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Abstract

Congenital anomalies are present in at least 10% of all neonatal intensive care unit
admissions, of whom many have an underlying genetic condition. About 50-60% of
human congenital anomalies are of unknown etiology, and approximately one- third
are caused by genetic factors. A smaller percentage of birth defects are the result of
chromosomal aberrations and gene mutations. Around 1 in 40 or 2.5% of all newborns
have a malformation at birth. This may be an isolated malformation or may occur
together with other malformations and/or dysmorphic features as part of a malfor-
mation syndrome. Around 4000 malformation syndromes have now been delineated.
Many are associated with medical problems and making a specific syndrome diagnosis
can influence immediate medical management. However, the infant with dysmorphism
often does not have a major malformation, and may simply have an appearance that is
unusual compared with the general population and of unaffected close relatives. The
chapter intends to provide semnificative data concerning the approach and manage-
ment of a dysmorphic neonate, mainly when there are minor anomalies and will offer
all those relevant data and try to establish a protocol guide for the approach of the
dimorphic neonate.

Keywords: congenital, anomalies, neonate, dysmorphic, syndrome

1. Introduction

Dysmorphology is the branch of clinical genetics that attempts to interpret the human growth
patterns and structural defects.

Often, the neonatologist has the opportunity to be the first to identify a congenital anomaly in
the neonates. Thus, the presence of a neonatal dysmorphic syndrome (be it major or minor)
must be shared with the parents, something that may certainly cause feelings of anxiety.

© 2018 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of the Creative
InteChOpen Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use,
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Addressing the diagnosis of a dysmorphic newborn is similar to the diagnosis of systemic
diseases — it relies on analyzing the family history and on performing a meticulous examina-
tion of signs and expressions, in an effort to identify a syndrome [1].

The steps to be taken after identifying a neonatal dysmorphism are to confirm the diagnosis
through cytogenetic testing via molecular techniques (in order to confirm/exclude a genetic
etiology), followed by family counseling by the neonatologist-geneticist team.

After many years spent ‘looking after little patients’, we hereby discuss a number of anoma-
lies and abnormal physical characteristics, isolated or associated, together with the genetic
syndromes in which they can be included.

Since the neonatologists are the first to evaluate the neonates, they must be familiar with various
major and minor dysmorphisms. The diagnosis of a syndrome depends on good clinical skills,
knowledge of phenotypic features of various syndromes and the experience of the examiner.

Dysmorphism [1] is a morphological anomaly of a structure, a deviation from the norm, and
can be classified as major or minor. Major abnormalities may be surgical, medical or cosmetic,
and they may be markers for other malformations too. Minor anomalies do not have sig-
nificant surgical or cosmetic importance, though many genetic syndromes can be recognized
based on basis of minor anomalies.

2. Mechanisms of occurrence

Anomalies may occur through three mechanisms [2], each having different implications for
the diagnosis:

* The malformative mechanism causes structural defects, resulting from an inherently ab-
normal development process, a primary error in morphogenesis. Malformations include
congenital heart, lips, and palate abnormalities. These types of malformations are most
commonly associated with a genetic disease or a genetic predisposition.

o The malformation sequence results from a single primary malformation, as is the case
with lumbar neural tube defects.

o Malformative syndrome results from several different biological errors during
morphogenesis.

* The deforming mechanism is an anomaly resulting from the action of prenatal mechanical
forces on normal fetal structures. The femur, the fingers (that become overlapped) and the
head (that grows into an unusual shape) can be affected. Deformations are rarely genetic,
and the recurrence risk is usually low.

* The disruptive mechanism causes structural defects resulting from the destruction or inter-
ruption of normal intrinsic tissue, such as limbs reduction in amniotic band sequence or
certain types of intestinal atresia due to vascular insufficiency [3]. The anomalies are rarely
caused by a genetic condition and unlikely to occur in a future pregnancy.
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Other terms used to describe the congenital anomalies are:

¢ Dysplasia, which is an abnormal cellular organization within a tissue, causing structural
abnormalities (for example changes in bone structure and cartilage in skeletal dysplasia).

* Association, which is a group of abnormalities that occurs more frequently than expected,
but which do not have a predictable pattern or a unique etiology.

3. Incidence

The incidence of congenital abnormalities is approximately 10% of total admissions in
neonatal intensive care units (NICUs). Many of them have underlying genetic syndromes.
Worldwide, around 7.9 million children (6% of births worldwide) are born with congenital
anomalies [4] annually.

Minor anomalies, the subject of this chapter, appear to be isolated more frequently. About 15%
of neonates are diagnosed with one minor anomaly (Table 1). About 71% of them are found in
head, neck and hands. Among neonates diagnosed with an isolated minor anomaly, 3% have a
major associated abnormality.

