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Prenatal description of retinal coloboma
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INTRODUCTION

Although retinal coloboma is a rare condition, with a reported incidence of 1.4 / 10,000 live births [START_REF] Larsen | Essentials of Human Embryology (3rd edn)[END_REF], the very poor prognosis, and in some cases the hereditary pattern, make screening and prenatal diagnosis essential, in order to ensure appropriate genetic and prenatal counselling, and to organize neonatal care.

We present the case of a foetus with an isolated retinal coloboma diagnosed by prenatal ultrasound. The patient did not oppose the publication and signed a informed consent to research. Independent ethics committee is not required for this report, in accordance with the French law. We also present a review of the literature of retinal coloboma diagnosed prenatally, with the objective of detailing the ultrasound signs that help lead to an accurate prenatal diagnosis.

CASE

A 41-year-old primiparous patient was referred to our prenatal diagnosis unit at 23 weeks of gestation (WG) for follow-up of a moderate right renal pelvic dilatation of 7.7mm, identified during the routine second trimester ultrasound scan performed at 20 weeks GA. No eye abnormalities were found. First trimester screening revealed no abnormalities, the risk for trisomy 21 was 1/541, and a non-invasive prenatal test (NIPT) performed at 20 WG was negative for trisomies 21, 18, and 13. The image of the orbits at the 20 WG scan did not show any anomalies.

At 27 WG + 5 days, follow-up ultrasound examination at our reference centre revealed a posterior notch on the retina and an anechogenic and non-vascularized 5mm retro-orbital cyst for which the diagnosis of right unilateral retinal coloboma associated with a colobomatous cyst was considered (Figure 1 et 2). The left eye appeared normal. The ears, the chiasma and the olfactory sulci were well visualized. The left renal pelvis was at the upper limit of normal (9mm).

At 30 WG + 5 days, ultrasound confirmed the findings of coloboma with retro-orbital cyst and additionally showed an associated ipsilateral microphthalmia. Three-dimensional ultrasound of the eyeground reinforced the diagnosis of coloboma, with the visualization of a cleft on the retina (Figure 3). The rest of the examination was normal. The parents did not wish to have any invasive testing. Cerebral MRI at 31 WG +5 days confirmed the presence of a cystic lesion in the postero-internal region of the right eye with mild ipsilateral microphthalmia, compatible with a coloboma (Figure 4). No other cephalic abnormalities identified, especially for a CHARGE Syndrome.

The patient delivered a 3610g male infant after induction at 41 WG + 3 days with a Apgar scores of 10 and an arterial pH of 7.17. At 3 months of life, funduscopic examination showed a colobomatous cyst encompassing the entire right optic nerve. An MRI at 4 months of age confirmed the presence of a right retro-orbital colobomatous cyst of 7x5mm with relative microphthalmia. The distal portion of the optic nerve was partially contained in this colobomatous cyst and ipsilateral atrophy of the optic nerve was identified without any other associated cephalic abnormalities.

At the most recent follow-up of 5 months, ophthalmological examination showed poor prognosis for vision in the right eye and asymmetric strabismus, more marked on the right side. Examination of the left eye showed no significant neuro-ophthalmological abnormality for the patient's age.

Due to the prenatal findings, a renal-coloboma syndrome was considered in the differential diagnosis and ruled out with a renal ultrasound and urinalysis.

DISCUSSION

Our case illustrates the typical ultrasound signs of retinal colobomata with the direct sign, a posterior retinal notch, and the indirect signs of retro-orbital cyst and microphtalmia.

Ocular coloboma results from an abnormality of embryonic development. It is a lack of closure of the colobomic cleft, which occurs around the sixth week of embryonic life [START_REF] Larsen | Essentials of Human Embryology (3rd edn)[END_REF][START_REF] Hero | The prenatal development of the oprti fissure in Colobomatous Microphthalmia[END_REF].

Retinal colobomas are an important cause of visual impairment and blindness in childhood.

They can be isolated, or more often part of a polymalformative syndrome [START_REF] Stoll | Congenital eye malformations in 212,479 births[END_REF].

