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Abstract

Int roduct ion and obj ect ives:  Microt ia is a maj or malformat ion of  t he auricle,  comprising a 
clinical spect rum ranging from a slight  reduct ion in the size of the auricle or one of its parts to 
the complete absence of the pinna (anot ia). Its prevalence varies according to the region of the 
world it  is evaluated in. We analyzed a range of maternal, neonatal, and familial variables in a 
case group and a cont rol group, and compared them with the exist ing literature.
Methods: We collected informat ion from the Lat in-American Collaborat ive Study on Congenital 
Malformat ions (ECLAMC) gathered between 2001 and 2006, where we found 27 cases of isolated 
microt ia;  we also collected informat ion from 103 cont rol subj ects.  Data were analyzed using 
Student  t  test  and odds rat io (OR).
Result s: Microt ia dist ribut ion was 3 (11.1%) pat ients with grade I microt ia, 19 (70.4%) with grade 
II microt ia,  2 (7.4%) wit h grade III microt ia.  We found no pat ient s wit h anot ia.  Regarding 
laterality, the right  side was involved more often. Male-to-female rat io was 1.7:1. Birth weight  
≤2500 g produces an OR of 3.25 (95% CI, 1.11-9.58) for the development  of microt ia.
Conclusions:  Microt ia may be direct ly or indirect ly associated with the early onset  of  labour. 
Future studies should include long-term follow up of  the pat ients in order to detect  possible 
anomalies of the oculo-auriculo-vertebral spect rum. It  is also important  to take anthropometric 
measurements to increase the l ikelihood of  detect ing cases of  grade I microt ia and mid-face 
hypoplasia, and to define with greater accuracy whether isolated microt ia is the mildest  form of 
the oculo-auriculo-vertebral syndrome.

© 2008 Elsevier España, S.L. Alls rights reserved.
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Introduction

Microt ia is a maj or malformat ion of the ear which presents a 
spect rum ranging from a mild reduct ion in the size of the ear 
or one of it s parts to the total absence of the ear (anot ia). 
It  occurs predominant ly on the right  side. 1-6 It s prevalence 
varies by region in which it  is evaluated. In Hawaii,  the 
prevalence is of 3.79/ 10 000 live births2;  in France it  is 0.83; 
in Sweden 2.35; in California 2; in China 1.4; in Venezuela 
3.8; and in the Lat in American Collaborat ive Study of 
Congenital Malformat ions (ECLAMC),7 3.7. The prevalence 
increases in ethnic groups, such as among Japanese, 
Hispanic, and Nat ive American Indian populat ions. 4,8,9

Microt ia can occur in isolat ion or as part  of several 
syndromes, such as embryopathies due to isot ret inoin, 
alcohol, thalidomide, and maternal diabetes, it  can also 
be found in Treacher-Collins syndrome and as part  of the 
oculo-auriculo-vertebral spect rum (also known as Goldenhar 
syndrome or hemifacial microsomia).10-13 In addit ion to the 
external ear, microt ia may affect  the middle ear and cause 
hearing alterat ions which in 80%-90% of cases present  as 
conduct ive hypoacusis; in a minority, it  may be present  as 
sensorineural or mixed hearing loss. 8,13,14 The importance of 
the above is that  hearing loss hinders cognit ive development  
of children, so its early detect ion and correct ion will improve 
the prognosis and development .15 There are current ly 
devices such as BAHA™ which are useful in the t reatment  
of conduct ive hearing loss caused by abnormalit ies in the 
middle ear; these devices are at tached to the bone and 
funct ion through vibrat ions t ransmit ted to the cochlea by 
the cranial bones without  passing through the middle ear. 16

Alt itude above sea level is related to the development  
of microt ia,17 another important  aspect  is gender, as it  has 
been proven to have a greater prevalence in men, 1,2,4,18 

although there are isolated studies that  report  a greater 
prevalence in women.19 Variables such as maternal age and 
number of gestat ions present  marked t rends in favour of 
developing microt ia. Women over 35 years are 1.47 t imes 
(95% confidence interval [CI],  1.16-1.87) more likely to 
have children with some degree of microt ia, together with 
mothers who have had 4 or more pregnancies, with 1.17 
t imes greater risk (95% CI, 1.03-1.33). 1,4,8,20

All these factors have some influence in the embryological 
development  of the ear, which occurs between the fifth and 
ninth weeks of gestat ion; the processes under way in this 
period are a source of many debates. The exist ing theory 
proposes the format ion of 6 His mounds or promontories 
and that  each of them gives rise to dif ferent  parts of the 
ear. Some authors consider that  the fusion and consolidat ion 
process of the ear is more complex than indicated above. 1,4,5 
For this reason, the start ing point  t riggering an ear with 
microt ia is not  exact ly known.