Affected segment =~ Minor anomaly diagnosed

Head and throat * Asymmetric crying facies
* Aplasia cutis congenital
e Mild micrognathia
e Flat nasal bridge
¢ Upturned nose

e Large fontanel

Eyes e Brushfield spots
¢ Inner epicanthal folds
¢ Telecanthus and hypertelorism

¢ Slanting of palpebral fissures

Ear e Lack of helical fold
* DPosteriorly rotated pinna
e Preauricular with or without auricular skin tags
® Auricular (preauricular) pit or sinus
¢ Small pinna
e Folding of helix
e Darwinian tubercle
e Crushed (crinkled) ear
* Asymmetric ear sizes

e Low-set ears
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Affected segment =~ Minor anomaly diagnosed

Skin e Dimpling over bones
e Capillary hemangioma (face, posterior neck)
* Mongolian spots (African Americans, Asians)
® Sacral dimple
e Pigmented nevi
* Redundant skin
¢ Cutis marmorata

e (Café au lait spot

Hand ¢ Simian creases
e Bridged upper palmar creases
¢ Clinodactyly of the fifth finger
e Hyperextensibility of thumbs
* Single flexion crease of fifth digit (hypoplasia of middle phalanx)
* DPartial cutaneous syndactyly
e Polydactyly
e Short, broad thumb
¢ Narrow, hyperconvex nails
e Hypoplastic nails
e Camptodactyly
® Shortened fourth digit

Leg e Partial syndactyly of second and third toes
e Asymmetric toe length
e Clinodactyly of second toe
e Overlapping toes
¢ Nail hypoplasia
e Wide gap between hallux and second toe

® Deep plantar crease between hallux and second toe

Others e Mild calcaneovalgus
e Hydrocele
* Shawl scrotum
* Hypospadias

e Hypoplasia of labia majora

Table 1. Minor anomalies seen in various systems.

0.8% of neonates have two minor anomalies associated, and 11% of them have a major associ-
ated abnormality.

The presence of three or more minor abnormalities is rare (about 0.5%), and in most cases
(90%), neonates also associate a major malformation.
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4. Classification

4.1. Minor head and throat anomalies
4.1.1. Asymmetric crying facies

Asymmetric crying facies (ACF) is a minor abnormality, characterized by lowering the corner
of the mouth on the unaffected side when crying or sketching a grimace. This is caused by
the congenital absence of the anguli oris depressant muscle. The ACF neonates show both
nasolabial folds with normal, symmetrical depth and do have the normal ability to lift their
forehead and close both eyes. This anomaly must be distinguished from facial nerve paralysis,
which is less common [5]. In 20-70% of cases, ACF is associated with other congenital abnor-
malities, the most common being head/neck, cardiovascular, musculoskeletal, genitourinary
and gastrointestinal.

Once this anomaly has been identified, genetic testing is recommended (FISH test or
chromosomal microarray comparative genomic hybridization) because ACF is especially
associated with 22q11 deletion syndrome (also known as velocardiofacial or DiGeorge syn-
drome). In this syndrome, the facial dysmorphism coexist with structural heart anomalies,
long fingers/limbs, thymus aplasia/hypoplasia and kidney abnormalities. The postnatal
follow-up protocol recommends close monitoring of growth and development, evaluation
of thyroid and parathyroid function, immunological, hearing and ophthalmic evaluation,
echocardiography, renal ultrasonography and the treatment of possibly associated anoma-
lies [6].

4.1.2. Aplasia cutis congenita

Aplasia cutis congenita (ACC) is the congenital absence of the skin, and may occur on any part
of the body. It affects the scalp in 70-80% of the cases (Figure 1), either as solitary lesions or
associated with skull and dura mater defects [2, 7]. Aplasia cutis congenita is a rare anomaly
in neonates. Over 500 cases have been reported since the first description, by Cordon in 1767.
Due to the unreported cases, their real incidence is unknown. An estimate of the incidence is
about 3 out of 10,000 births [8].

Figure 1. Aplasia cutis congenita.
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The pathophysiological mechanism of aplasia cutis congenita is unclear; some theories sug-
gest the involvement of factors such as obstetrical trauma, intrauterine infections with varicella
zoster or herpes virus, as well as teratogenic agents, such as cocaine and methimazole [7, 9].

When this anomaly is confirmed, a series of additional investigations are required to deter-
mine if there are also other associated malformations that describe a genetic syndrome.

Adams-Oliver’s syndrome includes (alongside ACC and limb defects) cutis marmorata tel-
angiectatica congenita, central nervous system abnormalities and cardiovascular abnormali-
ties. To diagnose this genetic syndrome, cerebral and spine (MRI) imaging, limb radiographs,
echocardiography and genetic tests with genes ARHGAP31, DOCK®6, RBPJ, EOGT [7, 10]
sequencing are required. Adams-Oliver Syndrome can be transmitted either autosomal domi-
nant or autosomal recessive. ACC has also been associated with trisomy 13 [11].

ACC may evolve with complications (local infection, meningitis, bleeding and superior sagit-
tal sinus thrombosis). The mortality rate lies between 20 and 50% and depends on the size of
the lesion and its association with other malformations.

4.1.2.1. Management

Small sized ACC, located laterally to the median line, is usually a unique congenital anomaly
and does not require further evaluation. In sizeable defects, located on the median line, with
a membranous appearance that raises the suspicion of a simultaneously damage of the skull
and dura mater, cerebral and spinal MRI are recommended. A subjacent neural tube defect
must be confirmed or excluded. Treatment for ACC is usually conservative [7].

4.1.2.2. Prognosis

The outcome is usually very good, small defects evolving toward healing within a few weeks
through progressive epithelization and atrophic, hairless scarring [8]. In rare cases, hemor-
rhage and local infections may appear. Large defects of the scalp can be surgically repaired
using autologous or biological grafts.

If aplasia cutis congenita is associated with other anomalies, the outcome depends on their
severity.

Deep and small defects of the scalp and skull close spontaneously during the first year of life.
Larger-sized defects require surgical correction.

Scalp defects that interest the skull and dura mater can be complicated by sagittal sinus
thrombosis and are associated with a mortality rate greater than 50%.

