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Summary

Disease characteristics. Manitoba oculotrichoanal (MOTA) syndrome is characterized by
congenital anomalies affecting the anterior hairline (unilateral or bilateral wedge-shaped
extension of the anterior hairline from the temple region to the ipsilateral eye); eyes (ocular
hypertelorism, microphthalmia, cryptophthalmos, colobomata of the upper eyelid, and
corneopalpebral synechiae); nose (bifid or wide with a notched tip); abdominal wall
(omphalocele or umbilical hernia); and anus (stenosis and/or anterior displacement of the anal
opening). The manifestations and degree of severity vary even among affected members of the
same family. Growth and psychomotor development are normal.

Diagnosis/testing. Diagnosis is based on clinical findings and family history, and in many
cases ethnicity is taken into account. The causative gene has not been mapped and is not known.

Management. Treatment of manifestations: Treatment consists primarily of surgical repair as
needed, including closure of an omphalocele, dilatation for anal stenosis, release of synechiae
between the eyelid and cornea, and craniofacial surgery for bifid nose.

Genetic counseling. MOTA syndrome is presumed to be inherited in an autosomal recessive
manner. At conception, each full sib of an affected individual has a 25% chance of being
affected, a 50% chance of being an asymptomatic carrier, and a 25% chance of being unaffected
and not a carrier. Once an at-risk sib is known to be unaffected, the risk of his/her being a
carrier is 2/3. Molecular genetic testing is not available because the causative gene is not known.

Diagnosis
Clinical Diagnosis
Diagnosis of Manitoba oculotrichoanal (MOTA) syndrome is based on the following [Marles
etal 1992, Li et al 2007]:
Clinical features
Ocular hypertelorism (seen in 100% of affected individuals)

Aberrant anterior hairline extending to the ipsilateral eye. May be unilateral or
bilateral; often wedge-shaped, but may also be a thin stripe or tongue-shaped (seen
in 85%).

Wide nares, notched nares, or bifid nose (seen in 71%)


http://www.genetests.org

Page 2

Ipsilateral absent or interrupted eyebrow

Ocular abnormalities including ipsilateral coloboma of the upper eyelid,
corneopalpebral synechiae (i.e., adhesion between the eyelid and the cornea),
microphthalmia, and/or cryptophthalmos. It is believed that upper-eyelid coloboma
and cryptophthalmos are part of a spectrum of anomalies ranging from colobomata
of the lid to eyelid coloboma plus corneopalpebral synechiae (also known as abortive
cryptophthalmos) to complete cryptophthalmos [Nouby 2002]. Anomalies may be
unilateral or bilateral; severity may differ between the two eyes.

Omphalocele or umbilical hernia (present in approximately 20% of affected
individuals)
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Anal stenosis or anteriorly placed anus

Minimum diagnostic criteria should include ocular hypertelorism plus either:

At least two additional features
or

One additional feature plus a previously affected full sib, parental consanguinity, or
Island Lake aboriginal ethnicity.

Family history

A positive family history consistent with autosomal recessive inheritance (i.e., an
affected full sib and/or consanguinity) is helpful, but not necessary, for the diagnosis.
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Ethnic origin of aboriginal Oji-Cree. To date, most (not all) affected individuals have
been Oji-Cree, descended from the highly inbred population living in the Island Lake
region of northern Manitoba, Canada.

Testing

Gene. The causative gene is not known; it has not been mapped.

Clinical Description
Natural History
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Manitoba oculotrichoanal (MOTA) syndrome is characterized by the findings present at birth
detailed in Diagnosis. The manifestations and degree of severity vary even among affected
members of the same family. Not all features are observed in all affected individuals.

Pregnancy of an affected infant is usually uneventful and birth weight, length, and head
circumference are appropriate for gestational age.

Visual impairment may result directly from ocular malformation or indirectly from exposure
keratopathy. The long-term visual outcome has not been determined, as many of these
individuals are lost to follow-up.

Conservative or surgical intervention for omphalocele or umbilical hernia is usually well
tolerated and outcomes are excellent. Long-term intestinal complications are not known.
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Anteriorly displaced anus and anal stenosis are not associated with anomalies of the sacrum,
vertebrae, or tethered cord. No affected individuals have had refractory constipation, fecal
incontinence, or procedure-related stenosis or fistula.
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Individuals with MOTA syndrome assessed at various ages appear generally healthy with age-
appropriate growth, cognition, and motor, social, and speech and language skills.

