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Craniofacial abnormalities among patients with Edwards Syndrome
Anormalidades craniofaciais em pacientes com Síndrome de Edwards
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ABSTRACT

Objective: To determine the frequency and types of crani-
ofacial abnormalities observed in patients with trisomy 18 
or Edwards syndrome (ES).

Methods: This descriptive and retrospective study of a 
case series included all patients diagnosed with ES in a Clini-
cal Genetics Service of a reference hospital in Southern Brazil 
from 1975 to 2008. The results of the karyotypic analysis, 
along with clinical data, were collected from medical records.

Results: The sample consisted of 50 patients, of which 
66% were female. The median age at first evaluation was 
14 days. Regarding the karyotypes, full trisomy of chro-
mosome 18 was the main alteration (90%). Mosaicism 
was observed in 10%. The main craniofacial abnormalities 
were: microretrognathia (76%), abnormalities of the ear 
helix/dysplastic ears (70%), prominent occiput (52%), 
posteriorly rotated (46%) and low set ears (44%), and short 
palpebral fissures/blepharophimosis (46%). Other uncom-
mon — but relevant — abnormalities included: microtia 
(18%), orofacial clefts (12%), preauricular tags (10%), 
facial palsy (4%), encephalocele (4%), absence of external 
auditory canal (2%) and asymmetric face (2%). One pa-
tient had an initial suspicion of oculo-auriculo-vertebral 
spectrum (OAVS) or Goldenhar syndrome.

Conclusions: Despite the literature description of a char-
acteristic clinical presentation for ES, craniofacial alterations 
may be variable among these patients. The OAVS findings 
in this sample are noteworthy. The association of ES with 
OAVS has been reported once in the literature.

Key-words: chromosomes, human, pair 18; trisomy; 
chromosome aberrations; craniofacial abnormalities;  
Goldenhar syndrome.

RESUMO 

Objetivo: Verificar a frequência e os tipos de alterações 
craniofaciais observadas em pacientes com trissomia do 
cromossomo 18 ou síndrome de Edwards (SE).

Métodos: Estudo descritivo e retrospectivo de uma série 
de casos que incluiu todos os pacientes diagnosticados com 
SE em um Serviço de Genética Clínica de um hospital de 
referência do sul do país, no período de 1975 a 2008. Os 
resultados da análise cariotípica, juntamente com dados 
clínicos, foram coletados a partir dos prontuários médicos.

Resultados: A amostra foi composta de 50 pacientes. 
Destes, 66% eram do sexo feminino. A mediana da idade 
no momento da primeira avaliação foi de 14 dias. Quanto 
aos cariótipos, a trissomia livre do cromossomo 18 foi a al-
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teração principal (90%). Observou-se mosaicismo em 10%. 
As principais anormalidades craniofaciais observadas consis-
tiram de microrretrognatia (76%), anormalidades de hélix 
das orelhas/orelhas displásicas (70%), occipital proeminente 
(52%), orelhas retrovertidas (46%) e baixo implantadas (44%) 
e fendas palpebrais pequenas/blefarofimose (46%). Outras 
anormalidades incomuns, mas relevantes, foram microtia 
(18%), fendas orofaciais (12%), apêndices pré-auriculares 
(10%), paralisia facial (4%), encefalocele (4%), ausência de 
conduto auditivo externo (2%) e assimetria de face (2%). 
Um dos pacientes apresentava suspeita inicial de espectro 
óculo-aurículo-vertebral (EOAV) ou síndrome de Goldenhar. 

Conclusões: Apesar da descrição na literatura de quadro 
clínico usualmente característico para a SE, as alterações cranio-
faciais podem ser variáveis nesses pacientes. Chamam atenção os 
achados pertencentes ao EOAV, sendo que a associação de SE com 
essa condição foi observada na literatura em um relato de caso.

Palavras-chave: cromossomos humanos par 18; trissomia; 
aberrações cromossômicas; anormalidades craniofaciais; 
síndrome de Goldenhar.

RESUMEN 

Objetivo: Verificar la frecuencia y los tipos de alteracio-
nes craniofaciales observadas en pacientes con trisomía del 
cromosoma 18 o síndrome de Edwards (SE).

Métodos: Estudio descriptivo y retrospectivo de una serie 
de casos que incluyó a todos los pacientes diagnosticados 
con SE en un Servicio de Genética Clínica de un hospital de 
referencia en el sur de Brasil, en el periodo de 1975 a 2008. 
Los resultados del análisis cariotípico, juntamente con datos 
clínicos, fueron recogidos a partir de los prontuarios médicos.

