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Abstract:  The Goldenhar Syndrome is the rare congenital abnormalities that include Facio-Auriculo-Vertebral Spectrum, First and
Second Branchial Arch Syndrome, Oculo-Auriculo-Vertebral Spectrum, oculo-auriculo-vertebral disorder. Oculo-auriculo-vertebral
disorder (OAVD) represents the mildest form of the disorder, while Goldenhar syndrome presents frequently as the most severe form.
Hemifacial microstomia appears to be an intermediate form. Goldenhar Syndrome includes patients with facial asymmetry to very
severe facial defects (resulting from unilateral facial skeleton hypoplasia) with abnormalities of skeleton and/or internal organs. The
most significant are epibulbar dermoids, dacryocystitis, auricular abnormalities, preauricular appendages, preauricular fistulas and
hypoplasia of the malar bones, mandible, maxilla and zygomatic arch. Some patients are found to have oculo-auriculo-vertebral
disorder, namely low height, delayed psychomotor development, retardation (more frequently seen with cerebral developmental
anomalies and microphthalmia), speech disorders (articulation disorders, rhinolalia, different voice disorders, unusual timbre), psycho-
social problems, autistic behaviors. The authors describe the clinical case of Goldenhar Syndrome in boy a 3-months-year-old. This case
demonstrates a rarely described association of oculo-auriculo-vertebral disorders, malformation of respiratory system (hypoplasia of the
lower lobe of the left lung with relaxation of the left cupula of the diaphragm), heart abnormality (atrium septal defect).
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The multiple congenital malformations (MCM) are de- Goldenhar Syndrome ranks second in incidence after
fined as a combination of anomalies in the development of cleft lip and palate [2, 3]. Oculo-auriculo-vertebral disor-
two or more body systems. The frequency of diagnostic der (OAVD) represents the mildest form of the disorder,
errors in the MCM structure is high both in Ukraine and while Goldenhar syndrome presents frequently as the most
Europe. Etiology of MCM is poorly understood, in view of severe form [4].
the rare cases, as well as due to to lack of specific labora- Hemifacial microstomia appears to be an intermediate
tory verification of the diagnosis. According to the World form [4]. Goldenhar Syndrome includes patients with facial
Health Organization (WHO), about 7% of infant deaths asymmetry to very severe facial defects (resulting from
worldwide are due to congenital pathology, 46% of them unilateral facial skeleton hypoplasia) with abnormalities of
are children with congenital malformations who died under skeleton and/or internal organs [5]. The symptoms ob-
one year of age [1]. served in this syndrome can be divided into groups accord-

ing to the part of the body. The most significant are
Goldenhar Syndrome (GS) - Q87.0 (Facio-Auriculo-

Vertebral Spectrum (FAV), First and Second Branchial Arch

epibulbar dermoids, dacryocystitis, auricular abnormali-
ties, preauricular appendages, preauricular fistulas and
Syndrome,  Oculo-Auriculo-Vertebral = Spectrum  (OAVS), hypoplasia of the malar bones, mandible, maxilla and zy-
oculo-auriculo-vertebral disorder (OAVD)). gomatic arch [6]. Some patients are found to have oculo-

auriculo-vertebral disorder, namely low height, delayed
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social problems, autistic behaviors [7-9]. Approximately
70% of cases are unilateral. In case of bilateral defects one
side has the most severe malformations. The right side
prevails over the left one with the incidence of 3:2 [5].

CASE REPORT

The child was born from the pregnancy complicated by
a respiratory viral infection in the gestation period of 4-5
weeks, suspected congenital heart disease according to the
ultrasound data at 28 weeks, clinically and laboratory con-
firmed lues at 29 weeks. Full-term infant was born by cae-
sarean section with Apgar score 5/7 and birth weight of
3.05 kg. There was no history of trauma to head and neck
region or maternal teratogen agents. The child was also
found to have bilateral asymmetry at birth. In the early
neonatal period he suffered from respiratory failure which
was managed by ventilation from the first day of life. Oxy-
gen dependence was maintained up to 3 weeks of life. The
child developed according to his age, without mental re-
tardation or impairment of cognitive function.

