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Abstract

Introduction: The OEIS complex or syndrome is the most severe form of the exstrophy-epispadias complex and is
characterized by the existence of an omphalocele, bladder exstrophy, anal imperforation and spina bifida. We report an
atypical case of OEIS complex associated with further birth defects admitted to our department. The diagnostic and
therapeutic approach to the complex congenital malformations involved are highlighted, as well as difficulties
encountered in a limited resource setting.

Case Report: This was a neonate referred for the management of a congenital malformation on the first day of life. The
baby was born vaginally at 35 weeks of gestation with a birth weight of 2000 g and significant major risk factors for
neonatal sepsis. Two antenatal ultrasounds had revealed fetal uropathy. On admission, the clinical exam revealed: a
type 1 omphalocele, an anorectal malformation with a recto-urinary fistula and a covered lumbosacral dysraphism.
Paraclinical examinations revealed an associated cardiac anomaly. The karyotype analysis was not done due to lack of
financial means. Supportive care was given and the neonate underwent surgical reconstruction of birth defects on day
20.

Conclusion: The OEIS complex is a rare morbid congenital polymalformative syndrome in neonates. Patients require
keen diagnostic enquiry and immediate postnatal multidisciplinary management, with long-term follow-up.
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1. Introduction

Cloacal extrophy is an extremely rare congenital anomaly (1/200000 to 1/400000 live births) related to abnormal
development of the cloacal membrane, which is a transitional membrane composed of endoderm and ectoderm that
covers the embryonic cloacae [1]. The arrest of the development of the cloacal membrane leads to the externalization
of the urethra, vagina and rectum through a common orifice. Defective embryogenesis exacerbates the problem by
disrupting the continuity of the abdominal wall, resulting in an abdominal wall defect with failure of closure of the lower
urinary tract, the colon and other possible developmental anomalies [1,2]. This major congenital anomaly is the most
severe form of the bladder extrophy-epispadias complex spectrum characterized by omphalocele, bladder extrophy,
anal imperforation and spinal defects grouped under the term OEIS complexe [3,4]. It is often associated with other
malformations, involving the gastrointestinal and skeletal spheres [3]. [t was first described in 1709 by LITTRE, and for
along time was considered a devastating pathology due to infectious, metabolic or nutritional complications associated
with short bowel syndrome and intestinal obstructions [2, 5]. Nowadays, advances in neonatal resuscitation and the
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development of new surgical practices justify a survival rate of 83-100% [6]. However, the prognosis, although
dependent of associated anomalies, remains uncertain in our context with a low technical platform. We report a clinical
case of an OEIS complex admitted to our department. The complexity of the congenital malformations and the
therapeutic difficulties are highlighted.

2. Case presentation

This is a newborn baby on its first day of life referred for the management of a congenital malformation noted at birth.
The mother was primiparous, aged 22 years, the father was 26 years old with no notion of consanguinity. Four prenatal
consultations (PCN) had been carried out in a rural area with an undocumented infectious work-up. We did not find any
consumption of teratogenic substances such as alcohol, traditional pharmacopoeia products or others. There was no
history of high blood pressure, gestational diabetes or any other chronic pathology during pregnancy, fasting blood
glucose was at 0.82g/1. The mother had received iron and folic acid throughout the pregnancy in adequate doses. Two
ultrasound scans were performed, the last one at 33 weeks’ gestation, which showed pyelocal dilatation of the right
kidney in favor of a fetal uropathy. Delivery was per vaginal at 35 weeks’ gestation + 3 days, with amniotic fluid
described as meconium stained and fetid. The birth weight was 2000 g with an Apgar score of 8 and 10 at the 1st and
5th minute respectively.

Physical examination on admission revealed: a pink, quadriflexed newborn with normal vital and anthropometric
parameters for gestational age. Signs of prematurity including thin skin and lanugo were found. Upon physical exam,
the estimated gestational age was equivalent to 36 weeks according to the Ballard score. The neurological examination
was normal. We had a type 1 omphalocele with an umbilical hernia marked by a soft, painless, expansive and poorly
reducible swelling, largely covered by the skin, centered on the umbilicus with a neck of about 3 cm in diameter and
height (fig1). The newborn also had cloacal exstrophy with two exstrophied hemi bladders, separated by the everted
cecum with meconium discharge mixed with urine (figl). There was a sexual differentiation anomaly, anorectal
malformation with recto-urinary fistula (figl). On the other hand, there was a covered lumbosacral dysraphism, we had
no deformity of the limbs or joints (fig2).