4.1.3. Mild micrognathia

Micrognathia is a rather frequent clinical craniofacial abnormality, caused by congenital man-
dibular hypoplasia (Figure 2). It is usually associated with a deficient gonial angle, ascending
ramus, and mandibular corpus.
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Figure 2. Mild micrognathia associated with retrognathia.

It can appear as a minor and isolated abnormality, or may be severe, as part of a genetic syn-
drome, frequently causing postnatal complications.

Congenital mandibular hypoplasia occurs either through intrauterine deformation or malfor-
mative mechanisms, as a result of a primary intrinsic growth disorder [12, 13].

The mandible is formed from the neural crest, beginning with the onset of the 4th week of ges-
tation, the cells migrating to the upcoming region of the head and neck and with the initiation
of the formation of the gill arches. From the first branching arch, two prominences develop, the
mandibular and the maxillary one. The mandibular protrusion will form the mandible, and the
jaw will form the jaw bone, the zygomatic bone and the squamous part of the temporal bone.

It is likely that congenital mandibular hypoplasia results from poor or insufficient develop-
ment of the neural crest, or by means of altered migration process to the first branch of the gill,
during the 4th week of gestation.

The diagnosis of micrognathia in neonates requires a careful clinical evaluation, to identify
other associated craniofacial abnormalities, such as cleft palate or the coexistence of other
congenital anomalies. The maxillary, the zygomatic bone, the temporal bone, the cranial vault
and the cervical spine represent the other anatomical regions that can be affected.

In the clear majority of cases that include, among the first clinical signs — micrognathia, the
diagnosis of genetic syndromes can be suspected on clinical examination. Subsequently, the
case requires confirmation by genetic testing, as in deletion syndrome 22q11 cases.

Approximately 60 syndromes associated with micrognathia have been described, such as [12]:
Aneuploidic syndromic

¢ Trisomy 9

¢ Trisomy 13

¢ Trisomy 18
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Non Aneuploidic syndromic

¢ Fryns syndrome

¢ Goldenhar syndrome (hemifacial microsomia)
¢ Hydrolethalus syndrome

¢ Lethal multiple pterygium syndrome

* Nager syndrome

* Pena Shokeir syndrome

¢ Pierre Robin sequence

¢ Seckel syndrome

¢ Smith Lemli Opitz syndrome

¢ Stickler syndrome

¢ TAR syndrome

® Treacher Collins syndrome (mandibulofacial dysostosis)

Micrognathia can result in a malocclusion (poor bite), where the teeth and jaws do not line up
properly, or in more severe cases, in difficulties in breathing or swallowing. Underdeveloped
mandibles can also cause severe psychological and functional impact in the growing of the child,
and may be associated with life-threatening complications such as obstructive sleep apnea [12].

4.2. Minor eye anomalies

Although there is a wide variety of ocular morphology (in terms of gender, ethnicity and age),
a careful analysis of some dysmorphological entities and objective measurements during the
clinical examination can help diagnose some features outside of the normal standards, which
may help identifying a syndrome.

4.2.1. Brushfield spots

Brushfield spots are white, yellow-colored spots on the anterior surface of the iris or small
white-gray areas around the pupil.

Brushfield spots are observed in 20% of normal neonates, regardless of the color of their eyes.
85% of people with blue eyes show these spots (Figure 3).

They are also very common (80%) in the iris of children with trisomy 21. In children with
Down syndrome and brown eyes, these spots are visible in 15-17% of cases only, being
masked by normal pigmented cells. In cases with black eyes, they cannot be identified.

Brushfield spots should be differentiated from normal stromal condensation called “Kun-
kmann Wolffian bodies”, which are light-colored, located peripherally in the iris and are not
considered to be ocular dysmorphisms.
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Figure 3. Brushfield spot.

4.2.2. Inner epicanthal fold

Epicanthal fold represents the oblique or vertical skin fold [14], which starts from the upper
eyelid to the lower eyelid, covering the inner corner of the eye and it is most frequently bilateral
(Figure 4). This feature is also named plica palpebronasalis or the historically Mongolian fold.

These skin folds appear through the excessive development of the skin across the nasal bridge.
This excess skin presents a certain tension determined by the ectopic orbicularis oculi muscle
fibers and connective tissue [15], leading to residual horizontal skin over the nasal bridge.

One of the main facial features that is often closely associated with the epicanthic fold is the
elevation of the nasal bridge [16].

Factors influencing this facial trait are: geographical ancestry, age and certain pathological
conditions such as blepharophimosis, palpebral ptosis.

The epicanthic fold may be an isolated congenital anomaly, or it may be a manifestation of
other syndromes [17, 18]. Approximately 60% of people with Down syndrome have this fold,
named “the Mongoloid fold” by John Langdon Down. In Zellweger’s syndrome, epicanthic
folds are present and prominent [19]. Other pathological conditions that highlight this epi-
canthic fold are the fetal alcohol syndrome, phenylketonuria, Turner syndrome and Smith-
Lemli-Opitz syndrome.

Figure 4. Inner epicanthal fold.
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Four types of epicanthic folds [20] have been identified:

1. Epicanthus tarsalis: the fold is most prominent along the upper eyelid - the normal ana-
tomical variant of the Asian eyelid

2. Epicanthus inversus: the fold is most prominent along lower eyelid - associated with
blepharophimosis syndrome

3. Epicanthus palpebralis: involves both upper and lower eyelids

4. Epicanthus superciliaris: the fold originates from the brow and follows down to the lacrimal
sac

The evolution of epicanthic folds is favorable: a mild degree of epicanthus disappears most
frequently with further development of the nose and massive facial bone [20, 21].