Since even the embryological development  and its 
alterat ions have not  been clearly defined,1,8,21-25 we decided 
to carried out  a study to analyze dif ferent  maternal, 
neonatal, and familiar variables which may direct ly or 
indirect ly influence the embryogenesis of the ear and 
compare these with data in the literature.

Materials and methods

The Inst itute of Human Genet ics, at  the Pont ifical Xavierian 
University, Bogotá, Colombia, has part icipated in the ECLAMC 
proj ect  since 2001.7 We obtained data from all babies born 
alive or st il lborn, weighing ≥500 g, who presented maj or 
or minor congenital malformat ions. Addit ionally, for each 
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Resumen

Int roducción y obj et ivos:  Microt ia es una malformación mayor del pabellón auricular que pre-
senta un espect ro que va desde la disminución leve del tamaño del pabellón o una de sus partes 
hasta la ausencia total del pabellón (anot ia). Su prevalencia varía según la región del mundo en 
la cual se evalúe. Analizamos diferentes variables maternas, neonatales y familiares, ent re ca-
sos y cont roles, en comparación con las de la literatura existente.
Mét odos:  Recolectamos información del Estudio Colaborat ivo Lat inoamericano de Malforma-
ciones Congénitas regist rada en 2001-2006; encont ramos 27 casos de microt ia aislada, también 
recabamos información de 103 cont roles. Analizamos la información mediante la prueba de la t  
de Student  y la odds rat io (OR).
Result ados: La dist ribución de la microt ia fue: 3 (11,1%) pacientes con microt ia I, 19 (70,4%) con 
microt ia II y 2 (7,4%) con microt ia III.  No había pacientes con anot ia. La lateralidad más común 
fue el  lado derecho.  La proporción varones/ muj eres fue de 1,7:1.  Tener un peso al  nacer  
≤ 2.500 g genera una OR de 3,25 (intervalo de confianza del 95%, 1,11-9,58) para el desarrollo 
de microt ia.
Conclusiones: La microt ia puede tener relación directa o indirecta con la precipitación del ini-
cio en el t rabaj o de parto. En futuros estudios los pacientes deberían tener un seguimiento a 
largo plazo para detectar posibles anomalías del espect ro oculoauriculovertebral.  También es 
importante realizar medidas ant ropomét ricas para aumentar la probabilidad de detección en 
casos de microt ia de grado I e hipoplasia facial media y definir con mayor exact itud si la micro-
t ia aislada es la forma más leve del espect ro oculoauriculovertebral.
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case of malformat ion data was collected on the next  
healthy live newborn of the same gender. We included 6 
hospitals: 4 located in the city of Bogotá, the count ry’s 
capital,  1 in the city of Manizales, Caldas Department  
(5°3’ 43”  N, 75°29’ 43”  W) and 1 in the Ubaté municipality, 
Cundinamarca department  (5°18’ 22”  N, 73°48’ 55”  W). The 
period analyzed was between 2001 and 2006.

We included all pat ients diagnosed with non-syndromic 
microt ia, and excluded pat ients with microt ia associated 
with one or more maj or malformat ions found in other 
organs.8,26 We considered as grade I microt ia an alterat ion 
in size, but  with recognit ion of all it s parts; grade II 
microt ia: abnormal ear, with some ident ifiable anatomical 
malformat ions; grade III microt ia: maj or deformity of the 
ear, without  clearly ident ifiable parts with the presence 
of an auricular appendix of variable size and shape, and 
finally anot ia: total absence of the ear. We evaluated the 
lateralit y of malformat ions classifying them as right , left ,  
and bilateral.  The variables analyzed as potent ial risk 
factors were: maternal age, parity, gestat ional age, birth 
weight , maternal signs and symptoms, acute and chronic 
maternal disease, physical factors (inj uries, exposure 
to radiat ion or chemicals), habit  of smoking, drinking or 
taking drugs during pregnancy, use of medicat ions during 
pregnancy, birth presentat ion, history of miscarriages, and 
high-risk pregnancy.27

Data analysis

Quant itat ive variables were compared with Student  t  
stat ist ical test  with a confidence value of 95%. Qualitat ive 
variables were compared using the odds rat io (OR) with a 
confidence interval of 95%.