On examination at 3 months he was found to have
asymmetry of the face due to underdevelopment of soft
tissues and bones of the facial skeleton on the right auri-
cle: hemifacial (left side) microsomia, hypoplasia and de-
formation of the auricle, preauricular skin tags visualized
from the earlobe (Figure 1), asymmetry of the eye fissures,
gothic palate, predominance of the brain skull over the
facial; short neck; long toes (Figure 1a); “hammer” defor-
mation of the thumbs of both hands (Figure 1b); polydac-
tyly of the right hand (Figure 1c), short tongue, thickening
of the thumb on both hands, left-sided muscular torticollis,
bilateral dropsy of testicles.

Body measurements: weight 3700 g, height 53 cm. The
condition is severe, which is caused by ventilation disor-
ders. The skin is pale and dry. It is noted that, with con-
cern, marbling with an accent of the lower extremities.
Turgor and elasticity of tissues are slow and reduced; sub-
cutaneous fat is not sufficient. The head is hydrocephalic,
evenly distributed. Muscular dystonia. The patient has
previous history of cyanosis of the nasolabial triangle,

dyspnea.
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Figure 1. A 3-months-old male patient:

1a - hemifacial (left sided) microsomia, hypoplasia and
deformation of the auricle, preauricular skin tags visualized
from the earlobe, asymmetry of the eye fissure;

1b - “hammer” deformation of the thumbs of both hands;
1c - polydactyly of the right hand.
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Diagnostic imaging findings: Doppler echocardiography (body weight 3700 g):

terminal diastolic diameter of the right ventricle - 14.6
Chest X-ray (Figure 2): mm (1);
o diameter of the right atrium - 13.7 mm (1);
e relaxation of the left side of the diaphragm, hypo- « diameter of the pulmonary artery 12.7 mm (1);

plasia of the left lung?

. mild scoliosis e« MPAP, mean pulmonary artery pressure - 30 mm Hg (1)
e Butterfly vertebrae (C5 and T1) Conclusion: Dilation of the right atrium and ventricle, pul-
monary arteria, left-right shunt in the central part of atri-
um septa, diameter = 4.6 mm. Turbulent flow in the pul-
monary artery, pulmonary hypertension.
The patient was found to have developmental defect of
the cardiovascular system in the form of a secondary de-
fect of the atrial septum.
High resolution computed tomography of chest organs
(spiral pitch of 1 mm) with contrast (Tomoexol 300mg-9ml,

IV) (Figure 3).

e Poorly developed lung tissue of the left lung due to

lower lobe hypoplasia with a small area of pulmonary

tissue infiltration in the lower sections due to residual
Figure 2. A 3-months-old male patient. Chest’s X-ray pneumonia.
e Trachea, main, lobar and segmental bronchi are freely
passable throughout the whole length.
ECG: HR 125 min, sinus rhythm, electric axis deflected to e Cupula of the diaphragm with a relaxed left contour.
the right side, right ventricular dilation and its systolic

overload.

Figure 3. A 3-months-old male patient.
High resolution computed tomography of chest organs (spiral pitch of 1 mm) with contrast: left lung
lower lobe hypoplasia, cupula of the diaphragm with a relaxed left contour.
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Conclusion: Hypoplasia of the lower lobe of the left lung

with relaxation of the left cupula of the diaphragm.

The patient has a combination of rare findings that in-
clude:
¢ hemifacial microsomia (right-sided),
e hypoplasia and deformation of the auricle (right-
sided),
e polydactyly of the right hand (right-sided),
e preauricular skin tags (right-sided),
e “hammer” deformation of the thumbs of both
hands,
mild scoliosis,
Butterfly vertebrae (C5 and T1) hypoplasia of the
lower lobe of the left lung with relaxation of the
left cupula of the diaphragm,
e Secondary atrial septum defect.

