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Umblical hernia, hypertelorism, sensorineural deafness:Is it Donnai–Barrow syndrome?
Serap Tutgun Onrat, Yaşar Sivaci, Ersel Onrat, Tülay Köken

ABSTRACT
Introduction: Donnai–Barrow syndrome is arare autosomal recessive disorder firstdescribed in 1993 and characterized bydiaphragmatic hernia, hypertelorism, agenesisof the corpus callosum and deafness. CaseReport: A 23yearold female with clinicalfeatures similar to Turner patients were sent toour department by cardiology department. Themain features were umblical hernia,hypertelorism (interpupillary distance 45 mm),and sensorineural deafness. Other findingsincluded midface hypoplasia, a broad forehead,exotropia, frontal bossing and wide anteriorfontanel, down slanting palpebral fissures, shortnose with a broad tip, cubitis valgus andposterior rotated ears, webbed neck and shortstature (height  144 cm, weight  47.5 kg).Magnetic resonance imaging (MRI) scan of thebrain confirmed arachnoid cyst, cervical spinal

stenosis (thought to be secondary tohydrocephalus) and absent corpus collosum.Autosomal recessive inheritance was suspectedbecause patient's parents were also firstcousins. Cytogenetic analysis demonstratednormal karyotype (46, XX). Conclusion: Wedescribe a female patient who shares identicalcharacters to the patients described by Donnaiand Barrow. Although our patient has got alarge number of malformations, her karyotypewas normal, which makes this case extremelyinteresting. Such patient's have moderate levelsof mental life which is consonant with thedisease, and the patients can adapt to social life.
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INTRODUCTION
Donnai and Barrow reported two sets of siblings andan unrelated individual with a new syndrome. [1]Although karyotype is normal, some typical clinicalfeatures of the Donnai–Barrow syndrome overlap thephenotype of the 9q microdeletion syndrome [2]. Thephenotype associated are diaphragmatic hernia,exomphalos, absent corpus callosum, intestinalmalrotation, myopia, sensorineural deafness, andparticular face. Donnai–Barrow syndrome
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Faciooculoacousticorenal syndrome (DB/FOAR) is arare autosomal recessive disorder resulting frommutations in the LRP2 gene located on chromosome2q31.1 [3]. Small deletions or insertions causingframeshifts, as well as conserved splice site, nonsenseand missense mutations of lowdensity lipoproteinreceptor related protein 2 (LRP2) gene in sevenDBS/FOAR families were recently reported [4]. The 79exon LRP2 gene mapping to human chromosome2q31.1 encodes megalin, an endocytic transmembraneglycoprotein [5].

CASE REPORT
A 23yearold female, with clinical features similarto Turner patients was referred to our department bythe cardiology department. The echocardiographicexamination was normal. The main features wereumblical hernia (Figure 1), hypertelorism(interpupillary distance 45 mm) and sensorineuraldeafness. Autosomal recessive inheritance wassuspected because her parents were first cousins. Shehad mild to moderate intellectual disability.Craniofacial examination showed the presence ofmarked ocular hypertelorism, telecanthus, largeanterior fontanelle, wide metopic suture, widow’s peakin anterior hairline, depressed nasal bridge, short nose,and posterior rotation of the ears (low set ears). Thefacial appearance, although not coarse, wascharacteristic. Other findings were midface hypoplasiaa broad forehead, exotropia, frontal bossing and wideanterior fontanel, downslanting palpebral fissures,short nose with a broad tip, cubitis valgus and posteriorrotated ears and webbed neck (Figure 2). Ocularfindings included enlarged globes (leading to theappearance of prominent eyes) and downslantingpalpebral fissures. Ocular measurements were 45 forinner canthal and 65 mm for interpupillary distances.Intraocular pressure in right eye was 12 mmHg andleft eye was 19 mmHg. Left exotrophia ofapproximately 450 was seen. She had strabismus. Shedid not have keratokonus, myopia, retinal distrophia,coloboma or cataracts. Omphalocele (or umbilicalhernia) was present. Sensorineural hearing loss waspositive as mesured by audiometric testing.Neuroradiologic eaxmination showed mucosalthickening in the right maxillary sinus and ethmoidcells. Odontoid process and clivus were posteriorlydislocated towards foremen magnum and compressionand edema was observed at the level of C1 spinal cordlevel. At the level of C2, expansion of the centralchannel was seen. At this level, the spinal canal wasnarrowed, in accordance with cervical spinal cordatrophy (anteroposterior diameter of six mm). MRIscan of the brain confirmed agenesis of corpus callosumand presence of arachnoid cyst (2 cm). The cervicalspinal stenosis (6 mm) was thought to be secondary tohydrocephalus. Developmental delay was present withshort stature (height  144 cm, weight  47.5 kg) Karyotypedetermined on white blood cells were normal (46, XX),

