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Summary

Hemifacial Microsomia (HFM) is a term used to identify facial deformities associated with the development of
the first and second pairs of branchial arches, characterized by underdevelopment of one half of the face. One type
of hemifacial microsomia is oculo-auriculo-vertebral dysplasia or Goldenhar syndrome.

The incidence of HFM is 1:3500-1:7000 of live births and occurs in 1 case per 1000 children with congenital
deafness. The ratio of boys to girls is 3:2. The etiology and type of inheritance is studied insufficiently. There are three
possible pathogenetic models: vascular abnormalities and hemorrhages in the craniofacial region, damage of Meckel's
cartilage, and abnormal cell development of the cranial nerve crest. Environmental factors, maternal internal factors,
and genetic factors (OTX2, PLCD3, and MYTI mutations) may also cause the development of hemifacial microsomia.

The article demonstrates a clinical case of hemifacial microsomia in a newborn boy from a mother with Z-21 in
the form of deformation of the left auricle with atresia of the auditory canal and "false" ears on the right, combined
with congenital anomaly of heart (atrial septal defect) and brain (hypoplasia of the corpus callosum).

Emphasis is placed on the need of involving a multidisciplinary team of specialists in the management of this

patient both in the neonatal period and in the system of subsequent follow-up.
Key words: Hemifacial Microsomia; Goldenhar syndrome.

Introduction

Hemifacial Microsomia (HFM) is a term used to
identify facial deformities associated with impaired
development of the first and second pairs of branchial
arches, characterized by underdevelopment of one
half of the face. Alternative names: otocraniostenosis,
craniofacial microsomia, lateral facial dysplasia,
syndrome of the first and second pair of branchial
arches, Goldenhar syndrome or oculo-auriculo-
vertebral dysplasia. Historically, if a patient is
diagnosed with epibulbar dermoid among the
symptoms, the disease is called Goldenhar syndrome
(GS), and if it is not — Hemifacial Microsomia [1-3].

Firstly HFM was described by Cant (1861) and
later by Von Arlt (1881), but this went unnoticed.
In 1952, the Swiss ophthalmologist Goldenhar
described three cases of eye and ear dysplasia with
two characteristic abnormalities: epibulbar dermoid
and preauricular growths. These abnormalities were
accompanied by coloboma in the middle of the eyelid,
microphthalmia, aplasia or hypoplasia of the auditory
canal, preauricular fistula and macrostomy. Gorlin and
Pindborg (1963) reported their observations under the
general name "oculo-auriculo-vertebral dysplasia",
thus pointing to changes in the spine: hemivertebrale,
occipitalisatio atlantis, spina bifida occulta and others.
Since then, GS has been defined as dysplasia of the
eyes, ears and spine in the clinical atlas of congenital
anomalies of the face [1, 2, 4, 5, 6].

The wide range of anomalies associated with HFM
complicates systematic and inclusive classification.
In 1991, Vento et al., proposed a system in which
each letter of the abbreviation O.M.E.N.S. indicates
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one of the five main manifestations of HFM: O —
orbital distortion; M — mandibular hypoplasia;
E — ear anomaly; N — nerve involvement; S — soft
tissue deficiency. O.M.E.N.S. the system is easily
adapted for data storage, retrieval and statistical
analysis. The retrospective study of 154 patients
with HFM classified according to O.M.E.N.S.
confirmed the concept that mandibular deformity is
the "cornerstone" of this anomaly [3, 7].

According to statistics, the incidence of HFM is
1:3500-1:7000 live births and occurs in 1 case per 1000
children with congenital deafness. The ratio of boys and
girls is 3:2. The probability of giving birth to the next
child with this disease is about 2%, the probability of
transmitting the disease to children — less than 3 % [2, 5].

Theetiology and type ofinheritance are insufficiently
studied. Currently, 8 genes have been identified in which
mutations can cause HFM. The orthodontic homeobox
2 gene (OTX2) is identified more often than the other
seven genes. It also determines the genetic code of the
transcription factor. The GSC gene, which determines
the clinical manifestations of HFM, is mapped on the
long arm of chromosome 14, at locus 14q32 [3, 8, 9].