Figure 1 and 2 Omphalocele type 1, cloacal extrophy, anal imperforation, external genitalia ambiguity

Figure 3 Spina bifida occulta meningocele
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Medical imaging examinations were carried out to determine the nature and extent of the malformations. Cardiac
ultrasound revealed an ostium secundum type inter-atrial communication of approximately 2.5 cm, the interventricular
septum being intact (fig4). Abdominal and pelvic ultrasound concluded there was bladder extrophy, with integrity of
the intra-abdominal organs. The transfontanellar ultrasound showed a posterior superficial formation of pure anechoic
content measuring 38 x 17 x 33 mm, that is 11 cc in volume, with an opening into the medullary canal, suggesting a
meningocele, the dural sheath not being visualized in the mass. Moreover, the requested karyotype could not be
performed due to lack of financial means.

The newborn was put on triple antibiotic therapy (cefotaxime, ampicillin and gentamycin) in view of the meconium-
stained and fetid coloration of the amniotic fluid for 10 days according to the department's protocol. Enteral feeding
with breast milk was started on the second day of hospitalization due to the absence of secretions coming back through
the nasogastric tube. Twice daily wet dressings of the abdomen were performed until the surgery.

The child underwent surgery on the 20th day oflife. This consisted of a two-step surgical intervention, of which the first
comprised an exploratory laparotomy with a peri omphalocele incision and the reconstruction of digestive and uro-
genital defects. The second step consisted of lumbosacral dysraphism menongoccele repair.

Figure 4 Ostium secundum type atrial septal defect of about 2.5 cm

3. Discussion

The OEIS complex constitutes a spectrum of anomalies whose definition has long been controversial due to the variety
of clinical presentations. These have been grouped under the acronym OEIS: Omphalocele, exstrophy, anal
imperforation and spinal defect [7]. Cloacal exstrophy, which we report, is the most severe and rare of the four clinical
forms of the OEIS complex. It was first described in 1709 by Littré, and more than two centuries later, the first successful
surgical repair was introduced in 1812 by Meckel [8].

The incidence of cloacal exstrophy is approximately 1/200,000-400,000 live births although some authors suggest a
higher incidence, hidden by undiagnosed or misdiagnosed forms [9]. A male predominance has been reported but more
recent studies rule out a gender predilection [10,11].

Numerous risk factors, specifically teratogenic factors (diphenylhydantoin, diazepam, methamphetamine, valproic
acid), assisted reproduction, alcoholism, smoking, diabetes mellitus, multiparity, influenza and gonococcal infections
have been reported to increase the risk of cloacal exstrophy [12, 13]. However, most of these associations were limited
to one or two cases [14]. Thus, there is very little evidence for a causal link between specific teratogenic factors and
cloacal exstrophy.

Cloacal exstrophy is more common in monozygotic twins than in heterozygotic twins suggesting a genetic component
to the syndrome [14]; it may also be associated with trisomy 21, trisomy 18, Triple-X syndrome, Turner syndrome and
1p36 deletion [7,14]. A potential cause could be mutations in the HLXB9 and HOX genes, the so-called homeobox genes
involved in embryonic mesoderm development [15].

In our case, due to financial limitations of the patient's family, maternal infectious workup was not performed, neither
were genetic investigations. Nevertheless, the early maternal age found in our case, just as the notions of fetid and
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meconium stained amniotic fluid as infection criteria, were non negligible risk factors for congenital malformations [12,
16,17, 18].

Several possible embryological mechanisms have been raised concerning the OEIS syndrome, including a defect in
blastogenesis where there is a single defect localized in the early caudal mesoderm at about 29 days of development, or
alack of mesodermal migration during the early period of striation. Indeed, failure of cloacal septation with persistence
of the cloaca, rudimentary midgut and imperforate anus may occur. As well as failure of cloacal membrane breakdown
resulting in cloacal exstrophy, omphalocele, lack of pubic rami fusion and also abnormal vertebrae resulting from somite
malformation [4, 9].

