[7] as it reflects the degree of involvement of the fetal 
kidneys, which can be ascertained ultrasonographically 
and biochemically [11].

The most important question is the effectiveness of 
in utero therapy and the correct timing, as its manage-
ment constitutes an ongoing challenge in obstetric and 
pediatric practices. Animal models have suggested that 
decompressing the obstruction may modify the pathogen-
esis, and prenatal in utero therapy has been considered 



Bertin et al., Fetal posterior urethral valve mechanic perforation      117

in “selected” cases in an attempt to improve survival rate 
and reduce complications, even if in one third of treated 
cases still has a renal failure risk [8].

Obstetric management is influenced by possible asso-
ciated chromosome abnormalities, amniotic fluid volume, 
gestational age, and residual renal fetal function, evalu-
ated by vesicocentesis to assess urinary electrolytes and 
osmolality [8].

Current therapies include percutaneous vesico-amni-
otic shunting [5, 6, 8, 9, 13, 16, 19] and in utero fetoscopic 
ablation of valves by percutaneous fetal cystoscopy that 
allows laser valve ablation [12, 15] and mechanical disrup-
tion of posterior urethral valves [3, 4, 8, 17, 18, 20].

Vesicoamniotic shunting corrects the existing oligohy-
dramnios, although the perinatal mortality and long-term 
survival after this procedure remains poor, with a 45% 
complication rate, including shunt blockage or disloca-
tion, preterm delivery, urinary ascites, and infections [11].

Valve ablation may be advantageous as it allows 
restoration of normal fetal bladder dynamics, avoiding 
predisposition to aberrant detrusor contractions and dys-
function in children with PUV. A meta-analysis on the 
utility of vesicoamniotic drainage showed an improved 
overall perinatal survival versus the non-drainage group, 
especially in poor prognosis fetuses [8]. It may be per-
formed by fetal cystoscopy, whose advantage may be a 
more physiological drainage of the obstructed bladder 
and an endoscopic examination of the dilated posterior 
urethra, allowing the direct diagnosis of the cause of 
the obstructive uropathy. However, this procedure needs 
maternal and fetal anesthesia and uses a fetoscope, which 

is a larger instrument and has difficulty in trocar insertion 
and bladder stabilization [3, 14].

In this study, we report a new procedure using a 
mechanical puncture of the posterior valve through an 
18-gauge needle, with an effective and definitive treatment 
of the urethral obstruction that caused megacystis. In all 
cases, the procedure was effective and no complications 
were observed. The early and reliable diagnosis was fun-
damental in choosing the correct approach, therefore, the 
study of fetal morphology, karyotype, the characteristics of 
the abnormally distended urinary system and the kidneys, 
in their size and echo structures, the amniotic fluid, and 
eventually, the keyhole sign, have to be investigated.

The limits of the technique described are the risks 
linked to an invasive procedure, such as infections and cho-
rioamnionitis, membrane rupture, mistakes in site of fetal 
puncture, hematomas, and placental abruption. Moreover, 
the experience of the operator and the difficulty to stand-
ardize the procedure should be considered. However, in 
respect to fetal fetoscopy, this technique shows less inva-
siveness, a possibility of a successful procedure, a rapid 
learning curve for the operator, and the possibility to carry 
out it at any center, as it does not require any special surgi-
cal instrumentation. Evaluating all the described aspects 
and considering the achieved result, our experience con-
firms that intrauterine intervention, being well codified 
and in skilled hands, is a possible and good alternative to 
temporary vesico-amniotic shunting.

Received June 13, 2013. Accepted December 16, 2013. Previously 
published online January 17, 2014.

References
[1] Agarwal SK, Fisk NM. In utero therapy for lower urinary tract 

obstruction. Prenat Diagn. 2001;21:970–6.
[2] Bernardes LS, Aksnes G, Saada J, Masse V, Elie C, Dumez Y,  

et al. Keyhole sign: how specific is it for the diagnosis 
of posterior urethral valves? Ultrasound Obstet Gynecol. 
2009;34:419–23.

