
* Corresponding author: Ashraf Mohammadzadeh, Neonatal Research Center, Faculty of Medicine, Mashhad University of MedicalSciences, Mashhad, Iran. Tel: +9809153146917; Email: Mohamadzadeha@mums.ac.ir
Please cite this paper as:Mohammadzadeh	A,	Farhat	Ash,	Saeidi	R,	Vaezi	A.	Red	Re lex	Examination	in	Neonates	for	2	Years	Screening. IranianJournal of Neonatology. 2020 Dec: 11(4). DOI: 10.22038/ijn.2020.39707.1632

Original ArticleOpen Access

Red	 Re lex	 Examination	 in	 Neonates	 for	 2	 Years
Screening
Ashraf Mohammadzadeh1*, Ahmad Farhat1, Reza Saeidi1, Azin Vaezi21. Neonatal Research Center, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran2. Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran
ABSTRACT

Background: Red reflex is a simple test that can detect potentially life-threatening	ocular	abnormalities.	In	2012,	a	red	reflex screening campaign started in Umbria, central Italy. In the present study, we report the results of eyeexamination	in	the	routine	 irst	visit	of	newborns	in	a	private	hospital	within	2014-2016.
Methods: The	red	re lex	test	was	carried	out	as	a	part	of	the	 irst	health	visit	of	newborns	in	a	private	hospital	for	2	years. The eyes of all newborns were examined on the first day of life by a handheld ophthalmoscope. The suspectedcases with cataract were referred to the Ophthalmologic Department of Mashhad University of Medical Sciences,Mashhad, Iran, for the confirmation of the diagnosis.
Results: During	the	2	years	of	the	study,	a	total	of	10,484	neonates	were	delivered	in	this	hospital	10	of	whom	were	referred	for	ophthalmology	consultation	due	to	suspected	abnormal	red	re lex.	In	2	cases	(0.019%),	the	diagnosis	of	congenital cataract was confirmed by an ophthalmologist.
Conclusion: The results of the current study are consistent with the findings of previous studies, although the reportson red reflex screening are sporadic in the literature. Due to low cost and easy performance and in spite of high false-positive red reflex test, it appears to be useful for the early diagnosis of congenital low-vision disease for theprevention of vision impairment. In addition, the present study confirmed that the red reflex test should become a partof the first newborn examination immediately after birth.
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IntroductionLeukocoria or white pupillary reflex is a badsign in newborns. It can be caused by theopacification of any structures lying in the visualaxis, including the cornea, lens, vitreous, andretina. The majority of these conditions aresignificant for visual impairment which should notbe delayed until the child gets older. On the otherhand, retinal conditions, such as retinoblastoma,can be life-threatening. Therefore, the screeningand evaluation of leukocoria should be performedat every well-baby and well-child	 visit	 (1).	 This	screening can be conducted by testing for anintact red reflex using a direct ophthalmoscope.Congenital cataract (CC) is the most commontreatable cause of visual impairment in childhood.It	is	responsible	for	about	10%	of	low	vision	cases	in	children	(2).	The	early	diagnosis	and	treatment	