Although it is a congenital condition, it is rarely diagnosed during the prenatal period, likely related to the fact that ultrasound examination of the fetal eye is difficult, and often overlooked. Prenatal diagnosis of retinal coloboma has only been reported in a small number of cases (8 cases [START_REF] Bault | Retinal coloboma: prenatal diagnosis using a new technique, the virtual fetal eyeground[END_REF][START_REF] Hanssens | Prenatal diagnosis of retinal coloboma: interest of the three-dimensional ultrasonography[END_REF][START_REF] Righini | Prenatal magnetic resonance imaging of optic nerve head coloboma[END_REF][START_REF] Dar | Prenatal diagnosis of colobomatous Microphtalmos[END_REF]) (Table 1). In most cases, the diagnosis was first considered when performing magnetic resonance imaging as part of the work-up of prenatal fetal malformations. In our review of the literature, we identified only 3 cases of coloboma diagnosed by prenatal ultrasound.

Our case adds to other previously published cases that demonstrate that the prenatal diagnosis of retinal coloboma can easily be made by ultrasound. Microphthalmia is one of the most common signs, because it is accessible to routine screening, and it is present in 2 thirds of cases (6 cases / 9). Of the 3 cases for which a diagnosis of microphthalmia was missed by prenatal ultrasound, 1 case [6, case 2] had bilateral microphtalmia at birth, which was likely to have been more difficult to identify prenatally. Retro-orbital cysts are found in nearly 50% of cases (4/9).

Colobomas can be isolated (44.4%) or associated with other anomalies (55.6%). While mostly unilateral (77.7%), colobomas may be bilateral (22.3%). Bilateral colobomas were associated with malformative syndromes in all of the reported cases. Unilateral colobomas were reported as isolated finding in 57% of cases, and with associated anomalies in the other cases. The proportion of associated anomalies may be overestimated in cases with a prenatal diagnosis, because the first sign to be detected during screening is often another anomaly, leading to in-depth ultrasound examinations and MRI, which reveal the coloboma.

There is potential for improving prenatal diagnosis of these ocular diseases, with better quality of prenatal imaging, and knowledge of the signs which may be observed, in particular in case of ocular asymmetry. The development of new techniques such as the volume acquisition of the retina can allow a more didactic vision of the retinal cleft [START_REF] Bault | Retinal coloboma: prenatal diagnosis using a new technique, the virtual fetal eyeground[END_REF]. National French guidelines doesn't mention to asses in a systematic way the fetal orbits. According to the ISUOG recommendations, examination of the eyes requires confirmation of the presence of both orbits in routine screening, if technically feasible. [START_REF] Salomon | on behalf of the ISUOG Clinical Standards Committee . Practice guidelines for performance of the routine mid-trimester fetal ultrasound scan[END_REF] We believe that ultrasound examination of the eye is simple, fast and can be effective for many ocular pathologies.

Therefore, examination of the eyes meet characteristics for a good screening strategy, if it is carried out systematically, especially considering low occurrence of ocular pathologies.

Feasible criterion seems contrary to a good screening strategy because this purpose should theoretically be independent of a feasibility option. In the context of colobomas, it must focus on microphthalmia and, in case of microphthalmia, a coloboma of the eye should always be sought.

There is also room for improvement of screening for fetal eye abnormalities. Because they can be bilateral and symmetrical, and easy to overlook, a simple checklist is imperative during prenatal screening ultrasound. This list should focus on determining the presence of the eyes, the morphology of the lens and vitreous and appreciate the measurement of ocular biometry. [START_REF] Burns | Diagnostic Imaging of Fetal and Pediatric Orbital Abnormalities[END_REF]. We emphasize the importance of the axial section with visualization of the 2 frontal eyeballs, to evaluate a possible asymmetry, and then look for a retro-orbital anechoic image.

A subjective evaluation is usually sufficient to detect an abnormality. But if in doubt, measurements of interorbital diameter and ocular diameter can be performed. A host of standard measurements have been established with charts according to gestational age. [10; 11; 12]. An eyeball at birth is approximately 17-18 mm and the fetal lens can be visualized from 14 weeks GA, possibly by an abdominal or endovaginal route [START_REF] Robson | MR imaging of foetal head and neck anomalies Neuroimaging[END_REF]. First trimester eye exam screening is not recommended in low risk population by national guidelines but can be useful in a high risk or selective screening.