Surgical correction is only occasionally required. One of the surgical indications is in the case of
epicanthus inversus, which does not resolve on its own with further growth and development
of the face [15].

4.2.3. Telecanthus and hypertelorism

Telecanthus is the increased distance between the medial canthi of both eyes, with normal inter-
pupillary distance. This condition is different to hypertelorism, which refers to an increased
distance between the orbits [22].

Telecanthus may appear secondary to obstetrical traumas such as naso-orbito-ethmoidal frac-
tures, and it may be an ethnic marker. It could also represent the expression of sinus or orbital
tumors, or it may be associated with syndromes such as:

¢ Sinus polyps — Kartagener syndrome
* Down syndrome

¢ Turner syndrome

¢ Klinefelter syndrome

¢ Fetal alcohol syndrome

® Cri du chat syndrome

¢ Dubowitz syndrome

* Noonan syndrome

¢ SHORT syndrome

Hypertelorism is a clinical sign in a wide range of affections and syndromes such as:
¢ Edwards syndrome

* 1q21.1 duplication syndrome
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* Basal cell nevus syndrome
* DiGeorge syndrome

* Loeys-Dietz syndrome

¢ Apert syndrome

¢ Neurofibromatosis

* Leopard syndrome

¢ Crouzon syndrome

¢ Wolf-Hirschhorn syndrome
¢ Andersen-Tawil syndrome
* Waardenburg syndrome

® Cri du chat syndrome

Since hypertelorism is a facial dysmorphism associated with a large and diverse number of
congenital disorders and syndromes, the mechanism of hypertelorism is heterogeneous.

A number of theories have attempted to pinpoint this anomaly, such as: the early ossification
of the lower wings of the sphenoid, the increasing width of the ethmoid sinuses, the forma-
tion and abnormal development of the skull, which can be seen in syndromes such as Apert
and Crouzon [22].

4.2.4. Slanting of palpebral fissures

In the normal eye, the eyelids are generally positioned so that the lateral canthus is about
1 mm higher than the medial canthus. The palpebral slant is the direction of the slant of a line
that goes from the outer corner of the eye to the inner corner.

The upper or lower slant of the palpebral fissure can be a genetic or ethnic feature (Asian
population), but there are a number of conditions and syndromes manifested through this
anomaly, isolated or in association with others, such as the Treacher Collins syndrome,
Franceschetti (oculo-mandibulo-facial) syndrome, Down syndrome, fetal alcohol syndrome
or other genetic disorders.

The identification of an abnormal slant of the palpebral fissure requires a thorough medi-
cal examination with an analysis of family history, a physical exam to detect other associ-
ated disorders/abnormalities and paraclinical investigations (karyotype), enzyme assays and
metabolic studies [23].

4.3. Minor ear anomalies

The incidence of ear malformations is approximately 1 in 3800 newborns [24] and accounts for
50% of all ENT (Ear, Nose, and Throat) malformations. The most common malformations are
unilateral and localized in the outer and middle ear.
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Auricular malformations in newborns may be genetic (associated with syndromes or not, with
family history, spontaneous mutations) or intrauterine (acquired by deformation mechanisms).

External ear malformations may involve the orientation, position, size, and external configu-
ration of the pinna. The absence of the external ear can be identified (anotia).

4.3.1. Preauricular and auricular ear tags and pits

Auricular and preauricular ear tags and pits (Figures 5 and 6) are frequent findings on routine
neonatal physical examinations, occurring at a frequency of 1 in 12,500 births [25]. The inci-
dence of spontaneous formation of external ear pits in the non-syndromic population ranges
between 0.3 and 1.3%, it equally affects both sexes and it has no race predilection. The inci-
dence of unilateral preauricular sinus is 1.3% and that of bilateral preauricular sinus is 0.3%.
The rate of genetic transmission of bilateral preauricular sinus was higher in children with a
parent with this condition, compared to the cases of unilateral preauricular sinus.

The ear begins to develop in the 6th week of gestation, from the first and second branchial
arches. A series of 6 mesenchymal proliferations is formed, known as hillocks of His, which
subsequently fuse to form the definitive auricle. The first three hillocks are derived from the
first branchial arch and form the tragus, crus of the helix and helix, and the other three hill-
ocks are derived from the second arch and form the antihelix, scapha, and the lobule.

Auricular fistulas may be caused by faulty or incomplete fusion of the hillocks or by local-
ized folding of the ectoderm. Genetic tests suggest that preauricular fistula appears due to an
abnormality in chromosome 8q11.1-q13.3 [25].

Preauricular tags may be caused by supernumerary development of the first 3 hillocks of the
first branchial arch.

Auricular fistulas are small, pigmented, benign congenital formations [26], located in the
tegument and auricular and periauricular soft tissues, anywhere along a line drawn from the
tragus to the angle of the mouth. They were first described by Van Heusinger in 1864.

Figure 5. Preauricular tag.
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Figure 6. Preauricular tag.

Auricular fistulas are small pits/openings, located anywhere at the anterior margin of the
auricle, from crus of the helix to helix, and are lined by squamous epithelium.