Diagnosis: Goldenhar Syndrome: oculo-auriculo-
vertebral disorders, Hypoplasia of the lower lobe of the
left lung with relaxation of the left cupula of the dia-
phragm.

DISCUSSION.

Goldenhar Syndrome (GS) has a sporadic cause.
Some cases have family history. On the basis of these data,
it can be assumed that the disease is more likely to have
an autosomal dominant type of inheritance. Researchers
suggest that GS may be caused by the interaction of many
genes, possibly in combination with environmental factors
(multifactorial inheritance). Some scientists think the syn-
drome reveals mutations of the GSC gene (14th chromo-
some). The GSC gene defines neural-crest cell-fate specifi-
cation and contributes to dorsal-ventral patterning. Over
activation in Xenopus promotes dorso-anterior migration
and dorsalization of mesodermal tissue of the cells along
with BMP-4 (Bone morphogenetic protein 4) [10-21].

The significant number of anomalies in the formation of
musculoskeletal, nerve elements of the soft facial tissues
that are presumably due to a vascular stroke in the region
of the | and Il gill slits of the embryos, coinciding with the
replacement of the source of blood supply in the zone,
which leads to pathological transformations of cell prolif-
eration in the above-mentioned zone [22, 23].

Oculo-auriculo-vertebral spectrum represents three ra-
re disorders that are apparent at birth (congenital), and

are characterized by a wide spectrum of symptoms and
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physical features that may vary greatly in range and sever-

ity from case to case. However, such abnormalities tend to

involve the cheekbones, jaws, mouth, ears, eyes, and/or
bones of the spinal column (vertebrae).
Abnormalities in Goldenhar syndrome [24-39]:

e ocular symptoms: epibular dermoids, cleft eyelid,
microphtalmia, exophthalmia, anophtalmia, strabis-
mus, eyes asymmetry/dysmorphy, lipodermoids, colo-
boma, lacrimal duct artresia/stenosis;

e auricular symptomps: dacryocistitis, atresia of the
external auditory canal, preauricular appendages, ear
dysplasia with or without hearing loss, middle and in-
ner ear abnormalities, anotia ears asymmetry, micro-
tia;

e cranio-facial deformities: abnormalities of the 15t and
2 pharyngeal arches, facial asymmetry, hypoplasia of
the facial skeleton, mandible and/or maxilla, hemifa-
cial macrosomia, malocclusion, cleft face tooth dis-
crepancies, cleft lip agenesis of the 2" premolars and
39 molars, cleft palate, supernumerary teeth,
macrostomia, malformations of enamel and dentin de-
lay in tooth development;

o skeletal abnormalities: cleft spine, abnormalities of
extremities, microcephaly, club foot, dolichocephaly,
radial hemimelia, plagiocephaly, thumb abnormalities,
vertebral defects;

e internal organs abnormalities, heart: atrial and ven-
tricular septal defects (the most common), Fallot te-
tralogy, conotruncal defects, persistent truncus arteri-
osus, aortic arch anomalies, transposition of the great
vessels, dextrocardia;

e urogenital anomalies: ectopic kidneys, renal agenesis,
fused kidneys, multicystic kidneys, double ureter hy-
droureter, hydronephrosis;

e central nervous system: diffuse cerebral hypoplasia,
hydrocephalus due to aqueduct of sylvius stenosis, di-
lated lateral cerebral ventricles or asymptomatic hy-
drocephalus, corpus callosum lipoma, asymmetric lat-
eral ventricles, absence of septum pellucidum, corpus
callosum dysgenesis, diffuse cerebral hypodensity,

frontal hypodensities, facial palsy, microcephaly, tri-
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geminal anesthesia encephalocele, developmental de-
lay, spine deformities, holoprosencephaly, arnold-
chiari malformation, hypothalamic hamartoma, apla-
sia/hypoplasia of temporomandibular joints;

e gastrointestinal tract: rectal atresia trachea-
esophageal fistula, esophageal atresia;

e respiratory system: abnormal anatomy of larynx and
pharynx, disorder of lobular anatomy of lungs.