Most often unilateral (7 cases out of 9), the antenatal diagnosis of retinal coloboma is more often made as part of a polymalformative syndrome (5 cases out of 9). But this latter characteristic is probably skewed by the fact that a polymalformative syndromes often lead to further and repeated ultrasound examinations and an MRI is often performed, making it more likely that ocular abnormalities will be identified in the context of repeated and multimodalsity investigations.

We have demonstrated the importance and ease of a careful prenatal examination of the eye. Thus, in case of microphthalmia, a retro-orbital cyst, or a posterior retinal cleft, which are all signs of a chorioretinal coloboma, this possibility must be carefully investigated. MRI is considered to be the gold standard for prenatal evaluation of fetal eyes [START_REF] Robson | MR imaging of foetal head and neck anomalies Neuroimaging[END_REF], thus a fetal MRI should be recommended if doubt remains about ocular anatomy. It is also necessary to refer the patient to a tertiary referral centre, and a detailed morphological ultrasound should be performed to look for other abnormalities, which would worsen the prognosis. Once it is determined whether or not the ocular lesion is isolated, and whether it is unilateral or bilateral, the patient can benefit from specific prenatal counselling. However, it is often difficult to exclude entirely a coloboma of the other parts (such as eyelid or corneal coloboma) on the contralateral eye, that will increase the risk of a syndromic association related to the bilateral component, and that need to be explained to the parents. Retinal colobomas are responsible for severe functional impairment. Depending on the constellation of clinical and imaging findings, an amniocentesis can be discussed, and the parents may possibly benefit from genetic counselling depending on the hereditary nature. The couple should also be referred to a paediatric ophthalmologist to provide care from birth. This is why ultrasound practitioners must be aware of the findings and methods required to diagnose coloboma. It is also essential to know the associated signs concerning the main syndromes. The syndromes associated with coloboma are CHARGE Syndrome (coloboma, cardiopathy, choanal atresia, growth and developmental restriction, genital hypoplasia and pubertal delay, as well as abnormalities of the ear and hearing.,) Aicardi syndrome (agenesis of the corpus callosum, coloboma with chorioretinal deficits and infantile spasms) and Kidney coloboma syndrome (coloboma with renal malformations and / or renal deficiency). This work constitutes to our knowledge the first review of the literature to identify the different cases of coloboma detected prenatally. In view of the small number of cases of retinal colobomas detected by prenatal ultrasound, our case, the 4th described in the literature, improves knowledge of this uncommon diagnosis. In the future, we would hope for more prenatal descriptions of colobomas. Finally, we can hope in the near future to see new ultrasound techniques for a better prenatal imaging of orbits. In this sense, the technique of volume acquisition of the retina by 3D ultrasound seems to be the most promising, but further evaluation is needed. 
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Figure 1 -

 1 Figure 1 -Cross section at the level of the orbits at 30 weeks of gestation. Posterior notch on the retina corresponding to the pathognomonic finding for the diagnosis of a retinal coloboma.

Figure 2 -

 2 Figure 2 -Cross section at the level of the orbits at 27.5 weeks of gestation. Right retro orbital anechogenic image corresponding to a colobomatous cyst.

Figure 3 -

 3 Figure 3 -The "virtual fetal eyeground". 3D Ultrasound of the retina at 30 weeks of gestation: colobomatous cleft is visible as a hole at the level of retina in reconstruction mode (blue arrow).

Figure 4 -

 4 Figure 4 -MRI at 31 WG. Cross section at the level of the orbits. (a) cystic lesion in the posterointernal region of the right eye. (b) colobomatous cleft on the retinal right eye . (white arrow).

Table 1 -Details of reported cases of prenatal diagnosis of retinal coloboma.
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						Aicardi syndrome with agenesis of corpus		
			No	No	Unilateral	callosum and interhemispheric cysts	No	MRI
	Righini A et al. Case 4 [6]	21	Yes	Yes	Unilateral	Isolated	No	MRI
	Suhail A. Dar [7]	unknown	Yes	Yes	Unilateral	Polymalformative syndrome (malformation of shortened) upper left limb with no hand, radius and ulna	unknown	MRI
					Unilateral : 7/9			Ultrasound :
	Total		6/9 (66,6%)	4/9 (44,4%)	(77,7%) Bilateral : 2/9	Isolated 4/9 (44,4%) Polymalformative syndrome 5/9 (55,6%)		4/9 (44,4%) MRI 5/9
					(22,3%)			(55,6%)