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Prenatal treatment of posterior urethral valves
in a newborn with anorectal stenosis

Prenatalni lécha zadnich uretralnich chlopni u novorozence
s anorektalni stendzou
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Summary: Posterior urethral valves (PUV) account for most cases of lower urinary tract obstruction (LUTO) in male fetuses, with a prevalence
of 1in 5,000 live births. Prenatal ultrasound findings include bladder wall thickening, keyhole sign, oligohydramnios, and ureteral dilatation.
If untreated, PUV can cause pulmonary hypoplasia and renal failure, often requiring dialysis or transplantation. Treatment options include
vesicoamniotic shunting and fetoscopic laser fulguration. PUV is rarely associated with anorectal malformations, posing a diagnostic and
therapeutic challenge. This case report describes a neonate diagnosed prenatally with PUV who underwent intrauterine procedures, followed by
preterm cesarean section at 32 weeks. Postnatally, he exhibited renal dysplasia, cryptorchidism, and developed necrotizing enterocolitis. Despite
multiple laparotomies and colostomy, the infantimproved and was then discharged. At 4 months, imaging confirmed rectal stenosis. We highlight
the diagnostic limitations of prenatal ultrasound in differentiating PUV from other LUTO causes and the benefits of fetal magnetic resonance
imaging. Anorectal malformations have diverse phenotypic presentations and are linked to environmental risk factors. The rare association of
PUV with anorectal anomalies requires careful prenatal counseling due to potential complications. This case highlights the importance of early
diagnosis and multidisciplinary management for improved outcomes.
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Souhrn: Zadni uretrdlni chlopné (PUV - posterior urethral valves) jsou zodpovédné za vétsinu pfipadd obstrukce dolnich mocovych cest (LUTO —
lower urinary tract obstruction) u plodi muzského pohlavi s prevalenci 1 z 5 000 Zivé narozenych déti. Mezi prenatdlni ultrazvukové nélezy patii
ztlusténi stény mocového méchyre, znak klicové dirky, oligohydramnion a dilatace ureteru. Pokud se PUV neléci, mize zpusobit plicni hypoplazii
a selhani ledvin, které casto vyzaduje dialyzu nebo transplantaci. Moznosti [é¢by zahrnuji vezikoamnioticky shunt a fetoskopickou laserovou
fulguraci. PUV je zfidka spojovana s anorektalnimi malformacemi, coz predstavuje diagnostickou a terapeutickou vyzvu. Tato kazuistika popisuje
novorozence s prenatalni diagnézou PUV, ktery podstoupil intrauterinni zakroky a nasledné predcasny cisarsky fez ve 32. tydnu. Po narozeni se
u néj projevila renaini dysplazie, kryptorchizmus a rozvinula se u néj nekrotizujici enterokolitida. Navzdory opakovanym laparotomiim a kolostomii
se stav ditéte zlepsil a bylo propusténo. Ve 4 mésicich potvrdilo zobrazovaci vysetteni stenézu konecniku. Zdlraziujeme diagnostickd omezeni
prenatalniho ultrazvuku v odliseni PUV od jinych pfic¢in LUTO a pfinosy fetdlni magnetické rezonance. Anorektalni malformace maji rozmanité
fenotypové prezentace a jsou spojeny s rizikovymi faktory prostredi. Vzacné asociace PUV s anorektalnimi anomaliemi vyzaduje peclivé prenatélni
poradenstvi kvli potencidlnim komplikacim. Tento pfipad zd(razruje dllezitost véasné diagndzy a multidisciplinarni écby pro lepsi vysledky.
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Introduction

Posterior urethral valve (PUV) account
for approximately 70-80% of all causes
of lower urinary tract obstruction (LUTO)

detected in the prenatal and immediate
postnatal period in male fetuses, with a re-
portedincidence of 1in 5,000 live births[1].
The most common antenatal ultrasound

findings include dilatation and thickening
of the bladder wall, keyhole sign, oligohy-
dramnios and ureteral dilatation [2]. Neo-
nates also have cryptorchidism and bowel
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Fig. 1. Endoscopic visualization of the fetal bladder.

A) Urethral opening. B) Laser fulguration of the posterior urethral valves.
Obr. 1. Endoskopicka vizualizace plodového mocového méchyre.

A) Otevieni mocové trubice. B) Laserova fulgurace zadnich uretralnich chlopni.

Fig. 2. Ultrasound in the axial plane showing the fetal bladder 3 days (A) and
7 days with color Doppler (B) after laser fulguration of the posterior urethral
valves. There was normalization of the amniotic fluid volume and reduction of

the bladder size.