There are several classifications that reflect the degree
of its severity. The most complete is OMENS [1]. It identi-
fies three stages of the severity of the lesion of each of the
malformation objects in hemifacial microsomy: the eye
(orbit), mandible, ear, facial nerve and skeletal bones.
Since defects are multiple and each structure is usually
affected in different degrees, it looks like this:
O2M3E3N2S1 *. The asterisk reflects the presence of addi-
tional defects of non-skeletal-facial objects.

Symptoms of the following disorders may be similar to
those of Goldenhar syndrome. Comparisons may be useful
for a differential diagnosis with Treacher Collins, CHARGE,
VACTERL

Treacher Collins syndrome (TCS) is an extremely rare ge-

Townes-Brocks syndromes and association.
netic disorder (mutations in the TCOF gene) characterized
by distinctive abnormalities of the craniofacial area due to
underdevelopment (hypoplasia) of certain portions of the
skull (e.g., supraorbital rims and zygomatic arches) and
lower jaw [40]. Opposite GS infants with TCS may also
have hypoplastic and/or microtic outer ears with blind
ending or atresia of external ear canals, conductive hear-
ing loss. Infants with the disorder may have colobomas.
CHARGE syndrome stands for coloboma, heart de-
fect, atresia choanae (also known as choanal atre-
sia), restricted growth and development, genital abnor-
mality, and ear abnormality.[1] Signs and symptoms vary
among people with this condition; however, infants often
have multiple life-threatening medical conditions. The
diagnosis of CHARGE syndrome is based on a combination
of major and minor characteristics. In more than half of all
cases, mutations in the CHD7 gene cause CHARGE syn-
drome [41]. VACTERL association, a rare disorder resulting

from fetal development defects, is characterized by con-
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genital abnormalities affecting several organ systems.
VACTERL is an acronym representing (V)ertebral abnormali-
ties (like GS) including hemivertebrae and malformation of
the lower vertebrae (sacrum); (A)nal atresia, a condition in
which there is absence of the anal opening; (C)ardiac de-
fects, particularly ventricular septal defects;
(T)racheo(E)sophageal fistula; (R)enal abnormalities in-
cluding absence of the kidney and hydronephrosis; and
improper development of one of the forearm bones (radial
dysplasia) and other (L)imb defects. Townes-Brocks syn-
drome associated with abnormalities tend to involve the
face (hemifacial microsomia), ears (malformation of the
outer ears, preauricular tags and/or pits, sensorineural
hearing loss)), arms (polydactyly, syndactyly) and legs
(limbs), gastrointestinal system (rectovaginal or rectoper-
ineal fistula), and kidneys (renal hypoplasia; vesicoureteral
reflux). Diagnosis of Goldenhar, Treacher Collins, CHARGE,
Townes-Brocks syndromes and VACTERL association are
based on anomalies in the structure of the facial skull, but
the combinations of anomalies found in this case are more
in favor of Goldenhar syndrome, which was established
after the refining examinations and differential diagnosis.

CONCLUSIONS

This case demonstrates a rarely described association
of oculo-auriculo-vertebral disorders, malformation of
respiratory system (hypoplasia of the lower lobe of the left
lung with relaxation of the left cupula of the diaphragm),

heart abnormality (atrium septal defect).

CONFLICT OF INTERESTS

There is no conflict of interests.

REFERENCES

1. Bevilacqua, L., Goldman, D. (2009). Genes and Addic-
tions. Clin Pharmacol Ther. 85(4), 359-361. doi:
10.1038/clpt.2009.6

2. Lemacks, J., Fowles, K., Mateus, A., Thomas K.
(2013). Insights from parents about caring for a child
with birth defects. Int J Environ Res Public Health, 10,
3465-3482.


https://en.wikipedia.org/wiki/Mutation
http://www.nlm.nih.gov/medlineplus/ency/article/001642.htm
http://www.nlm.nih.gov/medlineplus/ency/article/001642.htm
https://rarediseases.info.nih.gov/diseases/29/charge-syndrome#ref_4191
http://ghr.nlm.nih.gov/gene/CHD7

INTER COLLEGAS, VOL. 4, No. 4 (2017)

ISSN 2409-9988

3.

