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CASE REPORTS
MACROGLOSSIA: THE IMPORTANCE OF GENETIC TESTING FOR PROGNOSIS
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ABSTRACT ARTICLE HISTORY
Macroglossia is a condition characterized by an abnormally enlarged tongue, Received 7 August 2023
which may cause several complications. Beckwith-Wiedemann syndrome Accepted 4 September 2023
(BWS) is one of the causes of macroglossia and may also be associated with

macrosomia and omphalocele. This syndrome may also be associated with KEYWORDS

congenital malformations and embryonal tumours. macroglossia, Beckwith-
We present a clinical case of a male infant with macroglossia since birth. Wiedemann Syndrome,
Genetic testing of the 11p15.5 region confirmed the diagnosis of BWS with genetic testing.

loss of methylation in the region corresponding to domain 2 (DMR2). The
methylation pattern change observed in the DMR2 region, as seen in our
patient, is less common than changes in the DMR1 region and is associated with
a lower risk of tumour development. Tumour screening protocols are modified
according to molecular test results and geographical location. This personalised
approach reduces unnecessary invasive procedures and associated anxiety
and allows for more effective and efficient surveillance.

Case Report Figure 1. Male infant with macroglossia at birth.
We report the case of a male infant with macroglossia

and persistent tongue protrusion since birth. (Figure 1) T
The pregnancy resulted from intracytoplasmic sperm
injection and developed with appropriate prenatal care
and without complications (serology and ultrasound
without changes). He was born by uncomplicated
caesarean section with a birth weight of 3965 g
(63rd percentile), length of 49.5 cm (14th percentile)
and head circumference of 36 cm (64th percentile)
according to the World Health Organization growth
charts. There was no evidence of hypoglycaemia or
other postnatal complications. At one month of age,
the macroglossia persists without any other objective
changes. (Figure 2) There is no evidence of respiratory
distress or obstruction. Family history is negative for
genetic disorders or hereditary metabolic disorders.
Urine and blood tests excluded some pathologies
such as hypothyroidism, mucopolysaccharidosis and
Pompe disease. Genetic testing of the 11p15.5 region
confirmed the diagnosis of SBW with loss of methylation
in the region corresponding to domain 2 (DMR2),
more precisely in KCNQ1 overlapping transcript 1
(KCNQ10T1). No alterations were found in the domain
1 (DMR1) region.

Figure 2. One-month-old infant with persistent
macroglossia.
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Discussion

Macroglossia is a rare anatomical condition often
associated with abnormal growth of the tongue,
sometimes with protrusion.! It can cause airway
obstruction, speech changes, feeding difficulties and
deformities of the oral cavity. It rarely occurs alone
and is often associated with other conditions. When
present from birth, it is classified as congenital and
occurs in conditions such as Beckwith-Wiedemann
syndrome (BWS), congenital hypothyroidism,
mucopolysaccharidosis, Pompe disease, haemangiomas,
lymphangiomas and others. It may also occur in
association with infectious/inflammatory diseases
(allergic or radiation reactions, trauma, syphilis,
tuberculosis, glossitis, etc.), tumours (haemangioma,
lipoma, etc.), endocrine diseases (hypothyroidism,
acromegaly, diabetes mellitus, etc.) or metabolic
diseases.!

BWS is a rare genetic disorder with an estimated
prevalence of 1 in 10300-13700 births, with no sex
difference.?? Most cases occur spontaneously, but
hereditary transmission is present in 15% of cases.
Reproductive techniques are a risk factor as they are
associated with an increase in imprinting disorders.*

Although the phenotype is very variable due to the
presence of macroglossia, macrosomia and omphalocele,
these are the common clinical manifestations of this
syndrome.3> Of these three features, only macroglossia
was present in our patient.

SBW may also be associated with the
development of congenital malformations and
the development of embryonal tumours such as
Wilms’ tumour, hepatoblastoma, neuroblastoma
and rhabdomyosarcoma.® The risk of neoplasia is
approximately 7.5%, with a higher incidence in the
first 8 years of life.

The majority of BWS cases are mainly due to genetic
or epigenetic defects within the 11p15.5 region
(~80%).3 This gene has two functionally independent
domains: Imprinting centre 1 (IC1) regulates the
expression of insulin-like growth factor 2 (IGF2) and
H19 (non-translated RNA that may function as a tumour
suppressor) in domain 1; and imprinting centre 2 (IC2)
regulates the expression of cyclin-dependent kinase
inhibitor 1C (CDKN1C), potassium channel voltage-
gated KQT-like subfamily member (KCNQ1) and KCNQ1
overlapping transcript 1 (KCNQ1OT1) in domains 2.5
IC1 and IC2 are sometimes referred to as differentially
methylated regions DMR1 and DMR2, respectively
and in this clinical case a change in the methylation
pattern of DMR2, more specifically in KCNQ10T1, was
identified.®

Alterations in the methylation pattern of the DMR2
region (as seen in our patient) are rarer than alterations
in the DMR1 region and are associated with a lower
risk of developing tumours such as Wilms’ tumour and
hepatoblastoma (2.6% vs. 16-30%).>

Tumour screening is modified according to molecular
test results and geographical location. The tumour
screening guidelines developed by the American
Association for Cancer Research Childhood Cancer
Predisposition Workshop include abdominal ultrasound
and serum alpha-fetoprotein at diagnosis for all patients,
then every 3 months until 4 years of age. Thereafter,

ultrasound screening alone should continue every 3
to 4 months until the age of 7 years.?’ According to
protocols developed for European experts, abdominal
ultrasound is not recommended for surveillance in
patients with genetic alterations associated with a
lower risk of tumour development, such as loss of
methylation in IC2.3>78 Given the fact that our patient
has this genetic alteration, there is no formal indication
to carry out additional screening tests. If genetic
alterations are associated with an increased risk of
abdominal tumours or if the genetic test doesn>t show
any alteration, surveillance by abdominal ultrasound
should be performed at regular intervals from the age
of 3to 7 years.®

With this clinical description, we want to highlight
the importance of aetiological investigation of
examination findings such as macroglossia and their
respective orientation. The result of the genetic test
allowed the identification of the affected region and
this information is of fundamental importance for the
prognosis and follow-up of the patient. In this case,
once the region has been identified as having a low risk
of tumour development, the patient should continue
to be followed, but it's not necessary to have regular
abdominal ultrasound scans.

Learning points:

e Beckwith-Wiedemann syndrome is a rare
genetic disorder associated with macroglossia,
macrosomia and involving a predisposition to
tumour development.

e Alterations in the methylation pattern of the
DMR2 region are associated with a lower risk of
developing tumours such as Wilms’ tumour and
hepatoblastoma.

e Tumour screening is modified according to molecular
test results and geographical location.

e In Europe, genetic alterations that are associated
with a lower risk of tumour development, such as
loss of methylation in IC2, don’t have an indication
for a subsequent screening test such as abdominal
ultrasound.

e Genetic testing is very important for predicting
prognosis and monitoring patients.
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