Results

Between 2001 and 2006, we found 29 cases of microt ia; 2 cases 
were excluded due to other concomitant  malformat ions, 
ie, we deemed the microt ias to be related to syndromic 
alterat ions, leaving 27 cases of isolated microt ia. The 
prevalence found by ECLAMC in Colombia is 6.4/ 10 000 live 
births. Furthermore, data were collected from 103 cont rol 
subj ects, to obtain a case:cont rol rat io of 1:3.8. Five cases 
were collected at  the David Rest repo Clinic, 3 cases in the 
Emmanuel Clinic, 2 cases at  the Hospital “ El Salvador”  in 
Ubaté, 10 cases at  the Hospital Universitario “ San Ignacio,”  
and 7 cases in the Hospital de Manizales.

Of the 27 microt ias, 5 (18%) presented concomitant  pre-
auricular appendix and 1 case (3%) presented microt ia with 
appendix and pre-auricular fossa. There were 3 pat ients 
(11.1%) with grade I microt ia, 19 (70.4%) with grade II 
microt ia, 2 (7.4%) with grade III microt ia, and 3 (11.1%) were 
unclassified. There were no pat ients with anot ia. In terms 
of lateralit y, in our study there was a higher prevalence of 
the right  side, with 17 (62.9%) cases; the left  side with 6 
(22.2%) cases, and 2 (7.4%) cases were bilateral.  We were 
unable to obtain informat ion about  the lateralit y in 2 (7.4%) 
cases. Males were more frequent ly affected than women, 
with a rat io of 1.7:1.

The analysis and descript ion of the quant itat ive and 
qualitat ive variables can be found in Tables 1 and 2 

respect ively. In addit ion to this analysis, we compared the 
birth weight  between cases and cont rols; we found that  6 
cases (22.2%) and 9 cont rols (8.7%) had a weight  <2500 g 
(OR=3.25; 95% CI, 1.11-9.58).

Discussion

The dist ribut ion of microt ia according to phenotypic 
classificat ion shows a predominance of grade II microt ia 
(79.2% of cases where we obtained a descript ion). The 
absence of anot ias is remarkable, as well as the low 
number of grade I microt ias which could be due to under-
diagnosis, as the evaluators may consider these ears as 
normal. Compared to a work carried out  in Italy,19 where 
isolated grade 2 microt ia was the sum of our grade II and 
III microt ias, we observed a dif ference in this dist ribut ion 
because in the Italian sample 55.3% were placed in category 
2, whereas in our populat ion it  was 87.5%.

In our study we found that  most  cases of non-syndromic 
microt ia are on the right  side and the minority of cases, 
bilateral,  this is consistent  with findings in dif ferent  regions 
of the world.1-6,8,18,20-22,28 In analyzing the gender variable, 
we find that  the results obtained are consistent  with those 
described in the world literature, which shows a higher 
prevalence in males.1,2,10,18,20,21,29

Birth weight  ≤2500 g resulted in an increased frequency 
of microt ia, consistent  with the data published so far. 2,19 
When we analyzed and compared the average weight  for 
cases and cont rols, we observed no significant  dif ferences. 
Maternal age did not  present  dif ferences between cases 
and cont rols, but  in the literature we have observed 
dif ferences in women over 35 years of age. 2,4,20 When 
comparing maternal parity, no dif ferences were found, this 
disagrees with the reports from the literature where it  is 
considered that  parity greater than 4 children is related to 
the development  of this anomaly.1,8,19,20

The gestat ional age was significant ly lower among our 
cases, which agrees with the findings of a study conducted 
in Hawaii,  United States. 2 This fact  has been linked to other 
maj or malformat ions,2,19,30 indicat ing that  defects have 
a direct  or indirect  effect  on precipitat ing the onset  of 
childbirth. We found no relat ionship between microt ia and 
consumpt ion of medicinal drugs during pregnancy; when we 
studied the consumpt ion of folic acid during pregnancy, we 
found no dif ferences, thus enabling us to see that  microt ia 
evaluated in our series does not  seem to be related to a 

Table 1 Comparison of quant itat ive variables between 
cases (n=27) and cont rol subj ects (n=103)  
(95% confidence level).

Variable Cases,  
average (SD)

Cont rols,  
average (SD)

P 

Weight at birth, g 2777.03 (677.52) 3052 (473.21) NS
Maternal age 25.48 (5.67) 26.2 (6.73) NS
Parity 2.22 (1.09) 2.22 (1.37) NS
Gestat ional age 37.51 (2.56) 38.76 (2.09) .009

NS indicates no stat ist ical significance; SD, standard deviat ion.
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lack of this nut rient .31 The literature does not  describe 
any connect ion between acute or chronic disease and 
the development  of microt ia. When we invest igated this 
variable, we found no stat ist ically significant  dif ference 
which enabled us to establish a relat ionship. Moreover, 
we believe that  data regarding consumpt ion of alcohol, 
tobacco, and ill icit  drugs are probably under-registered due 
to the social burden that  their use entails; due to this we 
cannot  accurately determine whether microt ia is related to 
these factors.