of CC have become a priority of the global Vision2020	 initiative	 of	 the	 World	 Health	 Organization	(WHO)	 (3).	 In	 children	 with	 CC,	 vision	 can	 be	saved if the disease is diagnosed and treated soonafter birth. The incidence of low vision due tocongenital	 causes	 is	 reported	 as	 1-6	 cases	 per	10,000	live	births	in	the	western	world	(2).	A cataract is different based on the location,severity, and degree of vision obstruction. Suturalcataracts are opacities in the anterior andposterior 'Y' sutures representing the early fetallens fibers. However, these cataracts do not causevisual problems and are typically incidentallyobserved during an eye examination.Nuclear cataracts result from opacification inthe	 center	 of	 the	 lens,	 and	 more	 than	 3	 mm	 in	diameter is visually significant because they
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occlude the visual axis. Lamellar cataracts areconsidered opaque layers in the middle of the lenswith a clear lens on either side. These cataractstypically indicate an intrauterine insult at onestage of development opacifying the layer thatdeveloped at that stage; however, these cataractsare not usually significant.Furthermore, anterior and posterior subcapsularcataracts, polar cataracts, and lenticonus arecentrally located at the level of the capsule of thelens. Generally, posterior cataracts are more visuallysignificant than anterior ones because they arelocated close to the nodal point from which light raysshould	pass	to	get	to	the	retina	(1).	There have been very limited reportsconcerning the result of red reflex screening inneonates	(4-5).	With	this background in mind, thepresent	 study	 reports	 the	 results	 of	 the	 2-year(2014-2016)	 investigation	 of	 screening	 using	 the	red reflex test for the assessment of the frequencydistribution of CCs in a private maternity hospitalin the northeast of Iran.
MethodsAll the newborns delivered in the privatematernity hospital were tested for red reflex by adirect handheld ophthalmoscope in the routinenewborn	examination	during	the	 irst	24	h	of	age.	In this hospital, all the neonates routinely receivewell-baby visits on the first day of life by aneonatologist. The newborns who were observedwith cataract or opacification of the lens of morethan	75%	vertically	or	horizontally	were	referred	to an ophthalmologist for the confirmation of thediagnosis. In this study, we report a single-centerclinical experience with conducting the red reflextest as a part of the routine newborn physicalexamination in a private hospital in Mashhad,northeast	of	Iran,	within	2	years.	
ResultsDuring	 2	 years	 of	 study,	 a	 total	 of	 10,484	neonates were delivered in this hospital andscreened with the red reflex examination.Accordingly,	10	newborns	with	central,	vertical,	or	horizontal opacification of the lens were referredfor ophthalmology consultation due to suspectedabnormal red reflex. All newborns were term witha	mean	birth	weight	of	3300	g.	In	these	neonates,	more than one-half, the lens were vertical orhorizontally not clear. In two newborns, thediagnosis of CC was confirmed due to usingcorticosteroids by the mother during the firstmonth of pregnancy for one of them and positivefamily history of cataract for another, giving a