Resultados: La muestra fue compuesta por 50 pacientes. 
De estos, el 66% eran del sexo femenino. La mediana de 
edad en el momento de la primera evaluación fue de 14 días. 
Respecto a los cariotipos, la trisomía libre del cromosoma 18 
fue la alteración principal (90%). Se observó mosaicismo en el 
10%. Las principales anormalidades craniofaciales observadas 
consistieron en microrretrognatia (76%), anormalidades de 
hélix de las orejas/orejas displásicas (70%), occipital promi-
nente (52%), orejas retrovertidas (46%) y bajo implantadas 
(44%) y hendiduras palpebrales/blefarofimosis (46%). Otras 
anormalidades poco comunes, pero relevantes, fueron microtia 
(18%), hendiduras orofaciales (12%), apéndices preauricula-
res (10%), parálisis facial (4%), encefalocele (4%), ausencia 
de conducto auditivo externo (2%) y asimetría facial (2%). 

Uno de los pacientes presentaba sospecha inicial de espectro 
óculo-auricular-vertebral (EOAV) o síndrome de Goldenhar. 

Conclusiones: A pesar de la descripción en la literatura 
de cuadro clínico usualmente característico para la SE, las 
alteraciones craniofaciales pueden ser variables en esos pa-
cientes. Llaman la atención los hallazgos pertenecientes al 
EOAV, siendo que la asociación de SE con esa condición se 
observó en la literatura en un relato de caso.

Palabras clave: cromosomas humanos par 18; trisomía; 
aberraciones cromosómicas; anormalidades craniofaciales; 
síndrome de Goldenhar.

Introduction

Edwards’ syndrome, also known as Trisomy 18, was first 
described in 1960 by Edwards et al(1). It is considered the 
second most frequently observed autosomal trisomy at birth 
(second only to Trisomy 21 – Down syndrome). Its prevalence 
is estimated at about 1 to 3,600–8,500 live births, and is 
predominant in female individuals(2-9). The syndrome is char-
acterized by a limited survival. Most fetuses with Edwards’ 
syndrome will die during fetal life, and among those who live, 
the median survival is usually varied from 2.5 to 14.5 days(2-8).

The syndrome has a quite broad spectrum of clinical mani-
festations, and there is a description of more than 130 different 
anomalies in the literature to date, which may involve virtually 
all organs and systems. However, none of them is pathogno-
monic, what may hinder the recognition of the syndrome, 
especially in patients without main classic findings(10,11). 

Thus, the objective of this study was to determine the fre-
quency of occurrence and the types of craniofacial alterations 
in a sample of patients with Edwards’ syndrome evaluated in 
a period of over 30 years.

Method

A retrospective and descriptive study of all patients diag-
nosed with Edwards’ syndrome in the Clinical Genetics Service 
at Universidade Federal de Ciências da Saúde de Porto Alegre 
(UFCSPA)/Complexo Hospitalar Santa Casa de Porto Alegre 
(CHSCPA), a reference hospital in southern Brazil, in the pe-
riod from 1975 to 2008. The patients described were also part 
of the work of Rosa et al(12) and Rosa et al(13), who described in 
detail their findings on limb abnormalities and cardiac evalua-
tion, respectively. All patients underwent examination by GTG 
banding karyotype from peripheral blood sample in the same 
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laboratory (Cytogenetics Laboratory of Universidade Federal de 
Ciências da Saúde de Porto Alegre - UFCSPA). The results, along 
with clinical data, were collected from the medical records. This 
study was approved by the Research Ethics Committee of the 
Hospital. The results were analyzed by two-tailed Fisher’s exact 
test, using the PEPI (Programs for Epidemiologists) (version 
4.0). Significance was established at p<0.05.

Results

The sample was composed of 50 patients diagnosed with 
Edwards’ syndrome. Among these, 66% were female. The 
age at first assessment ranged from 1 day to 16 years (median: 
14 days). Regarding the results of karyotypes, the trisomy of 
chromosome 18 was the main abnormality, identified in 90% 
of cases. The presence of chromosomal mosaicism (usually, 
lineage with full trisomy of chromosome 18 associated with 
a normal one) was verified in 10% of patients. The mean of 
metaphase plaques analyzed was 25. 

The main craniofacial abnormalities observed were micro-
retrognatia (76%), abnormal ear helix/dysplastic ears (70%), 
prominent occipital (52%), Retroverted ears (46%) and low-
set ears (44%), and blepharophimosis/short palpebral fissures 
(46%) (Figure1). Another relevant abnormality, though less 

frequent, included orofacial clefts (12%), ranging from cleft 
lip to bilateral cleft lip and palate. The unusual findings con-
sisted of microtia (18%) (mostly bilateral – the unilateral cases 
were all on the right side), preauricular appendages (10%) 
(mostly unilateral and on the left side), facial paralysis(4%), 
encephalocele (4%) and absence of external auditory canal 
(2%). The encephalocele involved occipital region in both 
cases (Table 1). Suspected Edwards’ syndrome was observed 
in 34% of patients. One of them presented initial suspicion 
of oculo-auriculo-vertebral spectrum (OAVS), or Goldenhar 
syndrome, and had bilateral iris abnormality, micrognathia, 
preauricular left appendages, bilateral microtia and absence of 
the left external auditory canal. His chromosomal constitution 
was 47,XY,+18 (mosaicism not detected).