Current ly, the presentat ion of microt ia unrelated to 
other malformat ions is not  considered an isolated event , 
but  as the mildest  form of presentat ion of the oculo-
auriculo-vertebral spect rum. In our study, we believe that  
a significant  proport ion of cases may be related to this 
spect rum, due to lack of monitoring and lack of measurement  
of anthropomet ric parameters that  allow us to detect  
other concomitant  anomalies, such as facial asymmetry, 
decreased size of the hemiface, hypoplasia of the facial,  
malar, maxillar or mandibular musculature, hearing loss, 

pre-auricular appendages and fossae, macrostomy, Fallot  
tet ralogy, coarctat ion of the aorta, pulmonary hypoplasia, 
ectopic kidney, renal agenesis, vertebral abnormalit ies, 
ocular abnormalit ies, or cent ral nervous system defects. 32 
Six of the 27 microt ia cases presented concomitant ly pre-
auricular fossa or appendage; it  is likely that  these cases 
are not  isolated microt ia, but  part  of the oculo-auriculo-
vertebral spect rum.

Conclusions

We consider that  future studies in pat ients with microt ia 
should have a long-term monitoring to detect  any anomalies 
that  may be part  of the oculo-auriculo-vertebral spect rum. 
Due to the co-morbidity with hearing disorders, we propose 
a hearing screening and evaluat ion of the anatomical 
st ructures of middle and internal ear through diagnost ic 
imaging in pat ients with diagnosis of microt ia. It  is also 
important  to perform anthropomet ric measurements to 

Table 2 Comparison of qualitat ive variables between cases (n=27) and cont rol subj ects (n=103)

   Variable

 

Cases Cont rols OR (95% CI)

 Yes No Yes No

Drug use during pregnancy 22  5 84   19 1 (0.33-2.96)
Ferrous sulphate  7 20 35   68 0.68 (0.26–1.76)
Folic acid  8 19 22  81 1.55 (0.6–4.01)
Ampicill in  5 22 19   84 1 (0.34–2.99)
Met ronidazole ovules  4 23 18   85 0.82 (0.25–2.67)
Calcium  5 22 15   88 1.33 (0.4–4.07)
Acute disease during pregnancy 16 11 74   29 0.57 (0.24–1.37)
Vaginosis  6 21 24   79 0.94 (0.34–2.6)
Urinary t ract  infect ion  3 24 25   78 0.39 (0.11–1.41)
Viral rhinopharyngit is 3 24   6   97 2.02 (0.47–8.67)
Preeclampsia  1 26   3 100 1.28 (0.13–12.84)
Chronic disease during pregnancy  2 25 13   90 0.55 (0.12-2.62)
Signs and symptoms during pregnancy 16 11 39   64 2.39 (1.01-5.67)a

Nausea 11 16 25   78 2.15 (0.88-5.22)
Vomit ing  5 22 20   83 0.94 (0.32-2.8)
Cephalalgia  6 21 17   86 1.45 (0.51-4.11)
Epigast ralgia  3 24   2 101 6.31 (1.39-9)a

Pyrosis  2 25   2 101 4.04 (0.54-30.1)
Family history of malformat ion  7 20 11   92 2.93 (1.01-8.48)a

Risk factor during pregnancy  6 21 14   89 1.82 (0.62-5.29)
Mult iple pregnancy  1 26   1 102 3.92 (0.24-64.84)
Met rorrhagia  4 23 16   87 0.95 (0.29-3.1)
Cephalic presentat ion 26   1 98     5 1.33 (0.15-11.85)
Miscarriages  3 24 18   85 0.59 (0.16-2.17)
Smoking during pregnancyb  1 26   8   87 0.42 (0.05-3.5)
Consumpt ion of alcohol during pregnancyb  2 25   3   92 2.45 (0.39-15.49)
Use of il l icit  drugs during pregnancy 0 27   0 103 N/ A

CI indicates confidence interval; OR, odds rat io.  
aStat ist ically significant  dif ference. 
bNo informat ion was obtained about  the consumpt ion of alcohol and tobacco during pregnancy in 8 cont rol subj ects.
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increase sensit ivity of detect ion in cases of grade I microt ia 
and medial facial hypoplasia and thus more accurately 
determine whether or not  isolated microt ia is the mildest  
form of the oculo-auriculo-vertebral spect rum.
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