frequency	distribution	of	1.9	per	10,000	neonates.	Therefore, the prevalence of CCs in this hospitalwas	reported	as	0.19	in	every	1,000	live births.
DiscussionChildren are considered a priority in Vision2020,	 as	 the	 WHO’s	 global	 initiative	 for	 the	prevention	 of	 avoidable	 visual	 impairment	 (6).	Moreover,	CC	is	responsible	for	about	10%	of	low	vision	 cases	 among	 children	 (2).	 The	 CC	 is	 the	most common cause of preventable childhoodpartial visual impairment or blindness. It can beprevented both by primary prevention, such asrubella immunization, or secondary prevention bythe early screening of the pupillary red reflex.The red reflex test uses the transmission oflight from an ophthalmoscope through all thenormal transparent parts of the eye structures.The positive predictive value of the test is reportedas	 42%	 (7);	 therefore,	 any	 factors	 avoiding	 or	blocking this optical pathway will result in anabnormality	of	the	red	re lex.	In	2012,	a	red	re lex	screening campaign started in Umbria, central Italy(8).	 Screening	 newborns	 with	 the	 red	 re lex	 is	widely accepted. In addition, the AmericanAcademy	 of	 Pediatrics	 (1)	 and	 British	 Pediatric	Association	 (9)	 recommended	 considering	 red	reflex examination a component of eye evaluationin the neonatal period and all subsequent routinehealth examinations to minimize the risk of delayin the diagnosis of serious, vision-threatening, orlife-threatening disorders.In spite of the above-mentioned recom-mendation, there are large variations inconducting a red reflex examination. In mostcountries, recommendations or guidelines includethe red reflex examination with a handheldophthalmoscope at least twice, the first one in thenewborn	 period	 and	 second	 one	 in	 the	 irst	 6-8	weeks	 of	 life	 (10).	 In	 the	 present	 study,	 the	prevalence of documented CC was reported as0.19	in	every	1,000	live	births.	Sheeladevi et al. observed that the overallprevalence of childhood cataracts and CC rateswere	 0.32/10,000	 and	 22.9/10,000	 children,	respectively. The incidence is within the range of1.8	 to	3.6/10,000	per	year.	On	the	other	hand,	the	prevalence rates of childhood cataracts in low-income and high-income courtiers were observedto	be	0.42	to	2.05/10,000	and	0.63	to	13.6/10,000,	respectively. There was no difference in theprevalence	based	on	laterality	or	gender	(11).		In a cross-sectional study carried out in Egypton	2,500	cases	presenting	with	genetic	disorders,the most common ocular anomalies were CC,
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retinal dystrophies, glaucoma, and retinoblastomain	 the	 order	 of	 frequency	 (12).	 In	 a	 study	conducted	 in	 Israel	 during	 2000-2008,	 the	prevalence	of	CC	was	reported	as	0.68	per	10,000	newborns	 (13).	 In	 the	 United States and Europe,based on a routine notification system formonitoring congenital anomalies, the annualprevalence of congenital or infantile cataract hasbeen	estimated	to	be	approximately	1	per	10,000	of	 the	 total	 number	 of	 births	 (14).	 The	 British	Congenital	 Cataract	 Interest	 Group	 reported	 2.29	per	 10,000	 cases	 by	 the	 age	 of	 1	 year	 with	congenital	and	infantile	cataracts	(15).	A cohort study carried out in the UnitedKingdom,	 within	 1995-1996,	 demonstrated	congenital and infantile cataracts in less than halfof	 the	 cases	 at	 the	 age	 of	 8	 weeks	 or	 under	 (16).	Bhatti	 et	 al.	 (17)	 in	 a	 similar	 study	 in	 the	 United	States	 showed	 that	 38%	 of	 the	 neonates	 were	diagnosed	 with	 CC	 after	 the	 age	 of	 6	 weeks.	Sotomi	 et	 al.	 (18)	 showed	 that	 none	 of	 27	newborns with CC were diagnosed by thenewborn	ophthalmic	examination	within	10	years	of experience in a single center.Many studies carried out on the prevalence ofCCs have demonstrated differences in region andpopulation due to various epidemiologicalcharacteristics. The frequency of CC is quite variedfrom study to study due to regional andsocioeconomic factors. For examples, one study on200,000	 children	 with	 blindness	 due	 to	 CC	 (by	Foster	 et	 al.;	 1997)	 and	 another	 study	 (by	 Lin	 et	al.;	 2014)	 showed	 the	 prevalence	 of	 1	 to	 15	 per	10,000	children	worldwide	and	1	to	3	per	10,000	births in developing countries, respectively.However, a third study observed theprevalence	 of	 childhood	 cataracts	 to	 be	 0.42	 to	2.05	per	10,000	children	 in	developing	countries,	compared	 to	 0.63	 to	 13.6	 per	 10,000	 children	 in	developed	 countries	 (Sheeladevi	 et	 al.;	 2016)	(19,20,21). Therefore, there are differentdistribution totally in the present study it wassimilar to those reported for studies in developingcountries.
ConclusionIn this study, the prevalence of CC was 0.19	in	every	1,000	live	births	in	a	private	hospital.
AcknowledgmentsThe authors would like to express theirgratitude to the co-chief of the hospital.
Conflicts of interestThe authors declare that there is no conflict of