It was also evaluated whether the presence of mosaicism 
could be related to the clinical manifestations presented by 
patients. Thus, the frequencies of the major clinical findings 
observed in the sample (with levels above 40%) were compared 
between the group of patients with and without mosaicism. 
Among these, only the lack of association of short palpebral 
fissures/ blepharophimosis with mosaicism was close to signifi-
cance (p=0.054 – there was no presence of mosaicism in any 
of the patients with this finding). Among the total, only two 
patients (4%) had simultaneous description of all of the most 

Figure 1 - Craniofacial findings of a patient with Edwards’ syndrome in the study sample. Note particularly micrognathia (B) and 
low-set ear faun (A and B)

A B
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Table 1 - Frequency of craniofacial abnormalities observed in patients in the sample compared to those described in the literature
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Sample (n) 50 27 20 29 31 24 39 31
Findings (%) (%) (%) (%) (%) (%) (%) (%)
Skull

Prominent occiput 5 52 – – 69 >50 88 72 55
Bitemporal narrowing 5 10 – – – – – ≤8 –

Microcephaly 3 8 8 – 72 – 100 56 52
Encephalocele – 4 – – – – 4 – –

Face
Facial paralysis – 4 – – – – – ≤8 –

Asymmetrical face – 2 – – – – – – –

Triangular 6 – – – – – 18 –

Eyes
Short palpebral fissures/blepharophimosis 5 46 – – 28 <50 80 21 22
Epicanthus 3 16 41 – 14 – 17 ≤8 –

Upward slanting palpebral fissures 1 10 – – 14 – – – –

Downward slating palpebral fissures 1 8 – – 10 – – – –

Microphthalmia – 6 27 – 31 – – ≤8 –

Iris abnormality 1 4 – – – – – – –

Hypoplastic supraorbital ridges 3 4 – – – – 75 – –

Ptosis – 2 – – – – – – –

Corneal clouding 3 6 – – 3 – – 13 16
Hypertelorism – 2 81 – – – 33 –

Nose
Hypoplastic nasal root – 6 – – – – – – –

Prominent nasal bridge – – – – – – 10 –

Choanal atresia 1 – – – – – – 10 13
Mouth

Microretrognathia 5 76 92 95 86 >50 100 64 58
High/ogival palate 5 22 – 70 48 <50 92 38 –

Microstomia – 14 – 70 21 <50 83 – 61
Cleft lip and/or palate 1 12 15 15 3 <50 – ≤8 –

Limitation of mouth opening 5 – – – – – – – –

Ears
Abnormalities of the ear helix/dysplastic ears 5 70 88 100 100 >50 100 90 71
Retroverted ears – 46 – – – – – – –

Low-set ears 5 44 92 95 – >50 – 90 71
Microtia – 18 – – – – – – –

Preauricular appendages – 10 – – – – – – –

Absence of external auditory canal – 2 – – – <50 – – –

Neck
Short neck – 26 62 – 14 <50 – - –

Redundant skin at the nape – 16 31 – 21 <50 – 21 –
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frequent findings. No patient with abnormal iris (especially 
coloboma), cleft lip and/or palate, and microtia presented 
mosaicism. On the other hand, the latter was observed in 
the only case with facial asymmetry of the study. The patient 
presented a chromosomal constitution with a predominance 
of normal lineage (47,XY,+18[5]/46,XY[35]).

Discussion

In this sample, the main chromosomal constitution observed 
was the full trisomy of chromosome 18, which was consistent 
with the literature, which describes a frequency around 95%. 
Mosaicism is considered a rare finding and was observed in 
10% of patients in this study. This also applies to translocations. 
However, even with no cases of this chromosomal abnormality 
in the sample, its importance should be highlighted, especially 
with regard to genetic counseling, once the karyotype assessment 
of parents is indicated in cases of translocation, in order to verify 
whether one of them has the same chromosomal abnormality(14).