These auricular abnormalities can be found in isolation or as part of a genetic syndrome. All
newborns will need a hearing assessment later because outer ear abnormalities can be associated
with additional abnormalities such as shape abnormalities (helical ear pits), asymmetry, poste-
rior angulation, small size, absent tragus, and narrow external auditory meatus [26], middle or
inner ear malformations, and with progressive hearing loss.

These patients should be examined for any other malformations in an attempt to include the
anomaly in a genetic syndrome such as [2, 26-29]:

Craniofacial microsomia: association of auricular nodules with other external ear abnor-
malities, progressive hearing loss, palatoschisis, maxillary and/ or mandibular hypoplasia
and renal abnormalities. These children require audiological assessment and renal ultraso-
nography, and from the point of view of genetic diagnosis, karyotype testing.

Branchio-oto renal syndrome (BOR): the association of auricular fistulae with other outer
ear abnormalities, renal abnormalities and Brachial cleft fistulae. These children require
auditory and renal echography, and from the point of view of genetic diagnosis, EYAT,
SIX5, SIX1 sequencing is required.

Beckwith-Wiedemann syndrome: auricular fistulae associated with ear lobe asymmetry

Oculo-auriculo-vertebral dysplasia (Goldhar Syndrome): associates auricular nodules,
upper eyelid coloboma, outer ear deformities and vertebral abnormalities

Chromosome arm 11q duplication syndrome: Preauricular tags or pits
Chromosome arm 4p deletion syndrome: Preauricular dimples or skin tags

Chromosome arm 5p deletion syndrome: Preauricular tags
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De novo appearance of these auricular abnormalities associated with those on the face and
neck may be related to the use of propylthiouracil in early pregnancy to treat maternal hyper-
thyroidism [30].

When auricular fistulae and nodules are isolated, no further evaluation is required for these
children [2].

Most cases with typical location of auricular and preauricular fistulas are asymptomatic and do
not require surgery. They can retain epithelial and sebum debris, and can evolve to subcutane-
ous cysts or infection. This may in turn lead to cellulitis or abscess, and may require aspiration
of the collection if the antibiotic therapy is not responding. In cases of recurrent cyst infection,
surgical excision of the cyst and the fistula tract is indicated. A preauricular fistulae may vary in
length, may have a sinuous tract or may be extensively branched. If there are auricular fistulas
and subcutaneous cysts, they adhere to the auricular perichondritis. Thus, complete elimina-
tion of the fistula or cyst should also include a portion of the auricular perichondritis at the
base of the lesion [26]. Auricular and preauricular nodules can be excised for esthetic reasons.

4.3.2. Microtia

Microtia is a congenital anomaly characterized by the underdevelopment of the outer ear,
while anotia is the complete absence of the ear. Because microtia and anotia have the same
origin, they can be described as microtia-anotia [31].

Microtia can be unilateral or bilateral and its frequency is of approximately 1-3 to every 10,000
births [32]. In the case of unilateral microtia, the right ear is most frequently affected [31].

Etiologically, the administration of the teratogenic agent called isotretinoin (Accutane®) dur-
ing pregnancy may lead to these congenital auricular abnormalities (anotia/microtia).

The pathogenesis of microtia is heterogeneous, and there have been indications of unique
genetic mutations or its presence as a family trait [33].

Microtia has a broad spectrum of phenotypic aspects, from the uncomplicated hereditary one,
(which is transmitted as a dominant feature, and it is most often harmless), to severe, complicated
forms of hearing loss. From a clinical point of view, four grades of microtia have been described:

* Grade I: A less than complete development of the external ear with identifiable structures
and a small but present external ear canal

¢ Grade II: A partially developed ear (usually the top portion is underdeveloped) with a
stenotic external ear canal producing a conductive hearing loss

¢ Grade III: the most common form of microtia: Absence of the external ear with a small
peanut-like vestige structure and an absence of the external ear canal and ear drum.

e Grade IV: Absence of the total ear or anotia.

Isolated microtia is relatively common, but it can be found in newborns in association with
other facial dysmorphisms, such as hemifacial microsomia, Goldenhar syndrome or Treacher
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Collins syndrome [34], jaw deformities, vertebral anomalies [35], heart defects, limb abnor-
malities, renal abnormalities and holoprosencephaly [32, 36].

Auricular atresia is the underdevelopment of the middle ear and auditory canal, and it occurs
relatively frequently in conjunction with microtia, since newborns with microtia have no exter-
nal opening to the ear canal, although the cochlea and the other internal ear structures are
usually present. The degree of microtia usually correlates to the grade of underdevelopment
of the middle ear [37, 38].

The assessment of newborns and infants with microtia-anotia should include a thorough clini-
cal examination for the detection of associated structural defects, pediatric audiological test,
multi-disciplinary consultation with the genetic specialist, pediatric otolaryngologist, and pedi-
atric plastic surgeon.

4.3.2.1. Management

A minor anomaly does not require surgical correction. When the auricle is very deformed or
absent (grades III and IV), reconstruction is often required for esthetic reasons. Most recon-
structive interventions are recommended after the age of 6-10 years old, when the ear pavil-
ion has 80% of the size of an adult ear.

The management of a microtia case associated with an auditory meatus defect is performed
by long term periodic audiological monitoring, especially if there is an atresia of the auditory
meatus, with the possible placement of an amplification device, especially in the case of the
bilateral forms [39].

The surgical procedure for restoring the pinna is complex and is performed in several stages,
with esthetic results that vary greatly, as the outer ear structure is difficult to duplicate [40]. A
plastic surgical alternative is the use of a synthetic prosthetic pinna or a pinna obtained via the
three-dimensional printing technology, but the research is still underway [41].

