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Abstract

Beckwith-Wiedemann Syndrome (BWS) is a pediatric overgrowth disorder characterized by developmental aberrations, tissue
and organ hyperplasia, and an elevated susceptibility to embryonic tumors. Its incidence stands at approximately 1 in 10,340
live births. This syndrome manifests various distinctive features within the oral cavity, notably macroglossia. The primary objec-
tive of this review is to systematically present the scientific evidence about the influence of macroglossia on the dentition of
affected children. PubMed and Google Scholar articles published between 2011 and 2023 were systematically searched. The
selected reports synthesize the ramifications of macroglossia on the oral and dental aspects of children afflicted with Beckwith-
Wiedemann Syndrome. The final analysis encompassed 12 articles, comprising seven case studies, three retrospective observa-
tions, one cohort study, and one cross-sectional investigation. It was evident that children with BWS experiencing macroglossia
necessitate comprehensive care from both medical and dental professionals due to its substantial impact on various aspects,
including tooth development, facial aesthetics, and functional implications such as open bites, occlusion disorders, diastema,
drooling, enamel hypoplasia, tooth shape anomalies, dental caries, delayed eruption, skeletal class Il malocclusion, and man-
dibular prognathism. The clinical hallmark of Beckwith-Wiedemann Syndrome is characterized by systemic overgrowth, en-
compassing macroglossia, which significantly influences oral function and maxillofacial morphology. Several limitations are in-
herent in this review. Firstly, it is predominantly based on single-center retrospective studies with a limited subject pool.
Secondly, the absence of case-control analyses hinders further validation of macroglossia's long-term impact on the dentition
of affected individuals beyond adolescence. Consequently, future reviews would benefit from extended follow-up studies over
a more prolonged duration to address these limitations comprehensively.
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Introduction abnormalities, tissue and organ hyperplasia, and an ele-

vated risk of embryonic tumors, occurring at an inci-
Beckwith-Wiedemann syndrome (BWS) is a childhood = dence of approximately 1 in 10,340 live births.[1,2] The
overgrowth disorder characterized by developmental  clinical spectrum of BWS encompasses a wide range of
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manifestations, including macroglossia, macrosomia,
abdominal wall defects, gigantism, hypoglycemia, ear
anomalies, and various tumors such as Wilms tumor
and hepatoblastoma.[3] Genetic and epigenetic altera-
tions within the chromosome 11p15 locus are implicat-
ed in BWS, which typically presents sporadically in 85%
of cases, with the remaining 15% demonstrating famil-
ial inheritance.[4,5] Macroglossia, a prominent feature
of BWS affecting 80-99% of patients, arises from mus-
cle hypertrophy caused by genetic abnormalities in
chromosome 11p15. Clinically, macroglossia is charac-
terized by tongue enlargement, often extending beyond
the dental arch, with implications for airway and feed-
ing interventions.[6-8]

This work aims to comprehensively investigate the im-
pact of macroglossia on the dentition of children with
Beckwith-Wiedemann Syndrome (BWS) by conducting
a systematic review of the existing scientific literature
published between 2011 and 2023, with the ultimate
goal of contributing to the understanding and manage-
ment of dental and oral health issues in this patient
population.

Methods

A systematic article search was conducted in a narrative
literature review research design to identify children's
oral and dental aspects with BWS. The systematic
search and selection of articles link studies on different
topics for reinterpretation or interconnection to devel-
op or review. The population in this study is all data in
an electronic database with a combination of specified
keywords. The sample in this study was selected based
on the inclusion and exclusion criteria applied during
the search and selection of articles.

Searching strategy

The search was conducted by identifying articles ac-
cording to the research topic. In this study, the elec-
tronic databases used were Google Scholar and
PubMed, with applied keywords, inclusion, and exclu-
sion categories. The keywords are words or phrases re-
lated to BWS, macroglossia, and oral and dental aspects.

Inclusion and exclusion criteria

The inclusion criteria used in the electronic database
are (1) articles published in the last ten years, (2) articles
in English and Indonesian, (3) articles with research
conducted on humans, and (4) research including ob-
servational and review studies. Exclusion criteria in-
clude all articles not meeting the inclusion criteria spec-
ified at the time of search.
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An electronic database search yielded 80 articles (Appen-
dix 1). After excluding four duplicate articles, the remain-
ing 76 were screened based on abstract titles. Among
them, 26 articles met the inclusion criteria. Consequently,
14 articles were excluded during full-text screening, re-
sulting in a final selection of 12 articles.[9-20] Appendix
1 provides an overview of the key characteristics of these
articles, including research title, country of origin, re-
searcher names, research design, sample size, methods
employed, and research findings for each study covered.

The impact of macroglossia on the dental and oral de-
velopment

Macroglossia may cause open bites in children with
BWS. In addition, occlusion disorders in children
with[10-14,19,20] may cause diastema[11-13] in sever-
al cases. Furthermore, drooling[10-15] and eating and
swallowing difficulties due to the influence of macro-
glossia in children are also associated with BWS.
[10,13,14] In addition, tooth shape anomalies[11] and
dental caries[14] can occur due to the influence of mac-
roglossia in children with BWS, as well as delayed erup-
tion[11,15] and class III skeletal disorder due to the in-
fluence of macroglossia in  children  with
BWSJ[11,13,16,17,19] and also mandibular prognathism.
[12,13,16,17] All the results are also shown in Table 1.