Most cases of HFM are sporadic due to reduced
penetrance, somatic mosaicism and epigenetic changes.
There are reports of familial inheritance, which thus
requires consideration of autosomal dominant (AD),
autosomal recessive (AR) or multifactorial inheritance.

The etiology of the disease does not exclude the
role of adverse obstetric and gynecological history of
the mother: previous abortions, diabetes, overweight,
malnutrition, smoking and alcohol use; and the
influence of teratogenic factors in early pregnancy,
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such as drugs cocaine, thalidomide, retinoic acid,
herbicides [2, 6, 9, 10, 11].

Posvillo (1976), wusing an animal model,
suggested that fetal hypoxia, maternal hypertension,
anticoagulants can lead to hematoma in the ear or
jaw of the fetus. Hematomas can cause impaired
tissue differentiation, which, in turn, can lead to
dysplasia of the branching arch in the process of
early ontogenesis. Gomes et al. (1984) hypothesized
the role of radiological intervention in the 4th or
6th week of pregnancy as a causative factor of the
syndrome. Now it is believed that when the source
of blood supply changes in the areca 1 and 2 of the
branchial arches of the embryo, hemorrhage occurs.
Rupture of a blood vessel in this place leads to mitotic
cell division and incorrect formation of the basic
anatomical structures of the human body. Callen et
al. (2004) believe that HFM and CHARGE syndrome
combine a single pathogenetic mechanism, namely
the violation of the tab of the nerve roller [1, 9].

Frequent signs of GS include the following [1, 8]:

* ocular symptoms: epibulbar dermoid, microphthalmia,
exophthalmia, anophthalmia, strabismus, eye asymmetry/
dysmorphia, lipodermoids, coloboma, atresia/stenosis of
the lacrimal duct;

o auricular symptoms: atresia of the external
auditory canal, preuricular appendages, ear dysplasia
with or without hearing loss, middle and inner ear
abnormalities, asymmetry of the ears, microtia;

» craniofacial deformities: anomalies of the
Ist and 2nd pharyngeal arches, facial asymmetry,
hypoplasia of the facial skeleton, mandible and/or
upper jaw, hemifacial macrosomia, malocclusion,
cleft teeth, agenesis of cleft palate , macrostomy,
defects in the development of enamel and dentin,
deposited in the development of the tooth;

» skeletal abnormalities: spinal cleft, limb
abnormalities, microcephaly, ileal foot, dolichocephaly,
radiation hemimelia, plagiocephaly, thumb
abnormalities, vertebral defects;

« abnormalities of internal organs, heart: atrial
and ventricular septal defects (the most common),
tetrology of Fallot, aortic coarctation, transposition
of the great vessels, dextracardia;

* urogenital anomalies: renal ectopia, renal
agenesis, fused kidneys, multicystic kidneys, double
ureter, hydronephrosis;

* central nervous system: diffuse cerebral
hypoplasia, hydrocephalus due to Sylvian duct
stenosis, dilated lateral ventricles or asymptomatic

hydrocephalus, corpus callosum lipoma, asymmetric
lateral ventricles, absence of the septum pellucidum,
celestial paralysis, musculoskeletal dysgenesis,
vertebral abnormalities, holoprosencephaly, Arnold-
Chiari malformation, hypothalamic hamartoma,
aplasia/hypoplasia of the temporomandibular joints;

+ gastrointestinal tract: rectal atresia, tracheo-
esophageal fistula, esophageal atresia;

* respiratory system: abnormal anatomy of the larynx
and pharynx, disorders of the lobular anatomy of the lungs.

Unilateral lesions were observed in 85% of HFM
abnormality cases, the bilateral lesions were observed
in 10-33% of cases; and right side is affected more
often. Combined conductive and sensorineural hearing
loss occurs in 50% of cases.

