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BIRTH DEFECT RISK FACTOR SERIES: MICROTIA AND ANOTIA

DEFINITION

The ear is composed of three parts: the internal, middle, and external portions. Microtia is a
condition in which the external portion of the ear (the auricle) is malformed. In the strictest
definition, there is also narrowing or absence of the external auditory canal (external auditory
meatus). This is different from a “small ear” in which the ear is normally shaped, but smaller
than normal as in Down syndrome. Microtia varies in severity from barely discernable to an ex-
ternal ear with major structural changes. Anotia is the total absence of the auricle most often
with narrowing or absence of the external auditory meatus. Anotia/microtia can occur unilater-
ally or bilaterally.

Microtia and anotia can be grouped into four types according to the level of affliction (Meurman
1957):

Type I: The external ear is small and the auricle retains most of its normal structure.
The external auditory meatus is usually present.

Type 11: The external ear is moderately anomalous. The auricle can be hook-, S-, or
guestion mark shaped in appearance.

Type Il1: The external is a rudimentary soft tissue structure with no cartilage; the auricle
does not have a normal appearance.

Type IV: Anotia; all external ear structures are absent.

Cases of microtia may be difficult to define. The term microtia may be assigned to various
anomalous conditions of the ears; type | microtia may be excluded from certain analyses due to
the minimal change of the ear (Harris 1996).

Approximately 29% of the cases of diagnosed microtia do not have full atresia of the external
auditory meatus (Castillo 1986). Cases of isolated atresia or stenosis of the external auditory
canal are generally excluded from the diagnosis of microtia/anotia. Anotia accounts for 13-
22% of the cases of microtia and anotia combined (Harris 1996, Mastroiacovo 1995).

Anotia/microtia is an isolated condition in 65% of cases (Harris 1996, Mastrioiacovo 1995, Casti-
llo 1986), although several investigations reported isolated rates of less than 50% (Sanchez
1997, Castillo 1990). One investigation reported no difference between microtia and anotia in
the proportion of isolated cases (Harris 1996). Preauricular skin tags are often present in mi-
crotia types I-111. Inner ear anomalies are present in 12-50% of cases of microtia or anotia
(Buyse 1990). Over 80% of the cases of microtia or anotia are unilateral (Sanchez 1997, Mas-
troiacovo 1995). Of the unilateral cases of microtia or anotia, approximately 60% occur on the
right side (Paulozzi 1999, Sanchez 1997, Harris 1996, Mastroiacovo 1995).

Anotia/microtia can occur independently or as part of a syndrome. One of the syndromes asso-
ciated with anotia and microtia is First Arch Syndrome, which consists of congenital anomalies
of the eyes, ears, palate, and mandible (Moore 1998). Anotia/microtia is also associated with

Anotia and Microtia - Page 1 of 6 - Revised March 2007



Oculo-auriculo-vertibral spectrum (OAV), which also involves facial, renal, and vertebral anoma-
lies (Beck 2005, Bonillia 2005, Llano-Rivas 1999). Goldenhar syndrome is the most severe
manifestation of OAV. The most common phenoytype associated with microtia or anotia is
hemifacial microsomia, occurring in 14% of cases (Carey 1993). Other multiple congenital
anomaly complexes associated with microtia or anotia include Treacher-Collins, Nager, and
CHARGE syndromes, among others (Forrester 2005, Sanchez 1997, Harris 1996, Carey 1993).

Chromosomal abnormalities occur in 6-16% of cases of microtia or anotia (Sanchez 1997, Harris
1996). Chromosomal abnormalities associated with microtia or anotia include trisomy 21,
trisomy 18, trisomy 13, and the deletion complexes 18q-, 18p-, and 5p- (Harris 1996, Carey
1993, Buyse 1990). Autosomal dominant inheritance of microtia or anotia has been reported in
some families (Buyse 1990).

Other birth defects associated with microtia/anotia include holoprosencephaly, facial clefts, car-
diac defects, anophthalmia/microphthalmia, esophageal atresia, limb reduction deformities, re-
nal anomalies, polydactyly, and vertebral anomalies (Wang 2001, Harris 1996, Mastroiacovo
1995). Some of these associations are based on a common etiology. For example, holoprosen-
cephaly and microtia are both commonly found in trisomy 13.

EMBRYOLOGY

The ear is composed of three parts, and each of these parts has a slightly different develop-
mental process (Riley 2005). The external portion of the ear is composed of the auricle, the ex-
ternal auditory meatus, and the external layer of the eardrum (Moore 1998). The most visible
portion of the ear is the auricle. It is formed by a series of auricular hillocks that surround the
first pharyngeal groove during the sixth week of gestation (Bonilla 2005, Moore 1998). Initially,
the auricle forms at the base of the neck, but as the mandible develops, the auricles migrate to
their normal anatomical position (Moore 1998). Microtia or anotia occurs when the tissues that
form the auricle fail to develop.

ETIOLOGY

The cause of isolated or non-syndromic anotia/microtia is not known, however it is believed that there
is a genetic component involved (Bonilla 2005).