Obr. 2. Ultrazvuk v axidlni roviné zobrazujici plodovy mocovy méchyr 3 dny (A)
a 7 dni s barevnym Dopplerem (B) po laserové fulguraci zadnich uretralnich chlo-
pni. Doslo k normalizaci objemu plodové vody a zmen3eni velikosti mo¢ového

méchyre.

malrotation due to a distended bladder
that doesn't allow normal bowel position-
ing or testicular descent.

Untreated PUV can lead to fetal conse-
quences due to severe oligohydramnios
such as low set ears, flat nose, wrinkles
under the eyes, congenital clubfoot and
pulmonary hypoplasia. Survival of these
neonates depends on the degree of lung
hypoplasia, which usually results in se-
vere respiratory failure. Even in survivors,

the postnatal course is complicated by
progression of renal cortical damage to
end-stage renal disease requiring dial-
ysis and/or transplantation [3]. Prenatal
treatment options include percutaneous
vesicoamniotic shunt, open fetal cysto-
stomy or fetoscopic laser fulguration of
the PUV, the latter being comparatively
less invasive and with less need for reap-
proach, thus reducing maternal and/or
fetal complications [4].

PUV has been associated with sev-
eral conditions, including cardiovascu-
lar anomalies, absence of external audi-
tory meatus, bilateral adrenal agenesis,
hypospadias, micro/macrocephaly and
anterior urethral valves [5]. However, the
association of PUV with anorectal mal-
formations is extremely rare and may
present a diagnostic and therapeutic
challenge.

Case report

A male neonate born to a primigravida
mother with a history of pregestational
diabetes and hypothyroidism was dia-
gnosed with LUTO due to a PUV on sec-
ond trimester scan. Amniocentesis was
performed and a 46,XY karyotype was
identified. The fetus underwent two in-
trauterine procedures: vesicoamniotic
shunt and fetoscopy laser fulguration of
the PUV due to recurrence of megablad-
der and bilateral hydronephrosis after
the vesicoamniotic shunt (Fig. 1-3). Pre-
term cesarean section was performed
at 32 weeks and 4 days after corticos-
teroid therapy due to deterioration of
the fetal renal ultrasound appearance.
The neonate weighed 1,890g, required
ventilatory support in the delivery room
after a difficult extraction, with an Apgar
score of 5,7, and 8 at the 1%, 5, and 10t
minute, resp.

During neonatal intensive care unit
(NICU) admission, abdominal ultra-
sound revealed renal dysplasia with bi-
lateral dilatation of the renal calyces and
pelvis, dilated and tortuous ureters and
thickening of the bladder walls, confirm-
ing the presence of PUV. In addition to
the described findings, bilateral cryptor-
chidism was also noted. Six days after
delivery, a bilateral pyelostomy was per-
formed by the pediatric surgical team as
an initial approach. The neonate devel-
oped abdominal distension associated
with necrotising enterocolitis. A zero
diet was introduced and antibiotic ther-
apy was started with vancomycin and
tazocin, which was later adjusted and
maintained for 14 days following the
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Left Kidney

Fig. 3. Ultrasound at 15 days after laser fulguration of the posterior urethral valves.

A) Coronal plane showing the preserved cortex of both kidneys. B) Normalization of the amniotic fluid volume.
Obr. 3. Ultrazvuk 15 dni po laserové fulguraci zadnich uretralnich chlopni.
A) Koronalni rovina zobrazujici zachovanou kiru obou ledvin. B) Normalizace objemu plodové vody.

growth of Serratia marcescens in a urine
culture.

Given the worsening of the condi-
tion after the return to diet, the hypoth-
esis of functional bowel obstruction or
post-enterocolitis stenosis was raised,
and an exploratory laparotomy was per-
formed, during which a stenosis in the
proximal third of the rectum was iden-
tified and a colostomy was created. Two
days later, a new laparotomy was per-
formed for perforation of the left colon
with resection of 5.0 cm of the segment.
Fifty days later, the neonate required
a third exploratory laparotomy, which
revealed diffuse necrotising enterocol-
itis and perforation of the proximal je-
junum and terminal ileum, resulting
in resection of 10cm of each segment
and enteroanastomosis, maintain-
ing the colostomy. After a satisfactory
course, the newborn was discharged
from the NICU with progressive clinical
improvement (Fig. 4).

An opaque enema performed at
4 months of age and showed a progres-
sive reduction in the caliber of the prox-
imal third of the rectum, with a funicu-
lar aspect, extending to approximately
16 mm and measuring approximately
3mm at its narrowest point, approxi-
mately 26 mm from the anal margin,
configuring a rectal stenosis.