Individuals with MOTA syndrome have not had malformations of the limbs, spine, heart, lungs,
kidneys, genitalia, or other internal organs. They have normal skull x-rays with no evidence
of cranium bifidum, a midline defect in the frontal bone found in the related condition of
frontonasal dysplasia (FND) sequence.

Genotype-Phenotype Correlations

Prevalence

Genotype-phenotype correlations are not possible given that the causative gene is unknown.

The prevalence in the general population is unknown, but it is likely that the condition is rare.

To date, 13 individuals from Manitoba and one Dutch individual have been reported [Marles
etal 1992, Li et al 2007]. Similar clinical findings have been identified in one German
individual [Slavotinek, personal communication] and several individuals in a Turkish kindred
[Tukun, personal communication].

Based on the number of individuals identified so far in the aboriginal Ojibway-Cree community
of the Island Lake region of northern Manitoba, Canada, which had a population of 4685 in
1996 and 2020 in 2001 [First Nation Profile Site 2004], the prevalence of MOTA syndrome
in that population is estimated at 2:1000-6:1000 births; however, this may be an underestimate
in this population, as a few presumed-affected individuals have been identified through family
histories of affected individuals, and some milder cases may not have come to medical
attention. All affected individuals from the Island Lake region identified to date are related.

Differential Diagnosis

For current information on availability of genetic testing for disorders included in this section,
see GeneTests Laboratory Directory. —ED.

Conditions with similar ocular findings, either on prenatal imaging or postnatal examination
that may be confused with Manitoba oculotrichoanal (MOTA) syndrome include those with
ocular hypertelorism, coloboma of the eyelids, microphthalmos, cryptophthalmos, and
omphalocele.

Ocular hypertelorism occurs in more than 500 disorders [Dollfus & Verloes 2004].

The etiology of microphthalmia includes chromosomal, teratogenic, and monogenic disorders
[Verma & FitzPatrick 2007]. More than 200 entries that include microphthalmia are listed in
OMIM (see Anophthalmia/Microphthalmia Overview).

The following conditions need to be distinguished from MOTA syndrome:

Fraser syndrome (also known as cryptophthalmos syndrome). Phenotypic overlap
between Fraser syndrome [Slavotinek & Tifft 2002, McGregor et al 2003, Vrontou
et al 2003] and MOTA syndrome includes cryptophthalmos, a wedge-shaped lateral
anterior hairline, and notched nares. Both conditions are inherited in an autosomal
recessive manner and are more likely in consanguineous unions because of their rarity
in the general population. However, persons with MOTA syndrome do not have
cognitive impairment, ear anomalies, limb anomalies, abnormal genitalia, or renal
dysplasia, and they do not fulfill the clinical diagnostic criteria for Fraser syndrome
[Slavotinek & Tifft 2002, van Haelst et al 2007]. Mutations in FRAS! (OMIM
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607830) and FREM?2 (OMIM 608945) underlie Fraser syndrome [McGregor et al
2003, Jadeja et al 2005]. Mutations in FRAS1 have not been found in individuals with
MOTA syndrome [McGregor et al 2003; Slavotinek et al 2006; Tukun, personal
communication]. No data concerning sequence analysis of FREM? in individuals with
MOTA syndrome are available.

FND sequence, also known as median cleft face syndrome, is characterized by a broad
forehead, widow's peak, ocular hypertelorism, and nostrils that range from notched
to completely divided [Jones 2006]. Cranium bifidum, a midline defect of the frontal
bone detected on skull x-rays, is also a common feature. Craniofrontonasal dysplasia
(CFND) shares the main craniofacial phenotype with FND sequence but also includes
craniosynostosis. Ocular hypertelorism and nasal anomalies are observed in MOTA
syndrome, FND sequence, and CFND; however, cranium bifidum is not observed in
MOTA syndrome, and omphalocele and anal abnormalities are not known to be
associated with FND sequence or CFND.

The etiology of FND sequence is unknown and most cases have been simplex (i.e., a
single occurrence in a family) [Ishmael et al 2002]. Of note, a 3H1 Br/Br mouse,
thought to be a model for human FND sequence [McBratney et al 2003], shows the
FND sequence phenotype when both mutant Br alleles are present, similar to
autosomal recessive inheritance.