According to Mallikarjunappa et al, antenatal diagnosis is possible in the second trimester of pregnancy by identifying
syndromic components. These are classified into major criteria such as: non-visualization of the bladder, omphalocele,
myelomeningocele, subumbilical abdominal lesion. While minor criteria comprise: malformations of the locomotor
system, kidneys, hydrops fetalis, hydrocephalus, single umbilical artery [13-22]. In our case, only malformative
uropathy was suspected during the antenatal period, proving the diagnostic limitations of ultrasound in these cases.

According to the authors, fetal MRI represents the gold-standard for prenatal diagnosis of OEIS complex. Indeed, it
allows a better visualization of the structures and defects that may be present, but is not always accessible in current
practice [9,18-25]. Antenatal diagnosis offers several advantages, such as a better understanding of the condition by the
parents with psychological, financial and moral preparation for treatment as well as in utero transfer to facilities able
to manage cloacal exstrophy. This makes perinatal and maternity accommodations feasible for the mother and the baby
[9,26-38]

The clinical diagnosis of cloacal exstrophy may be obvious at birth. However, in this patient, its four classical
components were contested with spina bifida occulta of lumbosacral location. Classical cloacal exstrophy manifests as
two exstrophied bladder halves divided by a band of exstrophied cecum, usually accompanied by a prolapsed ileal
segment. In our case, there was no typical small bowel prolapse, the so-called "elephant trunk" deformity. It is common
to find duplicated appendicular orifices in the central band. The most inferior orifice, representing the distal colon, was
not duplicated in this newborn. It is not always obvious on inspection to distinguish the various digestive segments, and
the true intestinal anatomy in all cases is only established on surgical exploration (Fig. 2). The male genitalia are usually
represented as an epispadias penis on the widely separated pubic bones. In female fetuses, the mullerian duct orifices
may be exstrophied under the bladder mucosa, a double vagina and a bifid clitoris may be present. In our case, it was
difficult to determine the sex of the newborn from external examination.

Surgical correction of cloacal exstrophy is usually initiated in the neonatal period, within the first 72 h of life if possible
[7]. Multidisciplinary collaboration is essential for comprehensive and effective management, involving neonatal
pediatricians, pediatric surgeons and urologists. It is also recommended that neurosurgeons be consulted in the
management of spinal dysraphism [7].

Pediatric management, including preoperative resuscitation, is the cornerstone [22]. Indeed, correction can only take
place once the patient is medically stable. Early correction reduces bacterial colonization of exposed viscera and may
reduce the need for pelvic osteotomy. An individualized approach to reconstruction of the genitourinary and
gastrointestinal tract, whether in one or more stages, is commonly recognized as producing the best long-term outcome.
According to several authors, the goals of repair include safe closure of the abdominal wall and bladder, preservation of
renal function, prevention of bowel syndromes, functional and cosmetic reconstruction of the genitalia, and
achievement of acceptable urinary and fecal continence [7, 9, 13, 20, 21].

From a pediatric point of view, during the first years of life, the emphasis must be placed on the growth and development
of these children. Their condition makes them particularly prone to recurrent urinary tract infections, so their growth
and nutrition must be carefully monitored, both clinically and paraclinically through regular renal ultrasound scans [39-
42].

The prognosis is variable and depends on the severity of the structural defects. Mortality in developing country series
is very high, due to a combination of renal, pulmonary and cardiac complications [9,21]. According to several authors,
patient survival also depends on the optimal management and level of advancement of pediatric surgery, and thus of
pediatric health care in general [9, 13]. In other words, survival of OEIS patients would be an indicator of the quality of
pediatric care. In developing countries such as ours, the prognosis remains guarded, especially concerning the
postoperative follow-up marked with anal and urinary incontinence [22].
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4. Conclusion

The OEIS complex, although rare, represents a diagnostic and therapeutic challenge, especially in countries with limited
resource setting. [ts management requires a multidisciplinary consultation, involving curative and preventive aspects.
However, given the social drama to which congenital birth defects are identified, the popularization of genetic
counselling, efficient prenatal consultations, antenatal diagnosis and surgical intervention are of growing necessity.
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