4.3.3. Macrotia

Macrotia refers to an oversized or enlarged but well-developed auricle without any other mal-
formations of the ear (Figure 7). The most exaggerated portion of the ear is the scaphoid fossa.
The condition is usually bilateral and symmetric.

Generally, it has an autosomal dominant pattern of transmission and an unknown pathogenesis [42].
Macrotia is commonly associated with the following syndromes:
* Marfan Syndrome: large auricle with dropped, floppy cartilage

* Fragile X-syndrome: macrotia with floppy cartilage, associated with mild or profound X-
linked retardation [43].

¢ Cerebro-oculo-facial-skeletal syndrome (COEFS): macrotia associated with neurogenic ar-
throgryposis, microcephaly, micro-ophthalmia.
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¢ Variant of De Lange type 2 syndrome [44]: characterized by macrotia associated with severe
microcephaly, mild mental retardation, muscular hypotonia and dysmorphic faces (flat profile,
mild ptosis, short nose with a large tip and anteverted nares, narrow mouth, retrognathism).

4.3.3.1. Management

Otoplasty can improve the shape, position and proportion of the ear. It is a reconstructive
surgery procedure that attempts to harmonize the ratio between ear and face.

4.4. Minor skin anomalies
4.4.1. Capillary hemangioma

It is a congenital vascular abnormality which consists of an agglomeration of neo-formation
capillary vessels, manifested in the form of variable reddish-purple patches (Figures 8 and 9).
These patches are mainly located on the face, neck and lips, but they can appear on any area
of the body. They are diagnosed by clinical inspection.

Capillary hemangiomas occur only in the layers of the skin, and they do not develop in depth.
They generally appear within a few weeks after birth, but they may appear in infants too and
most frequently disappear spontaneously in 1-2 years. A special form of this anomaly is the
‘birthmark’, the clinical form that appears on the nape or covers a portion of the face and has
a violet color [45, 46].

4.4.1.1. Management

Capillary hemangiomas are prone to irritation and ulceration. Each lesion must be evaluated
individually, and the practitioner may opt to treat it selecting an alternative therapeutic route.

Figure 7. Bilateral macrotia with abnormal shape of the auricle.
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Figure 8. Capilary hemangioma — Posterior neck.

The treatment can be surgical and dermatological-medical and may consist of the surgical
excision of hemangiomas, laser pulses, cryosurgery and systemic administration of glucocor-
ticoids. Oral propranolol may be administered in order to reduce the size of hemangiomas
may be a therapeutic option [47].

4.4.2. Mongolian spots (Africans, Americans, Asians)

Mongolian Spots, also known as Mongolian Blue Spots or congenital dermal melanocytosis,
represent a congenital condition characterized by the presence of smooth spots, irregular-
shaped with wavy borders, dark blue to brown, with a normal skin texture [48]. They may be
present from birth or may appear within the first few weeks of life during the neonatal period.

Figure 9. Capilary hemangioma — Forearm.
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Mongoloid Spots represent an agglomeration of dermal melanocytes and is not a clinical sign
associated with a disease or syndrome.

Depending on the location of melanocytes on the surface of the skin, the coloration of the
Mongoloid Spots change. If they are superficially located, the color of the spots is brown, and
the deeper they are, the color tends more and more to have a blue shade [48, 49].

Mongoloid Spots are most commonly diagnosed at birth due to specific coloration and localiza-
tion, and no additional investigation methods are required. They are found with a frequency
of 90% in the black population and the Native Americans, in about 80% of Asian infants, 70%
of Hispanic individuals and in a reduced proportion of 5-10% of Caucasian children [48, 49].
Incidence is lower in preterm infants compared to full-term infants, and in terms of gender
distribution, the incidence is higher in boys.

Most spots are located on the buttocks, lumbosacral (Figure 10), deltoid and dorsal region,
on the limbs and in rare cases on the face or on the occipital region. There may be single or
multiple spots, ranging in size from 1 to 2 cm to tens of cm [50].

4.4.2.1. Management

No treatment is recommended, as Mongoloid spots generally disappear spontaneously at the
age of 1-4 years, most frequently in the first year of life. If they do not disappear until puberty,
they remain permanent, a situation that occurs in approximately 5% of cases [51].

Figure 10. Mongoloid spot — Lumbosacral region.
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4.4.3. Cutis marmorata telangiectatica congenita

Cutis marmorata telangiectatica congenita is a rare congenital vascular disorder that manifests
itself by affecting the blood vessels of the skin by alternating a vascular network with a vasodila-
tion and vasoconstriction process which gives the skin a marbled appearance. It is accentuated
by cold temperatures, but it does not disappear when exposed to warmer temperatures [52].

It should not be confused with Cutis Marmorata, which is a normal, adaptive, physiological
response of the newborn to exposure to low temperatures. This disorder is due to a neuro-
logical and vascular immature system, it varies between the constriction and dilation of blood
vessels, and it occurs most frequently in the hands and feet.

Very few cases of cutis marmorata telangiectatica congenita have been reported worldwide -
less than 100 cases [53], but in reality it is more common than that. Mild forms are not that rare,
but they are not reported [54].

The pathophysiological mechanisms are still unclear, with most cases occurring sporadically,
although rare cases were reported in some families. Studies indicate the primary involvement
of capillaries, venules and veins, and possibly arterioles and lymphatic vessels.