CFND is inherited in a unique X-linked manner that paradoxically shows greater
severity in heterozygous females than in hemizygous males. Typically, females have
FND, craniofacial asymmetry, craniosynostosis, bifid nasal tip, and grooved nails;
they may also have skeletal abnormalities. In contrast, males typically show only
ocular hypertelorism [Twigg et al 2004, Wieland et al 2004]. Mutations in EFNB1
are causative.

Omphalocele can be the result of complex etiologies including chromosomal
abnormalities, environmental exposures, monogenic disorders such as Beckwith-
Wiedemann syndrome [Cohen et al 2002, Barisic et al 2001, Stoll et al 2008], or
malformation sequences of unknown cause including omphalocele, exstrophy of
bladder, imperforate anus, spinal defect (OEIS) complex [Keppler-Noreuil 2001].
Omphalocele and ocular hypertelorism can be observed together in Donnai-Barrow
syndrome (DBS) [Kantarci et al 2007], but the additional features of DBS, including
agenesis of the corpus callosum, sensorineural hearing loss, ocular coloboma, and
diaphragmatic hernia, distinguish it from MOTA syndrome.

Anteriorly placed anus and anal stenosis can be seen in a number of genetic conditions,
both chromosomal and monogenic [Cho et al 2001]. In a male infant with ocular
hypertelorism, FG syndrome may need to be considered (see MED12-related
Disorders, which includes FG syndrome type 1) [Risheg et al 2007]. But FG syndrome
and other disorders associated with anal anomalies (e.g., Townes-Brocks syndrome
or VACTER [vertebral abnormalities, anal abnormalities, cardiac defects,
tracheoesophageal fistula, and renal and/or radial ray abnormalities]) often have
findings such as thumb anomalies, vertebral abnormalities, and/or abnormal genitalia
that distinguish them from MOTA syndrome.

Evaluations Following Initial Diagnosis

To establish the extent of disease in an individual diagnosed with Manitoba oculotrichoanal
(MOTA) syndrome, the following are recommended:

Ophthalmologic evaluation

GeneReviews: Manitoba Oculotrichoanal Syndrome



EENETETS)

@)
o)
=
@
Py
)
<.
@
3
(2]

NEENETET

SMaIASYBUS5)

Page 5
Surgical evaluation for severity of omphalocele and umbilical hernia, if present, and
for evidence of anal abnormalities
ENT (ear-nose-throat) evaluation

Plastic surgery evaluation

Treatment of Manifestations

A multidisciplinary team comprising a medical geneticist, general surgeon, ophthalmologist,
otolaryngologist, plastic surgeon, and social worker is preferred for optimal management of a
patient with MOTA syndrome.

Treatment consists primarily of surgical intervention with procedures tailored to the specific
needs of the individual.

Eye anomalies

Coloboma of the upper eyelids and synechiae are managed conservatively with
intensive ocular lubrication to avoid exposure keratopathy before surgery is
performed.

Microphthalmia and cryptophthalmos may warrant surgical intervention to facilitate
the development of the ocular region [Seah et al 2002].

Visual impairment, such as refractive errors, may be associated with coloboma and
corneopalpebral synechiae.

Notched or bifid nose. Rhinoplasty may be performed for cosmetic purpose.

Omphalocele and umbilical hernia may be managed conservatively or by surgery. All
patients with MOTA syndrome who have been managed surgically tolerated the procedure
well without procedure-related complications.

Anal stenosis is generally managed by serial dilatations.

Anteriorly placed anus is managed conservatively or with surgical intervention, as
determined on a case-by-case basis.

Psychosocial support may be indicated for the parents and the affected child.

Testing of Relatives at Risk

See Genetic Counseling for issues related to testing of at-risk relatives for genetic counseling
purposes.

Therapies Under Investigation

Other

Search ClinicalTrials.gov for access to information on clinical studies for a wide range of
diseases and conditions. Note: There may not be clinical trials for this disorder.

Genetics clinics are a source of information for individuals and families regarding the natural
history, treatment, mode of inheritance, and genetic risks to other family members as well as
information about available consumer-oriented resources. See the GeneTests Clinic
Directory.

GeneReviews: Manitoba Oculotrichoanal Syndrome
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Support groups have been established for individuals and families to provide information,
support, and contact with other affected individuals. The Resources section (below) may
include disease-specific and/or umbrella support organizations.

