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CASE REPORT

Prenatal ultrasound findings of ectodermal 
dysplasia: a case report
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Abstract 

Background:  Ectodermal Dysplasia is a diverse group of inherited disorders characterized by a congenital defect in 
two or more ectodermal structures. Due to a fairly low incidence, to the best of our knowledge there are few clues 
that can assist in making an effective prenatal ultrasound diagnosis. Currently, the prenatal diagnosis of ectodermal 
dysplasia depends on a fetal genetic test combined with the family history. In this case report, we present a fetal case 
of ectodermal dysplasia with a remarkable prenatal ultrasound image, genetic testing, family history, and relevant 
exams of the stillbirth.

Case presentation:  A multipara with a 22-week singleton male pregnancy undergoing a fetal ultrasound examina-
tion. The image showed a hypoplastic maxilla and mandible. Subsequently, the ectodermal dysplasia was defined 
using a family history and genetic testing. The skin pathology from the aborted fetus demonstrated a hypohidrotic 
type. The computed tomography (CT) reconstruction after induced labor confirmed the prenatal ultrasound findings 
of the maxilla and mandible.

Conclusions:  This case suggested that prenatal ultrasound may provide a valuable clue of ectodermal dysplasia. The 
diagnosis can be established using further prenatal genetic testing and a family history.
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Background
Ectodermal dysplasia (ED) was first proposed by Thur-
man in 1848. It is a diverse group of inherited disorders 
characterized by a congenital defect in two or more 
ectodermal structures. The primary manifestations are 
abnormalities in hair, teeth, nails or sweat glands [1]. 
The inheritance mode includes autosomal dominant, 
autosomal recessive, X-linked dominant, and reces-
sive. Currently, ED can be classified into the hidrotic 
or hypohidrotic types according to whether it involves 
sweat glands. Hypohidrotic ectodermal dysplasia (HED) 
has a birth prevalence rate of 1/50,000–100,000, and 
males with the disease show all or most of the typical 

clinical manifestations associated with the ectodyspla-
sin A (EDA) gene, while female carriers show less severe 
symptoms [2]. The X-linked type is the most common 
form of hypohidrotic ED. Prenatal diagnosis for this rare 
disorder is helpful in predicting potential postpartum 
hyperpyrexia or providing a basis for termination of preg-
nancy or suggesting the possibility of prenatal correction 
[3, 4]. We reviewed the cases reported in the last 20 years, 
and a majority of the confirmed cases were diagnosed by 
genetic tests after birth. A prenatal tooth germ sonogra-
phy has been suggested to detect X-linked hypohidrotic 
ED in some studies (Table  1), but it has not been used 
as a diagnostic basis in a broader setting. This is because 
not all the tooth germs could be accurately counted 
using ultrasound in middle pregnancy, and the risk of a 
false positive would probably increase unnecessary treat-
ment [11]. The prenatal diagnosis should be confirmed 
by combining ultrasound findings, family history, and 
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genetic testing [6]. Herein, we describe a rare fetal case 
of ED with an X-linked recessive family history that was 
diagnosed prenatally using ultrasound and genetic test-
ing after diagnostic amniocentesis. Three-dimensional 
reconstruction CT of the induced labor fetus showed the 
same malformation of the alveolar as the prenatal ultra-
sound, and the pathological exam of the skin confirmed 
the hypohidrotic-type ED diagnosis.

Case presentation
A 29-year-old multipara, gravida 4, para 1, with 22-week 
singleton male pregnancy was referred to our center 
due to a family history of ED. Her primary concern was 
whether the fetus was diseased, and if so, she wanted to 
make the decision to induce labor based on the severity. 
An ultrasound performed in our center showed that the 
maxilla and the mandible were short and retrograde. In 
the axial view, no hypoechoic tooth germs were detected 
in both the upper and lower alveolar bones. The alveolar 
bone was obviously thin and hypoplastic (Fig. 1). Three-
dimensional imaging in the transparent mode did not 
show the abnormalities of the alveolar as the gray-scale 
images, and no unusual facial features were found in the 
surface mode. After genetic counseling, we learned that 
the pregnant woman’s older brother had abnormal maxil-
lary and mandible development, no teeth, and thin hair. 
The pregnant woman’s nephew, seven-years old, also suf-
fered from similar symptoms. The pregnant women’s first 
born is now a six-year old girl and completely normal. 
The second pregnancy resulted in spontaneous abor-
tions in the first trimester. During the third pregnancy 