[3] Clifton MS, Harrison MR, Ball R, Lee H. Fetoscopic transuterine 
release of posterior urethral valves: a new technique. Fetal 
Diagn Ther. 2008;23:89–94.

[4] Confer SD, Galati V, Frimberger D, Kropp BP. Megacystis with an 
anteriorurethral valve: case report and review of literature.  
J Pediatr Urol. 2010;6:459–62.

[5] Kim SK, Won HS, Shim JY, Kim KS, Lee PR, Kim A. Successful 
vesicoamniotic shunting of posterior urethral valves in the 
first trimester of pregnancy. Ultrasound Obstet Gynecol. 
2005;26:666–8.

[6] Lautmann K, Staboulidou I, Schippert C, Hillemanns P, 
Wüstemann M. [Feto-amniotic shunting for lower urinary tract 

 obstruction (LUTO)–a case report]. Z Geburtshilfe Neonatol. 
2007;211:250–3. [In German].

[7] Lee J, Kimber C, Shekleton P, Cheng W. Prognostic factors of 
severe foetalmegacystis. ANZ J Surg. 2011;81:552–5.

[8] Lissauer D, Morris RK, Kilby MD. Fetal lower urinary tract 
obstruction. Semin Fetal Neonatal Med. 2007;12:464–70.

[9] Morris RK, Kilby MD. An overview of the literature on congenital 
lower urinary tract obstruction and introduction to the PLUTO 
trial: percutaneous shunting inlower urinary tract obstruction. 
Aust NZ J Obstet Gynaecol. 2009;49:6–10.

[10] Osborne NG, Bonilla-Musoles F, Machado LE, Raga F, Bonilla  
F Jr, Ruiz F, et al. Fetal megacystis: differential diagnosis.  
J Ultrasound Med. 2011;30:833–41.

[11] Panicker R, Grewal DS. Antenatally diagnosed posterior 
urethral valves: a dilemma. Med J Armed Forces India. 
2010;66:167–9.

[12] Quintero RA, Morales WJ, Allen MH, Bornick PW, Johnson P.  
Fetalhydrolaparoscopy and endoscopic cystotomy in 



118      Bertin et al., Fetal posterior urethral valve mechanic perforation

complicated cases of lower urinary tract obstruction. Am J 
Obstet Gynecol. 2000;183:324–30.

[13] Ropacka M, Markwitz W, Nycz P, Błaszczyński M, Breborowicz GH.  
[Intrauterine therapy of obstructive uropathy–case report]. 
Ginekol Pol. 2001;72:153–9. [In Polish].

[14] Ruano R. Fetal surgery for severe lower urinary tract 
obstruction. Prenat Diagn. 2011;31:667–74.

[15] Ruano R, Duarte S, Bunduki V, Giron AM, Srougi M, Zugaib M. 
Fetal cystoscopy for severe lower urinary tract obstruction–initial 
experience of a single center. Prenat Diagn. 2010;30:30–9.

[16] Salam MA. Posterior urethral valve: outcome of antenatal 
intervention. Int J Urol. 2006;13:1317–22.

[17] Sarhan O, Zaccaria I, Macher MA, Muller F, Vuillard E,  
Delezoide AL, et al. Long-term outcome of prenatally detected 
posterior urethral valves: single center study of 65 cases 
managed by primaryvalve ablation. J Urol. 2008;179:307–12.

[18] Sudarsanan B, Nasir AA, Puzhankara R, Kedari PM,  
Unnithan GR, Damisetti KR. Posterior urethral valves: a 
single center experience over 7 years. Pediatr Surg Int. 
2009;25:283–7.

[19] Won HS, Kim SK, Shim JY, Lee PR, Kim A. Vesicoamniotic 
shunting using adouble-basket catheter appears effective in 
treating fetal bladder outletobstruction. Acta Obstet Gynecol 
Scand. 2006;85:879–84.

[20] Youssif M, Dawood W, Shabaan S, Mokhless I, Hanno A. 
Early valve ablation can decrease the incidence of bladder 
dysfunction in boys with posterior urethralvalves. J Urol. 
2009;182(4 Suppl):1765–8.

The authors stated that there are no conflicts of interest regarding 
the publication of this article.