Despite reports in the literature of a clinical condition 
usually characteristic of Edwards’ syndrome, craniofacial al-
terations may show variable in these patients. In this sample, 
only 4% of subjects had simultaneously all the main findings. 
Analyzing the studies described in the literature, a wide varia-
tion in the frequency of some of these abnormalities can also 
be observed (Table 1)(15-22). The main changes observed both 
in this work and in the literature were microretrognathia and 
dysplastic ears/ear helix abnormalities. Those are described in 
usually 80% of patients. In several studies, this finding of ear 
abnormality is reported in all subjects(17,18,20). These altera-
tions present maximum punctuation in the scoring system of 
Marion et al(15), a tool developed especially for neonatologists 
in order to try to optimize the recognition of individuals 
with Edwards’ syndrome (Table 1)(15-22). Other findings com-
monly observed in this study and in the literature consisted of 
prominent occiput, small palpebral fissures/blepharophimosis, 
low-set ears, short neck (often with excess skin or webbed) and 
high/ogival palate. The finding of posteriorly rotated ears was 
common in this evaluation, being verified in 46% of patients. 
However, there was no description of the frequency of this 
alteration in other studies (Table 1)(15-22).

 The frequency of hypoplastic supraorbital ridges appears to 
have been underestimated in the sample, probably due to a mea-
surement bias. In the literature review, only one study describes 
its frequency. Sugayama et al(20) reported it in 75% of cases. This 
may also apply to findings of hypertelorism and limitation of 
mouth opening, an abnormality that is more functional rather 

than structural. The frequency of microcephaly verified in the 
present study was also noteworthy. While many studies reported 
values above 50%(18,20-22), the frequency observed here, such as 
in the study by Taylor(16), was of 8%, which may be related to 
the definition of microcephaly used. It was considered micro-
cephaly not only when the measure of the head circumference 
was lower than the second percentile for the age of the patient, 
but also below that percentile for size/length (i.e., both absolute 
as relative microcephaly). There is no description of the way 
this variable was assessed in the other studies. Cleft lip and/or 
palate is described usually in less than 15% of patients, which 
was in line with the ratio found here. Encephalocele, in turn, 
is considered an uncommon finding. There was a description 
of only one patient with this finding in the review by Moore 
et al(23) and other case in the series of Sugayama et al(20). In both 
reports, such as in this sample, encephalocele presented involve-
ment of the occipital region.

In clinical practice, there is the idea that individuals with 
mosaicism tend to have a milder clinical presentation. In the 
literature there are no comparisons between the anomalies 
identified in individuals with or without mosaicism. Anyhow, 
in the analysis performed in this study, there were no differ-
ences between these two subgroups of patients. Only for the 
presence of short palpebral fissures/blepharophimosis, there 
were values close to significance, suggesting that this finding 
may be less frequent in individuals with mosaicism. However, 
one of the limitations of this analysis was the low number of 
patients with this chromosomal constitution (n=5). Perhaps 
studies with a larger number of individuals may prove the 
existence of differences between the subgroups.

The presence of findings related to OAVS, such as facial 
asymmetry, microtia, and pre-auricular appendages, was 
noteworthy(24-26), and their association with Edwards’ syn-
drome was already reported in the literature(27). Therefore, the 
OAVS could be considered a potential differential diagnosis 
for Edwards’ syndrome. It is an etiologically heterogeneous 
condition and highly variable phenotypically, characterized 
by the involvement of the structures originating in the first 
branchial arches, in particular. The findings related to OAVS 
include anomalies, normally asymmetric, of ears, face, eyes, 
and spine; and there are different types of criteria for the 
diagnosis described in the literature. Strömland et al, for 
instance, considered necessary for the diagnosis of OAVS the 
presence of normal chromosomal constitution and phenotypic 
abnormalities involving at least two of the following areas: 
oro-craniofacial, ocular, auricular, and vertebral(28). There are 
also descriptions in the literature of branchial abnormalities 
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affecting individuals with Edwards’ syndrome; however, these 
are rare. Verloes et al described three patients, two with ex-
treme microtia and absence of the external auditory canal, and 
one with hemifacial microsomia(29). Inner ear abnormalities, 
such as absence of cochlear nerve fibers and utriculoendolym-
phatic valve, were described by Wright et al(30). Interestingly, 
although there were no reports of patients with Edwards’ 
syndrome with pre-auricular appendages, the sample pre-
sented 5 patients (10%) with this finding. Facial asymmetry, 
a common alteration in the OAVS, has been associated to the 
presence of mosaicism in the literature(31), as observed in the 
only individual of the sample with this finding.

Therefore, craniofacial abnormalities are common in indi-
viduals with Edwards’ syndrome. However, classic findings, 
such as dysplastic ears, micrognathia, and prominent occiput 
may not be present, hampering the syndrome’s recognition. 

Therefore, health professionals who might come across such 
syndrome, especially pediatricians and neonatologists, should 
be aware of this variability, besides the possibility of unusual 
clinical findings such as microtia, preauricular appendages, 
encephalocele, and absence of external auditory canal. Hence 
the importance of evaluation by karyotype testing, in order 
to identify these patients and, consequently, conduct the ap-
propriate monitoring of these individuals and their families, 
including genetic counseling. 
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