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Prune-belly syndrome detected by ultrasound in the first trimester and the usefulness of vesicocentesis as a modality of treatment
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Abstract
Prune-belly syndrome may be related to lower urinary tract obstruction (LUTO). LUTO in the early gestational age exacerbates fetal renal function and may require intrauterine intervention. If early developed LUTO causes bladder distension and abdominal musculature deficiency, it will result in prune belly syndrome. Therefore, early detection of the disease and proper treatment before the renal impairment is important. However, there are few literatures concerning the treatment of prune belly syndrome in the first trimester. We report a case of prune belly syndrome diagnosed at 11+6 weeks of gestation and the value of vesicocentesis as a modality of treatment. Ultrasound showed dilated fetal bladder and vesicocentesis was successful in reducing the volume of the bladder. However, the pregnancy was terminated upon request.
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Introduction
Prune-belly syndrome is a rare disease that occurs about 1 per 50,000 live births and more than 90% of the affected patients are male [1]. Early diagnosis and appropriate management before renal compromise is essential for better prognosis. There are few literatures concerning the diagnosis of prune belly syndrome in the first trimester [2-4]. We present a case of an early diagnosed prune belly syndrome and the usefulness of vesicocentesis instead of vesicoamniotic shunt.

Case report
A 36-year-old woman (gravida 1, para 0) at gestational age of 11+6 weeks was transferred to our hospital for further evaluation of the suspected fetal abdominal cyst. She had been diagnosed with diabetes mellitus 2 years before and had regular insulin injections. Otherwise, she had neither familial nor past medical history. Ultrasonography at our hospital confirmed enlarged fetal bladder with the size of 2.7×2.5 cm (Fig. 1) but the classic 'key hole sign' was absent. Other fetal biometric values were appropriate for the gestational age; crown rump length (CRL) 45 mm, neural tube (NT) 0.7 mm.
[image: Figure F1 ]Fig. 1

  Fetal bladder (A) dilated fetal bladder (BL) around which umbilical arteries are shown (color Doppler), bladder size 2.7×2.5 cm. (B) Collapsed fetal bladder (arrow head) after vesicocentesis.



Chorionic villus sampling resulted in 46, XY karyotype. Based upon informed consent, vesicocentesis with 22-gauge spinal needle was performed under ultrasonographic guidance (Voluson E8, GE Medical Systems Kretztechnik GmbH & Co. OHG, Zipf, Austria). The aspirated fetal urine was analyzed. As fetal bladder was not enlarged again until 1 week after vesicocentesis, the procedure seemed to be effective. However, the pregnancy was interrupted because the patient and her husband changed their mind and strongly requested termination of pregnancy. Postmortem gross examination confirmed prenatal ultrasooographic diagnosis. Besides, undiagnosed anomalies were identified; bilateral cleft lip, cleft palate, bilateral club feet, and polydactyly (Fig. 2).
[image: Figure F2 ]Fig. 2

  Postmortem appearance. (A) Cleft lip (arrow) and palate (arrow head). (B) Polydactyly (arrow).




Discussion
Prune-belly syndrome, also called Eagle-Barrett syndrome is a rare congenital malformation. The clinical manifestations are [1] deficiency of abdominal wall muscles [2], cryptorchidism in male fetus [3] genitourinary malformations. The pathogenesis of prune belly syndrome is not yet fully understood. Some theories have been suggested; urinary tract obstruction, maldevelopment of the mesoderm, genetic deficit, and abnormalities of allantois [4]. Prune belly syndrome is also associated with pulmonary, cardiovascular, gastrointestinal and musculoskeletal abnormalities [5]. In our case, postmortem examination revealed cleft lip and palate, club feet and polydactyly. Although cryptorchidism was not so evident because of early geatational age, the key hole sign was not found. Therefore it would be diagnosed as prune belly syndrome with the exclusion of other urinary tract anomalies.
Prune belly syndrome is classified into 3 groups by antenatal and anatomical features [5, 6]. Among them, category I is characterized by pulmonary hypoplasia, pneumothorax, oligohydramnios, renal dysplasia, urethral obstruction patent urachus or club feet. The prognosis is worst in the type I group. Although pulmonary hypoplasia was not clearly identified in the very early gestational age, the fetus with club feet would belong to the category I.
Fetal urine production begins between 8 and 10 gestational weeks and fetal bladder can be identified by ultrasound at least from 11 weeks. Therefore the detection of prune belly syndrome by ultrasound in the very early gestational period is uncommonly reported [2-4]. It is noteworthy that, in our case, very large bladder was identified and the fetus was diagnosed as prune belly syndrome by prenatal abdominal ultrasound before 12 weeks of gestational age.
Hypotonic urine is associated with a better prognosis [7] and kidney functions normally when the urinary concentration of sodium is lower than 50 mmol/L [8]. Early onset of bladder distension and hypertonic urine result in worse prognosis. In our case, the urine analysis revealed hypertonic urine and the concentration of sodium was over 120 mmol/L. This implies that renal function was deteriorated in the very early gestational age. However urine analysis before 20 weeks of gestation may be inaccurate.
As renal function compromise is a factor that determines the prognosis, prenatal intervention is needed to preserve renal function and to provide the aqueous environment for lung maturation [9, 10]. Various management modalities can be applied; regular sonographic monitoring of the urinary tract and amniotic fluid volume in utero, fetal, vesicoamniotic shunting, termination of pregnancy, or early delivery so long as the neonatal viability is achieved.
Vesicoamniotic shunt for urinary obstruction can prevent pulmonary hypoplasia and renal dysplasia or even may improve postnatal quality of life. Early intervention can lead to better results [11, 12]. However, vesicoamniotic shunt is not possible in the very early gestational age as in our case because the fetus is too small for the shunt instrument. In addition, the relatively wide location of placenta and frequent fetal position can be obstacles to vesicoamniotic shunt [13]. However, early intervention would be crucial before deterioration of renal function, especially for early complete urethral obstruction just as our case.
Vesicocentesis for the treatment of fetal megacystis and prune belly syndrome have been reported [14]. We performed vesicocentesis by spinal needle under ultrasound guidance.  It was so effective as to reduce the bladder volume without severe complications.
Although the pregnancy in this case was terminated upon parental request, this study suggests the importance of the early diagnosis of the disease and the prompt intervention to improve prognosis. Our case is one of the earliest diagnoses and managements of prune-belly syndrome. Furthermore, the vesicocentesis with finer needle may be used as an effective treatment modality for the lower urinary tract obstruction developed in the first trimester.


Notes
This case was previously reported as a view only poster presentation (P34.06) at the 20th World Congress on Ultrasound in Obstetrics and Gynecology, 10-14 October 2010, Prague, Czech Republic.

No potential conflict of interest relevant to this article was reported.
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  Fetal bladder (A) dilated fetal bladder (BL) around which umbilical arteries are shown (color Doppler), bladder size 2.7×2.5 cm. (B) Collapsed fetal bladder (arrow head) after vesicocentesis.
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  Postmortem appearance. (A) Cleft lip (arrow) and palate (arrow head). (B) Polydactyly (arrow).
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