interest.
References1. American Academy of pediatrics: section onOphthalmology; American Association for pediatricophthalmology and strabismus; American Academyof ophltalmology; American association of CertifiedOrthoptist. Red reflex examination in neonates,infants,	 and	 children.	 Pediatrics.	 2008;	 122(6):1401-4.	2. Lambert SR, Drack AV. Infantile cataract. Survophtalmol.	1996;	40(6):427-58.	3. World health organization. Global Initiative for theelimination of avoidance blindness. Geneva: Worldhealth organization;	1977.	4. Magnusson G, Bizjajeca S, Haargaard B, LundsromM, Nystrom A, Tronqvist K. Congenital cataractscreening in maternity ward is effective: evaluationof the pediatric cataract register of Sweden. ActaPaediatr.	2013;	102(3):263-7.	5. Evantov–Froedman S, Leiba H, Fildel–Rimon O,Juster-Richard A, Shinwel ES. The red reflexexamination ion neonates an efficient tool for earlydiagnosis of congenital ocular diseases. Isr MedAssoc	J.	2010;	12(2):259-61.	6. Murray McGavin DD. Global initiative for theelimination of avoidable blindness. Community EyeHealth.	1998;	11(25):3.7. Ruttum MS, Nelson DB, Wamser MJ, Balliff M.Detection of congenital cataracts and other ocularmedia	opacities.	Pediatrics.	1987;	79(5):814-7.	8. Cagini C, Tosi G, Stracci F, Rinaldi VR, Verrotti A. Redre lex	examination	in	neonates:	evaluation	of	3	years	of	screening.	Int	ophtalmol.	2017;	37(5):1199-204.	9. Royal College of Ophtalmologists. Ophtalmicservices for children: report of a joint working party.London: Royal College of Ophtalmologists and theBritish	Pediatric	Association;	1994.	10. Haargaard B, Nystrom N, Rosensvard A, Tornqvist K,Magnusson G. The paediatric cataract registers(PECARE): analysis of age at detection of congenitalcataract.	ACTA	Ophtalmol.	2015;	93(1):24-6.11. Sheeladevi S, Lawrenson JG, Fielder AR, Suttle CM.Global prevalence of childhood cataract: asystematic	review.	Eye	Lond.	2016;	30(9):1160-9.	12. Tomairek RH, Amin M, Raafat K, Abdel Hady S,Elkotoury H. Prevalence of congenital ocularanomalies among children with genetic disorders:an	 Egyptian	 study.	 Semin	 Ophthalmol.	 2018;	33(5):613-9.	13. The Israel Neonatology Association guidelines forroutine red reflex examination in newborns.Hebrew. Available at: URL: http://www.isneonet.org.il/upload/infocenter;	2009.	14. Litmanovitz I, Dolfin T. Red reflex examination inneonates: the need for early screening. Isr MedAssoc	J.	2010;	12(5):301.15. Rahi JS, Dezteux C, The British Congenital CataractInterest Group. Measuring and interpreting theincidence of congenital ocular anomalies: lessonsfrom a national study of congenital cataract in the



Congenital Cataract Mohammadzadeh A et al

49 Iranian Journal of Neonatology 2020; 11(4)

UK.	Invest	Ophtalmol	Vis	Sci.	2001;	42(7):1444-8.	16. Rahi JS, Dezateux C. National cross sectional study ofdetection of congenital and infantile cataract in theUnited Kingdom: role of childhood screening andsurveillance.	BMJ.	1999;	318(7180):362-5.	17. Bhatti TR, Dott M, Yoon PW, Moor CA, Gambrell D,Rasmussen SA. Descriptive epidemiology of infantilecataracts in metropolitan	 Atlanta,	 GA.	 1968-1998.	Arch	Pedaiter	Adoless	Med.	2003;	157(4):341-7.	18. Sotomi O, Ryan CA, O'Connor G, Murphy BP. Havewe stopped looking for a red reflex in newbornscreening?	Ir	Med	J.	2007;	100(3):398-400.	

19. Li J, Xia CH, Wang E, Yao K, Gong X. Screening,genetics, risk factors, and treatment of neonatalcataracts.	Birth	Defects	Res.	2017;	109(10):734-4320. .Saeidi	R,	Izanloo	A,	Habibnejad	R.	P435	Retinopathy	of prematurity prevalence and risk factors indeveloping countries. Archives of Disease inChildhood.	2019	Jun	1;104(Suppl	3):A326.21. Saeidi R, Hashemzadeh A, Ahmadi S, RAHMANI S.Prevalence and predisposing factors of retinopathyof prematurity in very low-birth-weight infantsdischarged from NICU.