Genetic Counseling

Genetic counseling is the process of providing individuals and families with information on
the nature, inheritance, and implications of genetic disorders to help them make informed
medical and personal decisions. The following section deals with genetic risk assessment and
the use of family history and genetic testing to clarify genetic status for family members. This
section is not meant to address all personal, cultural, or ethical issues that individuals may
face or to substitute for consultation with a genetics professional. To find a genetics or prenatal
diagnosis clinic, see the GeneTests Clinic Directory.

Mode of Inheritance

Manitoba oculotrichoanal (MOTA) syndrome is presumed to be inherited in an autosomal
recessive manner.

Risk to Family Members
This section is written from the perspective that molecular genetic testing for this disorder is
not available. —ED.
Parents of a proband

The parents of an affected child are obligate heterozygotes (i.e., carriers of one mutant
allele).

Heterozygotes (carriers) have been asymptomatic to date.
Sibs of a proband

At conception, each sib of an affected individual has a 25% chance of being affected,
a 50% chance of being an asymptomatic carrier, and a 25% chance of being unaffected
and not a carrier.

Once an at-risk sib is known to be unaffected, the risk of his/her being a carrier is 2/3.
Heterozygotes (carriers) are asymptomatic.

Offspring of a proband. The offspring of an individual with MOTA syndrome are obligate
heterozygotes (carriers) for a disease-causing mutation.

Carrier Detection

Carrier status can be ascertained in some instances by pedigree analysis. However, carrier
testing by molecular genetic testing is not possible because the gene is not mapped or identified.

Related Genetic Counseling Issues

Family planning
The optimal time for determination of genetic risk is before pregnancy.

It is appropriate to offer genetic counseling (including discussion of potential risks to
offspring and reproductive options) to young adults who are affected, carriers, or at
risk of being carriers.

DNA banking is the storage of DNA (typically extracted from white blood cells) for possible
future use. Because it is likely that testing methodology and our understanding of genes,

GeneReviews: Manitoba Oculotrichoanal Syndrome
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mutations, and diseases will improve in the future, consideration should be given to banking
DNA of affected individuals. DNA banking is particularly relevant in situations in which the
gene(s) in which disease-causing mutations occur has/have not been identified. See

for a list of laboratories offering DNA banking.

Prenatal Testing

Because the gene(s) in which disease-causing mutations occur has/have not been identified,
prenatal testing using molecular genetic testing is not available.

Pregnancies at high a priori risk. Ultrasound examination may be diagnostic of MOTA
syndrome if findings such as omphalocele, cryptophthalmos, microphthalmos, ocular
hypertelorism, and/or a wide nose are detected. However, mild findings may be difficult to
detect on prenatal imaging.
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Pregnancies at low a priori risk. Chromosome analysis and possibly DNA-based testing for
other specific disorders with findings similar to MOTA syndrome should be considered when
omphalocele and craniofacial features associated with MOTA syndrome are identified on fetal
ultrasound examination in a pregnancy not known to be at risk for MOTA syndrome.

Molecular Genetics

Information in the Molecular Genetics tables is current as of initial posting or most recent
update. —ED.
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The gene for this condition has not been identified.

Table A. OMIM Entries for Manitoba Oculotrichoanal Syndrome

| 248450 ‘ MANITOBA OCULOTRICHOANAL SYNDROME; MOTA

Resources

GeneReviews provides information about selected national organizations and resources for
the benefit of the reader. GeneReviews is not responsible for information provided by other
organizations. Information that appears in the Resources section of a GeneReview is current
as of initial posting or most recent update of the GeneReview. Search GeneTests for this

disorder and select LILESOUICES for the most up-to-date Resources information.—ED.

AboutFace International

123 Edward Street Suite 1003

Toronto ON M5G 1E2

Canada

Phone: 800-665-FACE (800-665-3223); 416-597-2229
Fax: 416-597-8494

Email: info@aboutfaceinternational.org
www.aboutfaceinternational.org
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Children's Craniofacial Association
13140 Coit Road Suite 517

Dallas TX 75240

Phone: 800-535-3643; 214-570-9099
Fax: 214-570-8811

Email: contactCCA@ccakids.com
www.ccakids.com
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References

Medical Genetic Searches: A specialized PubMed search designed for clinicians that is located
on the PubMed Clinical Queries page.

Published Statements and Policies Regarding Genetic Testing

No specific guidelines regarding genetic testing for this disorder have been developed.
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