Differential ~ diagnosis is  performed  with
mandibulofacial dysostosis Francesketti, CHARGE,
VATER, OEIS and Townes Brocks syndromes, Wildervank
syndrome, Nager dysostosis, MURCS association
(Mueller duct aplasia, renal aplasia and cervicothoracic
schomitic somitic dysplasia). The prognosis for this
disease is usually favorable. However, psychosocial
problems and autistic behavior have been described [8].

Clinical case

We present our own clinical case of HFM in a
newborn boy. The study was approved by the BSMU
Research Ethics Committee.

The child was born from the second pregnancy
and the second birth at 37 weeks of gestation. This
pregnancy took place against the background of
the mother's underlying disease Z-21. Childbirth
took place by elective caesarean section, without
complications from the mother. Mother’s heredity is
complicated by diabetes and cardiovascular disease
in close relatives, and thyroid disease from her father.

The boy's body weight at birth was 2550 g, body
length — 49 cm, head circumference — 35 cm, chest
circumference — 35 cm. Apgar score at the end of the
first minute of life was 8 points, the fifth minute — 8
points; resuscitation measures were not performed.

The condition at birth is regarded as vitally
compensated. Somatic and neurological status —
without pathological manifestations. But at external
inspection of the child the asymmetrical face due
to underdevelopment of the left lower third has
been noted; underdeveloped auricle on the left; on
palpation — displacement of the height of the branch
of the lower jaw on the left and the absence of the
masticatory muscle on the left (Fig.).

Lo

Fig. Phenotypic signs of HFM in the newborn boy
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In accordance with national clinical guidelines
and protocols, as well as routes of patients of the
medical institution, the child was in a joint stay with
the mother under the supervision of medical staff,
started enteral feeding with an adapted mixture in
physiological volumes. Given the mother's diagnosis
of Z-21, the child was prescribed appropriate
antiretroviral therapy with a combination of three
drugs in enteral administration.

During the second day of life, negative dynamics
of the child's condition was noted in the form of
manifestations of the syndrome of oppression and
vegetative-visceral disorders, as well as a decrease
in tolerance to enteral nutrition, in connection with
which the child was transferred to the intensive
care unit of newborns. The conditions of thermal
comfort were provided, non-pharmacological and
pharmacological anesthesia was carried out, infusion
was established to ensure the physiological needs
for fluid and its pathological losses. From the third
day of life, the boy showed an increase in jaundice,
with the level of total bilirubin, which required
phototherapy.

On the fifth day of life, the child was transferred
to the ward with the mother in the post-intensive care
unit, where he was continued enteral feeding with
an adapted mixture through a tube with a gradual
expansion of daily to physiological needs, treatment
of jaundice, implementation of "early intervention",
mother training features of care and feeding of the
baby. In total, the boy spent 28 days in the hospital.

The child was consulted by a pediatric dental
surgeon, who provided recommendations for further
examination: X-ray of the head in a direct view and lateral
left projection; child care (teaching a child to suck and
feed from a bottle. It was also recommended to consult
a pediatric maxillofacial surgeon at the Department of
National Medical Bogomolets University, when the
child reaches the age of three months.

Examination by a pediatric otolaryngologist
included external examination, anterior rhinoscopy,
otoscopy, mesopharyngoscopy. It was found that
the nasal passages are clear, breathing is free, the
turbinates and mucous membranes are pink; the right
auditory meatus is normal, clean, the eardrum is gray,
the shell has an additional rudiment; left - agenesis
of the auricle, absence of the cutaneous part of the
ear canal; there is a reaction to auditory stimuli; the
mucous membrane of the pharynx is clean, pink;
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deformation of the lower jaw. It was recommended
to carry out a planned surgical correction of the
external hearing aid on the left.

The children's ophthalmologist established the
absence of pathological signs from the patient's
visual analyzer.

Echocardiography examination revealed signs
of hemodynamically insignificant open ductus
arteriosus, atrial septal defect. Neurosonography
revealed hypoplasia of the corpus callosum.