Fig. 4. A) Abdominal distension on postnatal abdominal X-ray. B) Opaque

enema at 30 days of age showing intestinal distension and obstruction of the
intestinal tract.
Obr. 4. A) Nadymani na postnatalnim rentgenovém snimku bficha. B) Neprthledny
klystyr ve 30 dnech véku s ndznakem stfevni distenze a obstrukce stfevniho traktu.

Discussion

PUV present with some characteristic
antenatal ultrasound findings includ-
ing bladder wall dilatation and thicken-
ing, keyhole sign, oligohydramnios and
ureteral dilatation. Despite this, the sen-
sitivity of prenatal ultrasound diagnosis
of PUV has been reported to be 94%, but
the specificity is only 43%. The low spec-
ificity of prenatal ultrasound diagnosis
reflects its poor ability to differentiate

PUV from other causes of fetal LUTO, in-
cluding urethral atresia and prune belly
syndrome. Maternal obesity, unfavora-
ble fetal position, and oligohydramnios
further limit the ability of prenatal ul-
trasound to delineate fetal urinary tract
anomalies [6].

Compared to prenatal ultrasound,
fetal magnetic resonance imaging
(MRI) provides superior anatomic detail
and better assessment of ureteral and
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posterior urethral dilatation without sig-
nificant interference from amniotic fluid
volume or fetal position, and can more
reliably differentiate PUV from other
etiologies of hydronephrosis. Like pre-
natal ultrasound, fetal MRl is not without
limitations [7]. Some centers recom-
mend that fetal MRI be performed be-
tween 28 and 32 weeks of gestation to
improve image quality. By this time, ir-
reversible fetal renal damage may have
occurred, limiting the benefit of prena-
tal intervention.

Anorectal malformations are a com-
plex group of congenital anomalies re-
sulting from abnormal development of
the posterior intestine, allantois, and
Muller’s duct resulting in complete or
partial anorectal septal malformations.
There is a wide variety of phenotypic ex-
pression and more than 75% of children
have other associated malformations.
The spectrum of lesions ranges from rel-
atively small lesions — such as anal ste-
nosis — to some of the more complicated
urogenital lesions, such as anal agen-
esis, rectal agenesis and rectal atresia,
as well as complex anomalies, the de-
gree of which is determined by the re-
lationship with the pelvic floor [8,9]. Al-
though information is rather scarce,
there is some evidence that prenatal
maternal exposure to nicotine, alcohol,
caffeine, illicit drugs, occupational haz-
ards, overweight/obesity and diabe-
tes mellitus are possible environmental
risk factors.

The association of PUV with anorec-
tal malformations is extremely rare and
presents a diagnostic challenge both
prenatally and postnatally. Banever
etal. [10] described a neonate delivered
at 37 weeks of gestation by cesarean

section because of sudden onset of oli-
gohydramnios. Physical examination re-
vealed a distended abdomen and an im-
perforate anus. Postnatal ultrasound did
not reveal hydroureteronephrosis. The
presence of PUV was only diagnosed
postoperatively due to oliguria caused
by urine drainage into a large rectoure-
thral fistula, which led to vesicourethro-
cystography and confirmation of the
diagnosis. Shiraishi etal. [11] described
the case of a 14-year-old boy who had
an imperforate anus repaired at birth
and subsequently presented with re-
current orchiepididymitis. Vesicoure-
throcystography revealed the posterior
urethral valve, which was ablated endo-
scopically, and the teenager had a fa-
vorable outcome.

McGrath etal. [5] described the case
of a premature male neonate (35 weeks
of gestation) with PUV, bilateral renal
dysplasia, and imperforate anus who
was treated with a Blocksom vesicos-
tomy and left upper quadrant loop co-
lostomy to avoid contamination of the
bladder stoma. Mohamed etal. [2] de-
scribed the case of a premature neo-
nate (34+6 weeks of gestation) who un-
derwent emergency cesarean section
for oligohydramnios and dilated bowel
loops and was postnatally diagnosed
with imperforate anus, PUV with urinary
reflux through a coexisting rectoure-
thral fistula and pyloric stenosis. In the
presented case, we performed an early
preterm delivery due to prenatal ultra-
sound findings suggesting deterioration
of fetal renal function. However, despite
good pulmonary and renal develop-
ment, the neonate developed intesti-
nal obstruction with rectal stenosis after
pyelostomy.

Conclusion

We presented a case report of prenatal
diagnosis of PUV with associated finding
of anorectal stenosis in the postnatal pe-
riod. This case highlights the importance
of parental counseling in cases of prena-
tal diagnosis of PUV, because of the ad-
verse perinatal outcomes.
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