(Figure 3). Full abdominal ultrasound (USG) scanshowed normal liver contours, size and parenchymalechogenicity. Intrahepatic and extrahepatic biliary tract,portal vein, hepatic veins and porta hepatis was normal.USG scan showed large number of stones in thegallbladder measuring few mm size and right ovariancyst measuring 26x17 mm in size. Spleen size was 125 mmand contours and parenchymal echogenicity werenormal. Pancreatic size, parenchymal thickness andechogenicity were normal. Both kidneys were normal in

Figure 1: Facial dysmorphism is including a severehypertelorism with downslanting palpebral fissures, a shortbulbous nose, and posteriorly rotated ears were present.

Figure 2: Umblical henia in the patient.

Figure 3: Cytogenetic analysis demonstrated normal karyotype(46, XX).
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location and dimensions (right kidney  91x36 mm,parenchymal thickness of 10 mm; left kidney  97x34mm, parenchymal thickness 11 mm). Renal contours,parenchymal echogenicity and thickness were normal.The bladder contours, the wall thickness and the lumenwere normal. Left ovary was normal. In the lobe of the

Figure 4: Pelvic ultrasound scan of uterus and ovaries.

right ovary there was a cyst measuring 26x17 mm. PelvicUSG showed the largest size follicle measuring 16 mm sizein the right ovary and was otherwise normal (Figure 4).

DISCUSSION
Donnai–Barrow syndrome has an autosomalrecessive inheritance pattern. In our patient’s themother and father were firstdegree relatives and theinheritance pattern was autosomal recessive. Otherstudies also report an autosomal ressive pattern ofinheritance [1, 6–8]. The patient was referred to our

clinic with a presumed diagnosis of Turner syndrome.Cytogenetic analysis to assess the metaphasechromosomes of peripheral blood lymphocytes showed46, XX karyotype in our patient. This findings in ourpatients were very similar to those described in thissyndrome. [8]For Donnai–Barrow syndrome, Pober et al. gave aclassification in 2009. According to this classification;Donnai–Barrow syndrome and FOAR syndrome,referred to as DB/FOAR syndrome, is a uniquemalformation complex. Based on this review ofpublished cases the core features of this syndromeconsist of:1. Congenital anomalies found in approximately90% patients: hypertelorism; partial orcomplete agenesis of the corpus callosum;enlarged anterior fontanelle; characteristicfacial features.2. Functional anomalies found in approximately90% patients: proteinuria; high myopia,sensorineural hearing loss; developmentaldelay.3. Anomalies found in approximately 50%patients: congenital diaphragmatic hernia andomphalocele/umbilical hernia; additionalfeatures such as coloboma and macrocephalyalso appear to occur in approximately 50% ofcases, but the numbers are too small to statethis with certainty [9].Some of the major malformations were also seen inour patient such as; hypertelorism, telecanthus,hydrocephalus, enlarged anterior fontanelle,characteristic facial features, proteinuria, starbismus,sensorineural hearing loss and developmental delay.Diapdhragmatic hernia, as in umbilical hernia, has beenobserved in our patient’s.

CONCLUSION
Donnai–Barrow syndrome is an autosomal recessivedisease. Short stature, characteristic facial appearance,hearing loss and umbilical hernia point towards adiagnosis of Donnai–Barrow syndrome. Although alarge number of malformations are present, a normalkaryotype makes Donnai–Barrow syndrome anextremely interesting entity. Moderate levels of mentallife is consistant with the disease and patients easilyadapt to social life.