at 5 months, the women received a fetal genetic detec-
tion that confirmed a hemizygous variation of the EDA 
located in Xq12–13.1. The variation of the same gene was 
also detected in the pregnant woman’s diseased brother 
and nephew. This was consistent with the X-linked 
recessive inheritance characteristics (Fig.  2). Due to the 
ultrasound findings and the genetic testing, the parents 
decided to terminate the third pregnancy. In this report, 
it was her forth pregnancy. After the ultrasound exam, 
the pregnant woman underwent diagnostic amniocente-
sis. The Sanger sequencing demonstrated the EDA gene 
mutation (C.896G > A, p.Gly299Asp), which is a known 
pathogenic gene (Fig.  3). The parents decided to termi-
nate the pregnancy based on the ultrasound findings 
and genetic testing. We performed a three-dimensional 
reconstruction CT of the induced labor fetus. The images 
showed that the upper and lower alveolar ridges were flat 
and straight. No tooth germs were detected. The maxilla 
and mandible were dysplastic (Fig. 4). We collected five 
skin samples from different parts of the induced-labor 
fetal body. The pathological exams showed no hair fol-
licles and sweat glands of the dermis in all five samples 
(Fig. 5).

Discussion and conclusions
This was a rare case of ED with a characteristic prena-
tal ultrasound image. The patient had a family history 
that was consistent with the X-linked recessive inher-
itance characteristics. For the two male family mem-
bers and the first induced male fetus of this pregnant 
women, the genetic testing confirmed the mutations 

Table 1  Cases of prenatal diagnosis of ectodermal dysplasia reported in PubMed in the last 20 years

Article year of the 
publication

Sex Sonographic findings Genetic conditions Family 
history

Journal

Article [4] 2018 2 males no tooth germs at all were 
detected in the mandible 
and 1 and 2, respectively, 
were detected in the maxilla.

EDA c.911A → G(p.Y304C). 
Y304

Y N Engl J Med

Article [5] 2020 Male No tooth germ. EDA c.574G Y Zhonghua Yi Xue Yi Chuan Xue 
Za Zhi

Article [6] 2014 4 males, 2 females All 6 cases reduced number 
of tooth germs and 5 of 
them had hypoplastic lower 
jaws.

p. P17GfsX81
p. P220_P225del
p. R156H
Exon3dupl
p. R156H
p. P220_P225del

Y Ultraschall Med

Article [7] 2005 Male —— EDA inv. (x) (p22q13) Y Zhonghua Yi Xue Za Zhi

Article [8] 2013 Male —— EDA p.G11R Y Zhonghua Yi Xue Yi Chuan Xue 
Za Zhi

Article [9] 2003 Male a small nose and thick, 
everted upper and lower lips.

—— Y J Ultrasound Med

Article [10] 2021 Male thinner upper alveolar bones 
and fewer tooth germs.

EDA Xq13.1 N J Clin Ultrasound
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of the X-chromosomal gene ectodysplasin A that leads 
to developmental defects of the hair, teeth, and vari-
ous endocrine glands. The primary postpartum clinical 
concern for ED is the inability to sweat, and this places 
the affected individuals at risk for hyperthermia [12]. 
Fortunately, the two affected individuals did not suffer 

from obvious hyperthermia. The absence of teeth was 
the primary reason for them to seek medical help. For 
male sufferers, the severity of the pathogenic EDA vari-
ant may lead to varying degrees of symptoms. The cases 
of missense mutations and a small deletion of EDA 
are known to lead to milder symptoms. However, the 