After a consular examination of the child with
the participation of narrow specialists, including
a geneticist, taking into account the results of
clinical and instrumental examination, the child
was diagnosed with the main clinical: cerebral
depression in a newborn (P91.4) concomitant:
congenital malformations that affect the appearance
of the face: hemifacial microsomia (Q87.0), contact
with a patient or the possibility of infection with
human immunodeficiency virus (Z03.71), jaundice
in a newborn (P59.8).

A multidisciplinary team of specialists has
defined a plan for follow-up of the patient, including
continuing the practice of "early intervention",
accompanying the child in the family, consulting a
pediatric cardiologist, magnetic resonance imaging to
confirm or rule out spinal abnormalities, determining
the timing of hearing prosthetics, classes with a
deaf educator, psychological support of the child's
parents, as well as long-term support of the child and
family by an infectious disease specialist to monitor
the effectiveness of antiretroviral therapy, etc.

Conclusion

The article demonstrates a clinical case of
hemifacial microsomia in a newborn boy from a
mother with Z-21 in the form of deformation of the
left auricle with atresia of the auditory canal and
"false" ears on the right; combined with congenital
anomaly of the heart (atrial septal defect) and of the
brain (hypoplasia of the corpus callosum). Emphasis
is placed on the need to involve a multidisciplinary
team of specialists in the management of this patient
both in the neonatal period and in the system of
subsequent follow-up.
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Pe3rome. I'emidaniansia mikpocomis (IOM) — Tepwmin,
SKUI BUKOPUCTOBYEThCS st igeHTHdikanii gedopmaniini 06-
JUYYS, TOB'SI3aHUX 3 MOPYIICHHSM PO3BUTKY MEPIINX 1 APYyTUX
nap 3s50poBUX AYT, IO XapaKTEPHU3YIOThCS HEAOPO3BUHEHHSIM
onHiel monoBuHU 00nuuysi. OOHUM 13 THMIB reMidarialbHOL
MikpocoMmii € oKyno-aypikyno-BepreOpanbHa aucmiasis abo
curapoM [onbaenxapa.

3axBopioBanicTb Ha '®M cranoButs 1:3500-1:7000 xuBo-
HapO/KCHUX Ta 3ycTpidaeTscs y | Bumaaky wa 1000 miteit i3
BPOJUKEHOIO IiyXoTot0. CHiBBIAHOLICHHS XJOMYUKIB Ta JiBYaT
cTaHoBUTH 3:2. ETionorist Ta THI ycrnaaKyBaHHS BUBYEHI HEJO0-
CTaTHBO. [CHY€ TpW MOXIMBI MAaTOTEHETHYHI MOJENi: CYIHHHI
aHoMasii Ta KPOBOBHUJHMBH B UYEPEMHO-IUIBOBIH 00macTi, mo-
IIKO/PKEHHs Xpsiia MekKelsis Ta aHOMaJIbHUN PO3BUTOK KIIITHH
4epenHO-MO3KOBOTO HEPBOBOTO rpebeHs. ®akTopu 30BHINIHBO-
ro cepeloBMINa, BHYTpPilIHI MarepuHCbKi (akTopu Marepi Ta
renetnydi dakropu (myramii OTX2, PLCD3 ta MYTI1) wmo-
KYTh TAKOXK 3yMOBHUTH PO3BUTOK reMidanianbHol Mikpocowmii.

VY crarti npoaeMOHCTPOBAHO KIIIHIYHUN BHIAJ0K reMida-
niaJdbHOI MIKpOCOMIil y HOBOHApOIKEHOI0 XJONYHMKA BiJ Ma-
Tepi 3 Z-21 y Burasaai aedopmarii aiBoi BYIIHOI PaKOBUHH 3
aTPe3i€lo CIYXOBOI'O X0y Ta «XMOHUMU» BYIIKaMH CIIpaBa, 110
MOEJHAHO 3 YPOKEHO aHOMAITi€ cepis (aedexT Mikmepen-
cepJaHOI NMepeTHHKU) Ta roJOBHOTO MO3KY (Timoruiasis Mo30-
JUCTOTO Tifa).