DEMOGRAPHIC AND REPRODUCTIVE FACTORS

One investigation reported no association between race/ethnicity and microtia (Castillo 1986). How-
ever, others have found the rate per 10,000 births of microtia and anotia to be higher in Hispanics and
Asians, than in whites and blacks (Forrester 2005, Shaw 2004, Harris 1996). A New Mexico-based
study observed increased risk of microtia in Native Americans (Aase 1977). Children of mixed His-
panic-white race/ethnicity have been found to have higher rates of microtia compared to children of
both white, non-Hispanic parents (Yang 2004).

Although one investigation reported no association between sex and nonsyndromic anotia and mi-
crotia (Mastroiacovo 1995), other studies observed a preponderance of this defect among males
(Shaw 2004, Sanchez 1997, Harris 1996). In one study, the sex ratio was higher in infants with iso-
lated microtia/anotia (1.66) than in infants with microtia/anotia in conjunction with other birth defects
(1.24) (Harris 1996).

No secular trends have been reported for microtia/anotia (Sanchez 1997, Mastroiacovo 1995). Addi-
tionally, one investigation reported no monthly or seasonal variations for microtia (Castilla et al.,
1990).
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There does not appear to be an association between maternal age and risk of microtia/anotia (Mas-
troiacovo 1995, Castillo 1986). One investigation reported increased risk of nonchromosomal mi-
crotia/anotia with increasing maternal age; however, the authors suggested this association might be
due to undiagnosed trisomies among the cases (Harris 1996). One study found no association be-
tween nonsyndromic microtia and anotia and paternal age (Mastroiacovo 1995) while another study
reported increased risk of microtia with elevated paternal age in an area with a high rate of microtia
(Castillo 1986).

The relationship between anotia/microtia and parity is unclear (Shaw 2004). While some studies have
shown that the risk for these defects is elevated in primiparous women, others have shown the re-
verse, with the risk increased among women with higher parity (Mastrioacovo 1995, Harris 1996). No
association between microtia and multiple gestation pregnancy (Mastrosacovo 1995, Castillo 1986)
has been identified. However, the relationship between consanguinity and anotia/microtia is ambigu-
ous (Mastroiacovo 1995). It is also unclear if having an affected family member is a risk factor; how-
ever, it is suspected that this defect is subject to multifactoral inheritance (Mastrosacovo 1995).

Microtia or anotia risk is elevated with lower birth weight (Mastroiacovo 1995, Castillo 1986) but does
not appear associated with large for gestational age (Lapunzina 2002). While one investigation ob-
served no association between microtia and gestational age (Castillo 1986), another investigation
identified increased risk of nhonsyndromic microtia and anotia with lower gestational age among those
cases with associated birth defects (Mastroiacovo 1995).

FACTORS IN LIFESTYLE OR ENVIRONMENT

Several studies in South America have found increased risk of microtia/anotia at higher elevations
(Castilla 1999, Lopez-Camelo 1996, Castilla 1986). One potential explanation offered for this observa-
tion is hypoxia (during the embryonic period.

Maternal and paternal education levels were not associated with risk of microtia or anotia (Mastroi-
acovo 1995, Castillo 1986). A study in Argentina observed an increased adjusted rate ratio of 1.88 for
microtia in counties with cement, lime, and plaster industry (Castillo 2000).

Microtia/anotia has been associated with in utero exposure to thalidomide (Carey 1993, Buyse 1990)
and isotretinoin (Accutaine™) (Lynberg 1990, Jahn 1987). One study reported increased risk of vas-
cular disruption spectrum defects such as microtia and first trimester use of misoprostol, an orally ac-
tive prostaglandin (Vargas 2000). While a relationship between maternal smoking during first trimes-
ter and nonsyndromic microtia/anotia has been observed (Mastroiacovo 1995), one study indicated
that paternal smoking is also a risk factor for anotia and microtia (Zhang 1992).

Maternal insulin-dependent diabetes has been suggested as risk factor for anotia/microtia (Shaw
2004, Ewart-Toland 2000). One study reported no association between microtia and maternal acute
illness or vaginal bleeding (Castillo 1986) while another study observed a negative association be-
tween acute maternal disease and microtia (Lopez-Camelo 1996). Microtia has been associated with
maternal influenza (Lopez-Camelo 1996), and microtia/anotia has been reported among infants born
to mothers with rubella or intrauterine infection (Buyse, 1990).

PREVALENCE

The anotia/microtia birth prevalence in Texas among 1999-2003 deliveries was 2.82 cases per 10,000
live births (Texas Department of State Health Services 2006). Birth prevalence in the United States
ranges from 0.22-10.28 per 10,000 live births (National Center on Birth Defects and Developmental
Disabilities 2006). Differences in prevalence may be due to differences in case inclusion criteria.
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Please Note: The primary purpose of this report is to provide background necessary for
conducting cluster investigations. [t summarizes literature about risk factors associated
with this defect. The strengths and limitations of each reference were not critically exam-
ined prior to inclusion in this report. Consumers and professionals using this information
are advised to consult the references given for more in-depth information. This report is for
information purposes only and is not intended to diagnose, cure, mitigate, treat, or prevent
disease or other conditions and Is not intended to provide a determination or assessment
of the state of health. Individuals affected by this condition should consult their physician
and when appropriate, seek genetic counseling.
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