Fig. 1  A A healthy control fetus of the same gestational age, the axial view image shows the normal alveolar, representing by round hypoechoic 
tooth germs that are arranged in an arch-like fashion in the alveolar bone. (arrow); B The fetus in our case, the axial view image of the maxilla shows 
the alveolar as a short, thin and flat hyperechoic without tooth germs (arrow); C A healthy control fetus of the same gestational age, the sagittal 
view image of the profile shows the normal maxilla and mandible (arrow); D The fetus in our case, the sagittal view image of the profile shows the 
short and retrograde maxilla and mandible (arrow)

Fig. 2  The family tree is constructed, number 11 in lineIIIis the suffered fetus in this case
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definite mechanism is still unclear [13]. Thus, an ultra-
sound examination based on alveolar scanning may 
be the only reliable prenatal approach to evaluate the 
severity of symptoms.

Some studies have considered the ultrasound as a 
prenatal diagnosis approach for X-linked recessive 
inheritance ED using teeth germ counting, and this 
eliminates the significant risks associated with invasive 
diagnostic procedures such as amniocentesis [6]. How-
ever, the numerical threshold of the tooth germ count 
remains controversial. In our opinion, the duration of 
the examination and accuracy of tooth germ count is 
primarily affected by the indefinite position of the fetal 
head, and this may lead to an inaccurate result.

The present pregnancy was a male fetus with a typi-
cal dysplastic maxilla and mandible. In a normal fetus, 

the alveolar process is the protruding part of the lower 
margin of the maxilla and the upper margin of the man-
dible surrounding the tooth germs. In the gray-scale 
ultrasound, the characteristic images of the alveolar in 
the transverse view is a parallel strong echo zone that is 
arched and uneven, and the regular hypoechoic tooth 
germ structure can be observed in the two strong echo 
zones [14]. Compared with a fetus of the same gestational 
age, there was no hypoechoic tooth germ structure in this 
case, and the alveolar was obviously dysplastic. In addi-
tion, we also obtained an impression that the maxilla and 
the mandible were significantly narrow and retrograde 
in both the axial view and the sagittal view, but regret-
fully there was no reference range to follow. Some studies 
have reported the micrognathia in the three-dimensional 
image as a characteristic feature of HED [9]. However, 

Fig. 3  The genetic testing map shows a hemizygous variation of the EDA gene located inXq12 ~ 13.1

Fig. 4  Three-dimensional CT image reconstruction of the facial bone after induced labor showing a short and flat anterior palate without tooth 
germ in the axial view
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we did not obtain this image in our case, and this may 
have been due to different facial characteristics due to 
the racial difference. For dental surgery, severe dyspla-
sia of the alveolar bone means a poor prognosis [15]. A 
dysplastic mandible and alveolar may cause mastication 
problems and reduced nutritional intake. Failure to thrive 
has been observed in many affected boys [16]. These were 
the primary reasons the pregnant woman in our case 
chose to terminate the pregnancy. A three-dimensional 
reconstruction of the CT images after induced labor con-
firmed the prenatal ultrasound findings of the maxilla 
and the mandible. Some studies have used a histopathol-
ogy analysis of skin biopsies from the hypothenar region 
in HED patients to show that the atrophic or immature 
sweat glands could be observed in the reticular dermis 
compared to a control group [17]. The histopathology of 
induced labor fetal skin showed the absence of hair fol-
licles and sweat glands in our case, and this is a reliable 
predictor of hypohidrosis.

For a fetus with a specific family history, prenatal 
genetic testing can demonstrate a diagnosis of ED. A 
dysplastic maxilla and mandible accompanied by a tooth 
germless alveolar are also characteristic of ED in ultra-
sound images. So we suggest the mid-trimester ultra-
sound assessment of tooth germ, maxilla and mandible in 
high-risk pregnancies. However, we still lack approaches 
to predict the severity of the postnatal symptoms, espe-
cially for hypohidrosis. An ultrasound evaluation of alve-
olar development provides evidence to perform prenatal 

genetic testing, and this may even affect the pregnancy 
outcome. According to this case, a preimplantation 
genetic diagnosis in at-risk couple is also an option to 
avoid an abnormal pregnancy or to suggest the assisted 
reproductive technology.
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