The hypothetical mechanisms that have been proposed are environmental factors, peripheral
neural dysfunctions, failure of the development of mesodermic vessels in an early embryonic
stage and autosomal dominant inheritance with incomplete penetrance [52, 55].

Diagnosis: skin manifestations may be associated with the asymmetry of extremities, mac-
rocephaly, glaucoma, cutaneous atrophy, chronic skin ulcerations, neurological anomalies,
vascular anomalies (nevus flammeus, Sturge-Weber syndrome, Klippel-Trénauna syndrome,
Adams Oliver syndrome), psychomotor and /or mental retardation [56].

Management: in general, there is no treatment for this condition, but the associated anomalies
can be treated. In the case of limb asymmetry, without motor dysfunction, there is the pos-
sibility of inserting an “elevation” device for the shorter leg during early childhood. Laser
therapy has not been successful in the treatment of this vascular skin disorder, possibly due
to many dilated capillaries and veins in the deep layers of the skin.

Prognosis: the prognosis is favorable in most cases, when patients experience an isolated cuta-
neous abnormality. In most cases, the marbled appearance regresses spontaneously during the
first year of life due to the normal maturation process, with the thickening of the epidermis and
dermis. In fewer cases, lesions can continue for up to 10 years or throughout the patient’s life.

4.4.4. Pigmentary nevi

Pigmentary nevi, also known as melanocytic nevi, are benign neoplasms present from birth -
congenital melanocytic nevi may develop throughout life.

Pigmentary nevi appear with a high frequency as uniform, beige, brown or skin-color forma-
tions, sometimes protruding, circular or oval, with regular, smooth, well-defined margins, of
6 mm in diameter [57, 58].
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Histopathologically, they are cellular (melanocyte) benign clusters that change very little in
life, have a slow growth, and never invade the surrounding tissues. The number of nevi is
influenced both genetically - the family history is very important - and from the sun exposure
of the infant [59].

Congenital pigmentary nevi over 20 cm in diameter have an increased risk of malignancy.
Pigmentary nevi are commonly diagnosed clinically or using the dermatoscope.

The management of pigmentary nevi depends on the type of nevus and the degree of uncer-
tainty of the diagnosis. Benign ones require nothing else than monitoring after the neonatal
period [60, 61], while those with special characteristics - asymmetry, uneven, irregular mar-
gins, color variations, diameter > 6 mm - very rare cases, require biopsy with histopathology,
immunohistochemistry and electron microscopy [57, 62].

4.5. Minor hand anomalies
4.5.1. Camptodactyly

Camptodactyly is the irreversible flexion of one or both interphalangeal joints at the level of
one or more fingers, being most frequently a congenital condition.

It can be diagnosed antenatally [63-65] “in utero” or postnatally, being a clinically obvious
deformity, which subsequently requires imaging investigations. An abnormal insertion of
lumbrical and flexor digitorum tendons of the hand is often noted.

Camptodactyly may occur sporadically, de novo or by autosomal dominant inheritance.

It may be an isolated clinical manifestation or clinical expression in syndromes such as Trisomy 18
and 13, Freeman Sheldon Syndrome, Pena Shokeir Syndrome, CACP Syndrome (Camptodactyly,
Arthropathy, Coxa vara, Pericarditis), arthrogryposis [63, 65-67].

4.5.2. Clinodactyly

Clinodactyly is a congenital malformation consisting of the lateral deflection of the fingers by
affecting the first interphalangeal joint, which interests any finger, especially the pollex and
the auricular fingers (the fifth finger), (Figure 11).

Clinodactyly is a descriptive term, which refers to a radial angulation at a common interpha-
langeal joint in radio-ulnar or palmar planes, and can often be a normal anatomical variant.

The incidence varies, ranging between 1 and 18%, as it is most frequently under-reported.

Clinodactyly may be a very common isolated clinical manifestation in the context of a family
history [68] - with autosomal recessive inheritance, but it may also occur in several syndromes,
in association with other locomotor abnormalities or in other organs and systems.

Clinodactyly is seen in over 60% of children with Down syndrome [63], Klinefelter syndrome, tri-
somy 18, Turner syndrome, Cornelia de Lange Syndrome, Feingold Syndrome, Roberts Syndrome,
Russell-Silver Syndrome or Fanconi Syndrome. It may also be a clinical manifestation associated
with other abnormalities such as macrodystrophia lipomatosa and brachydactyly type A3.
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Figure 11. Clinodactily of the fifth finger.

Considering the presence of this sign in multiple chromosomal anomalies, some authors con-
sider it a “soft sign”, if detected in an antenatal ultrasound scan.

If the clinodactyly is isolated, it has an excellent prognosis.

Usually, the treatment is not necessary. If necessary - because of emotional stress due to esthetic
reasons or the impairment of the fine hand movements - the treatment is surgical [69]. For sur-
gery, preoperative radiographs of the pollex are performed, establishing the size of the graft
and the degree of angulation necessary to restore the normal function of the distal phalange.

4.5.3. Polydactyly

It is one of the most common congenital abnormalities of upper limbs, seen in all ethnicities,
and it refers to the presence of additional fingers, being usually bilateral [70]. Most often,
polydactyly affects the upper and lower limbs synchronously. Supernumerary fingers do not
usually have adequate muscle connections [71, 72].

The classification of this condition is based on the location of the additional fingers, the poly-
dactyly being:

¢ Postaxial (duplicated finger V),

* Mesoaxial/central (duplication of fingers II, III, IV),
¢ Preaxial (duplicated thumb),

e Mixed.