AKIeHTOBaHA yBara Ha HEOOXITHOCTI 3aJy4CeHHS MYJIBTH-
JMUCHUTIIIHAPHOT KOMAaH/IM CIEIiadiCTiB y BeJACHHI JaHOTO Ta-
Li€HTa K y HEOHATaJIbHOMY HEpPioAi, TaKk i y CHCTEMI MOJab-
IIOTO KaTaMHECTHYHOTO CIIOCTEPEIKSHHS.

KarwuoBi ciaoBa: remidauniansua mixpocomis; cun-
npom [onbpaenxapa.
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Summary. Temudarnmansuas mukpocomusi (IOM) — Ttep-
MUH, KOTOPBIH Hcmosb3yercs s uiaeHtuduxanuu aedop-
Malui JIMna, CBSA3aHHBIX C HapyIICHHEM Pa3BUTHUS MEPBBIX H
BTOPBIX Tap KaOepHBIX YT, XapaKTEepPU3YIOUINXCS HEJI0pa3BH-
THEM OJIHOH MOJOBHHEI nuUA. OTHUM U3 THIIOB reMudanunaib-
HOM MHMKPOCOMHUHU SBISIETCS OKYJIO-aypHUKYJIO-BepTeOpanbHas
nuctuiaszus unu cunapom lonpaenxapa. 3aboneBaemocts [OM
coctaBnger 1:3500 - 1:7000 >xuBOPOKACHHBIX U BCTpedaeTcs
B | cimyuae ma 1000 mereit ¢ BpoxaeHHOH TmyxoToil. COOTHO-
HICHHE MaJbYMKOB U JI€BOYEK cOCTaBiIseT 3:2. DTHOIOTUSA U
THI HacJeJ0BaHHs M3ydeHbl HexocTarouHo. CylmecTByeT Tpu
BO3MOXHBIX IAaTOTEHETHYECKUE MOJICIH: COCYAUCTHIC aHO-
MaJMd ¥ KPOBOM3JIHSHHUS B UYEPEIHO-JIHULEBOIl 00JacTH, MO-
BpexacHUe Xpsma MeKKels U aHOMalbHOE Pa3BUTHE KIETOK
YepenHo-MO3rOBOr0 HEPBHOTO rpedOHs. DaxTopbl BHEIIHEl
cpenbl, BHYTPEHHHE MaTepUHCKHE (AKTOPbl M T€HETHYECKHe
tdaktoper (myramuu OTX2, PLCD3 u MYTI1) moryr Takxe
BBI3BATh pa3BUTHE reMudanuaibHbli MUKpocOMHH. B crarbe
MPOJEMOHCTPUPOBAH KIMHUYCCKHUI Claydail remMudannaibHbli
MHUKPOCOMHH Y HOBOPOXKJICHHOT'O MajJb4iKa OT Matepu ¢ Z-21 B
BuJe AeGopMaIiu JEBOI yIIHON PAKOBUHBI C aTPE3UeEH CIyXO-
BOT'O [IPOXO0Ja U «JIOKHBIMHUY» YLUIKAMHU, YTO COIMPSIIKEHO C BPOXK-
JIEHHOW aHoManuel cepiana (medeKkT MexmpeacepaHol mepe-
TOPOJKH) U FOJIOBHOTO MO3ra (THIOIIIa3Hsi MO30JIUCTOTO Tea).
AKIIEHTHPOBAaHO BHMMAaHHE Ha HEOOXOAMMOCTH IPUBJICYCHHS
MYyJIbTUAUCIHUIUIMHAPHON KOMaHABI CIIEIHAJIUCTOB B BEACHHH
JTAHHOTO MAIMEeHTa KaK B HEOHATAJIbHOM IIEPUOJIE, TAK U B CUC-
TeMe JaJIbHEeHIIero KaTaMHECTUYECKOT0 HaOII0ICHHUS.

KaoueBpie ciaoBa: remudanuanbHas MUKPOCOMHUS;
cunapoM ['onbaenxapa.
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