10.

Barisic, I., Odak, L., Loane, M., Garne, E., Wellesley,
D., Calzolari, E. (2014). Prevalence, prenatal diagno-
sis and clinical features of oculo-auriculo-vertebral
spectrum: a registry-based study in Europe. Eur J Hum
Genet, 22, 1026-1033.

Sculerati, N., Gottlieb, M.D, Zimbler, M.S., Chibbaro,
P.D., McCarthy, J.G. (1998). Airway management in
children with major craniofacial anomalies. Laryngo-
scope, 108, 1806-1812.

Bogusiak, K., Puch, A., Arkuszewski, P. (2017). Gold-
enhar syndrome: current perspectives. World J Pedi-
atr, 13(5), 405-415.

Dali, M., Chacko,V., Rao. A. (2009). Goldenhar syn-
drome: a report of a rare case. J Nepal Dent Assoc,10,
128-130.

Stromland, K., Miller, M., Sjogreen, L., Johansson, M.,
Joelsson, B.M., Billstedt, E. (2007). Oculo-auriculo-
vertebral spectrum: associated anomalies, functional
deficits and possible developmental risk factors. Am J
Med Genet, 143, 1317-1325.

Van Lierde, K.M., Van Cauwenberge, P., Stevens, I.,
Dhooge, |. (2004). Language, articulation, voice and
resonance characteristics in 4 children with Goldenhar
syndrome: a pilot study. Folia Phoniatr Logop, 56,
131-143.

Meenan, K., Kadakia, S., Bernstein, J. (2014). Revisit-
ing the work of Maurice Goldenhar-an overview of
Goldenhar syndrome. Eur J Plast Surg, 37, 575-582.
Chang, A.B., Masters, I.B., Williams, G.R., Harris, M.,
O’Neil, M.C. (2000). A modified nasopharyngeal tube
to relieve high upper airway obstruction. Pediatr Pul-
monol, 29, 299-306.

~193~

11.

12.

13.

14.

15.

16.

17.

Received:

Accepted:

Baugh, A.D., Wooten, W., Chapman, B., Drake, A.F,,
Vaughn, B.V. (2015). Sleep characteristics in Golden-
har syndrome. Int J Pediatr Otorhinolaryngol, 79, 56-
358.

Yun, S.W. (2011) Congenital heart disease in the new-
born requiring early intervention. Korean J Pediatr, 4,
183-191.

N.D., Rathod, D.B., Nicholson, A.D. (2012).
Goldenhar syndrome with unusual features. Bombay
Hosp J, 54, 334-335.

Beleza-Meireles, A., Hart, R., Clayton-Smith, J.,
Oliveira, R., Reis, C.F., Venancio M. (2015). Oculo-
auriculo-vertebral spectrum: clinical and molecular
analysis of 51 patients. Eur J Med Genet, 58, 455-465.
Wolford, L.M., Bourland, T.C., Rodrigues, D., Perez,

D.E., Limoeiro E. (2012). Successful reconstruction of

Soni,

nongrowing hemifacial microsomia patients with uni-
lateral temporomandibular joint total joint prosthesis
and orthognathic surgery. J Oral Maxillofac Surg, 70,
2835-2853.

Hudson, A., Trider, C., Blake, K. (2017). CHARGE Syn-
drome. Pediatrics in Review, 92 (1), 1-118.

Benjamin, D. S. (2011). VACTERL/VATER Association
Orphanet. J Rare Dis, 6, 56.

08-Jul. - 2017
12-Dec. - 2017

layesh