Polydactyly may appear isolated, de novo, sometimes autosomal dominant inherited or may be
associated with syndromes [73, 74] such as Bardet-Biedl Syndrome, Carpenter Syndrome, Elis-Van
Creveld Syndrome, Fanconi Syndrome, Greig Syndrome, Holt-Oram Syndrome, Meckel-Gruber
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Syndrome, Pallister-Hall Syndrome, Smith-Lemil-Opitz Syndrome, Trisomy 13, Trisomy 18, Short
Rib Polydactyly Syndrome Type I (Saldino-Noonan Type) (Majewski type), Trisomy 21, Townes-
Brocks Syndrome.

Usually, polydactyly is diagnosed antenatally, but if it is postnatally discovered, it requires
paraclinical investigations in order to be included in one of the genetic syndromes, except for
cases of family history. The investigations are performed using imaging techniques (MRI, CT
scan, ultrasound examination), followed by genetic consultation in case of association with
other malformations. The most commonly associated malformations are syndactyly, hypo-
plasia or aplasia of long bones, hydrocephalus, microcephaly, spina bifida, ventricular septal
defect, atrial septal defect, esophageal atresia, duodenal atresia, anal imperfection, abdominal
wall defects, renal agenesis, polycystic kidney disease, hydronephrosis, diaphragmatic her-
nia, anophthalmia, cheilopalatoschisis.

In the case of isolated polydactyly, no treatment is required. If this anomaly affects the mobil-
ity and gross/fine movements of the fingers/hands, the treatment is always surgical.

4.6. Minor foot anomalies
4.6.1. Partial syndactyly of the second and third toe

Syndactyly is one of the most common congenital limb malformations involving the fusion of
two or more fingers due to the failure of separation process during the development of limbs
in the first trimester. In the lower limbs, the most common location is between the second and
the third finger [75].

It is a heterogeneous clinical phenotype, as it may be: unilateral or bilateral, symmetrical or
asymmetrical, partial or complete, cutaneous or bony, involving only the phalanges and/ or
metatarsal bone, or may extend to tarsal bones or even the calf bones.

Partial syndactyly of the second and third toe may appear as a clinically isolated phenotype
(the most common is zygodactyly) [75] or may be associated with syndromes such as:

¢ Pfeiffer syndrome [76-79] - type V acrocephalopolysyndactyly has as its etiology a domi-
nant autosomal genetic defect in which mutations occur in the FGFR1 gene (fibroblast
growth factor receptor 1) and in the FGFR2 gene (fibroblast growth factor receptor 2). In
this syndrome, the partial syndactyly of the second and third toe is accompanied by other
malformations such as craniosynostosis, facial hypoplasia, hypertelorism, brachydactyly.

¢ Carpenter syndrome - type II acrocephalopolysyndactyly is an autosomal recessive genetic
disorder in which mutations occur in RAB23, a hydrolysis involved in transmembrane reg-
ulation [80]. Carpenter syndrome associates, besides partial syndactyly and polydactyly,
with auricular, cardiac and genital abnormalities.

* Smith-Lemli-Opitz syndrome is an autosomal recessive genetic disorder of cholesterol bio-
synthesis [81]. This syndrome associates with syndactyly and microcephaly, micrognathia,
genital malformations, auricular malformations, autism spectrum disorders.

Partial syndactyly of the second and third toe does not affect the motor function, and therefore
does not require correction.
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4.6.2. Dysplastic nails

Insufficient development of nails [82] may occur in isolation or in many genetic malforma-
tions such as:

¢ Simpson-Golabi-Behmel Syndrome (Bulldog Syndrome). The most common etiology of
this syndrome is the mutations in the GPC3 gene to chromosome X [83]. Nail hypoplasia is
accompanied by other clinical manifestations such as macrosomia, hypertelorism, polydac-
tyly, macrostomia, macroglossia.

¢ Fetal Alcohol Syndrome [84]. Prenatal exposure to alcohol causes numerous fetal malfor-
mations, including nail dysplasia accompanied by: microcephaly, facial hirsutism, short
palpebral fissures.

* Fryns Syndrome. This syndrome is a genetic disorder inherited in an autosomal recessive
manner, in which dysplastic nails occur along with other minor and major malformations
such as diaphragmatic hernia, hirsutism, distal phalangeal hypoplasia, Dandy-Walker mal-
formation, agenesis of corpus callosum.

4.6.3. Phalanx anomalies: digital deformities

The small bones and soft tissues of the feet can be affected by systemic disorders, and frequently,
the findings are quite unique and virtually help diagnose some genetic or metabolic disorders
[85]. Sometimes the changes in the structural bones of the feet, metacarpals and metatarsals, or the
phalangeal units are so astonishing that they ensure the diagnosis of peculiar and rare syndromes.

There are many disorders — some genetic, some neoplastic, some inflammatory — which some-
times produce extraordinary changes in the patient’s feet. In some cases, phalanx abnormalities
occur as a result of the sucking of the finger by the fetus, causing elongation and hypertrophy
(Figures 12 and 13).

P

Figure 12. Phalanx anomalies.
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Figure 13. Phalanx anomalies.

A small listing includes synovial chondromatosis, fibrous dysplasia, tumoral calcinosis,
Maffucci syndrome, Ollier’s disease, hereditary multiple osteocartilaginous exostosis, type 1
neurofibromatosis, pigmented villonodular synovitis, hyperparathyroidism, or gout.
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