*********
AcknowledgementsWe thanks our patient’s family for help. We also thankDr. Sibel Kantarc, Dr. Patricia Donahoe (PrincipalInvestigator), Dr. Barbara Pober (Medical Geneticist),Caroline Coletti (Program Coordinator), AnnaFrangulov (Research Study Coordinator) for acceptedour patient and her family for their study ‘GeneMutation and Rescue in Diaphragmatic Hernia’.



IJCRI – International Journal of Case Reports and Images, Vol. 3 No. 1 2, December 201 2. ISSN – [0976-31 98]

IJCRI 201 2;3(1 2):69–72.
www.ijcasereportsandimages.com Onrat et al. 72

Author ContributionsSerap Tutgun Onrat – Substantial contributions toconception and design, acquisition of data,Cytogenetical Analysis and interpretation of data,Drafting the article, revising it critically for importantintellectual content, Final approval of the version to bepublishedYaşar Sıvaci – Substantial contributions to conceptionand design, acquisition of data, Drafting the article,revising it critically for important intellectual content,Final approval of the version to be publishedErsel Onrat – Drafting the article, revising it criticallyfor important intellectual content, Final approval of theversion to be publishedTülay Köken – Acquisition Biochemical data, Draftingthe article, revising it critically for important intellectualcontent, Final approval of the version to be published
GuarantorThe corresponding author is the guarantor ofsubmission.
Conflict of InterestAuthors declare no conflict of interest.
Copyright© Serap Tutgun Onrat et al. 2012; This article isdistributed under the terms of Creative CommonsAttribution 3.0 License which permits unrestricted use,distribution and reproduction in any means providedthe original authors and original publisher are properlycredited. (Please see www.ijcasereportsandimages.com/copyrightpolicy.php for more information.)

REFERENCES
1. Donnai D, Barrow M. Diaphragmatic hernia,exomphalos, absent corpus callosum, hypertelorism,

myopia, and sensorineural deafness: a newlyrecognized autosomal recessive disorder? Am J MedGenet 1993;47(5):679–82.2. Ferrero GB, Belligni E, Sorasio L, et al. Phenotyperesembling DonnaiBarrow syndrome in a patientwith 9qter;16qter unbalanced translocation. Am JMed Genet A 2006;140(8):892–4.3. Kantarci S, Ragge NK, Thomas SN, et al.Donnai–Barrow Syndrome (DBS/FOAR) in a ChildWith a Homozygous LRP2 Mutation Due toComplete Chromosome 2 Paternal Isodisomy.American Journal of Medical Genetics A2008;146A(14):1842–7.4. Kantarci S, AlGazali L, Hill RS, et al. Mutations inLRP2, which encodes the multiligand receptormegalin, cause DonnaiBarrow and faciooculoacousticorenal syndromes. Nat Genet2007;39(8):957–9.5. Fisher CE, Howie SE. The role of megalin (LRP2/Gp330) during development. Dev Biol2006;296(2):279–7.6. Gripp KW, Donnai D, Clericuzio CL, McDonaldMcGinn D, Guttenberg M, Zackai EH.Diaphragmatic herniaexomphaloshypertelorismsyndrome: Anew case and further evidence ofautosomal recessive inheritance. Am J Med Genet1997;68(4):441–4.7. Avunduk AM, Aslan Y, Kapiciolu Z, Elmas R. Highmyopia, hypertelorism, iris coloboma, exomphalos,absent corpus callosum, and sensorineural deafness:Report of a case and further evidence for autosomalrecessive inheritance. Acta Ophtalmol Scand2000;78(2):221–2.8. Chassaing N, Lacombe D, Carles D, Calvas P, SauraR, Bieth E. DonnaiBarrow syndrome: Fouradditional patient. Am J Med Genet A2003;121A(3):258–62.9. Pober BR, Longoni M, Noonan KM. A rewiev ofDonnaiBarrow and Faciooculoacousticorenal(DB/FOAR) Syndrome: Clinical Features andDifferential Diagnosis. Birth Defects Res A Clin MolTeratol 2009 Jan;85(1):76–81.

Access full text article onother devices Access PDF of article onother devices