Overall, the findings from this literature study show
that the clinical feature in children with BWS is excess
growth that can occur in all organs of the human body
as one of the three main characteristics that appear dur-
ing infancy, one of which is an overgrowth of the tongue
or macroglossia. Macroglossia impacts tooth growth
and facial appearance, including open bites, occlusion
disorders, diastema, drooling, enamel hypoplasia, tooth
shape anomalies, dental caries, delayed eruption, skele-
tal class III, and mandibular prognathism.[10-20]

Some cases due to macroglossia can cause children with
BWS to have difficulty eating and swallowing, speaking,
and experiencing respiratory problems.[7,20] If there is
difficulty eating because of macroglossia, it will cause a
lack of nutrition and inaccurate calorie intake. In addi-
tion, research has shown that children with BWS have
other features of varying severity, such as omphalocele,
ear abnormalities, hemihyperplasia, neonatal hypogly-
cemia, and an increased predisposition to embryonal
tumors during childhood.

Complications due to macroglossia in neonates include
airway obstruction and dysphagia. If difficulty breath-
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Table 1. The results of the analysis of the effect of macroglossia on the development of children's teeth and mouth

Clinical manifesttion Effect of macroglossia on the development of children's teeth and mouth

1 2 3 4 5 6 7 8 9 10 11 12
Open bite vV vV vV v v v v v vV
Occlusion disturbance v v Vv vV vV v v
Diastema vV vV Vv
Drooling vV Vv v vV vV
Enamel hypolacia vV
Dental anomaly V
Dental caries vV
Delayed eruption vV Vv
Class Ill malocclusion vV vV vV vV v
Mandibular prognathism v V V V Vv
Difficulty eating and swallowing v v v v v vV vV
Difficulty speaking V
Respiratory disorders vV vV v v

1) Lamfoon et al (2021), 2) Callea & Yavuz (2016), 3) Meazzini et al (2020), 4) Abeleira et al (2011), 5) Heo et al (2016), 6) Kawafuji et al (2011), 7) Hikita et al (2014), 8)
Shipster, Morgan & Dunaway (2012), 9) Maas et al (2016), 10) Cohen et al (2020), 11) Naujokat et.al (2019), 12) Pawlukowska et al (2023)

ing is due to macroglossia, initial airway maintenance is
required through endotracheal intubation or feeding
using a gastric tube.[14,19] In addition, because macro-
glossia limits tongue movement, pronunciation prob-
lems can occur and cause protrusion of the supporting
structures of the teeth along with inclination of the la-
bial mandibular incisors in the maxillofacial region.
The effect on the mandible is substantial, causing a class
I1I malocclusion accompanied by an open bite.

In addition to the functional difficulties caused by mac-
roglossia, BWS affects both cancerous and noncancer-
ous children[10] such as hepatoblastoma, peritoneum
or retroperitoneum, Wilms tumor, and adrenal carci-
noma.[11] The risk of tumor severity depends on clini-
cal and molecular findings. However, most tumors oc-
cur at the age of 8-10 years. Therefore, periodic cancer
screening is needed to improve tumor prognosis.

According to Matsuda, children with BWS with macro-
glossia should undergo tongue surgery during a period
of minimal perioperative risk before the tongue can af-
fect jaw growth. Wolford suggested that an overly large
tongue can cause negative mandibular growth and that
reducing the tongue size can control dental problems.
[16] The minimum age for tongue surgery in children is
at least six months. However, in cases of less severe
BWS, Miissig and Zschiesche recommend prior ortho-
pedic, orthodontic, and physiotherapy interventions.
[13] It is also recommended that a multidisciplinary
medical and dental team develop clinical guidelines for
patients with BWS. Orthodontists, in particular, play an

essential role as they can evaluate and manage maxillary
and mandibular growth to help determine dental occlu-
sion and oral function. Glossectomy is often indicated
to prevent mandibular overgrowth.

In a study of children with BWS, dental caries were
found on the proximal surfaces of the maxillary genetic
teeth, and early caries was found on the occlusal surfaces
of the premolars. Because of the relatively large tongue,
children with BWS have extensive interdental space in
the maxilla and mandible and contra-occlusion with an
anterior open bite. Hypoglycemia occurs in 30-50% of
children with BWS, which is known to be caused by hy-
perinsulinemia due to pancreatic enlargement and cell
hyperplasia.[10,11] If hypoglycemia is not identified and
treated early, neurological complications such as cere-
bral lesions may occur, and appropriate treatment
should be applied immediately at an early stage. Since
hypoglycemia most commonly occurs within 24 hours
of birth, a blood glucose test is performed on newborns
with megaloblasts and umbilical cord malformations.
Hypoglycemia usually resolves spontaneously before age
four, but partial pancreatectomy may be considered if
hypoglycemia is not controlled. In addition, blood sugar
can be evaluated through pre-operative blood tests, and
blood sugar can be carefully monitored for early detec-
tion of hypoglycemia during the surgical procedure.

Implication for practice

Macroglossia associated with Beckwith—-Wiedemann
syndrome is seen in 80-99% of patients. Not all pa-
tients presenting with macroglossia require tongue



reduction, as mild macroglossia may improve due to
average mandibular and skeletal growth. Indications
for surgical reduction include airway obstruction,
swallowing problems and failure to thrive, dental de-
formities, speech problems, persistent drooling, trau-
ma to the tongue, and cosmetic concerns.[21] Surgery
is one way to improve this manifestation, but parents
do not necessarily agree. Further exploration in the
future may be considered for an ongoing description
of this macroglossia in the pediatric dentition. Den-
tists and pediatricians, with this understanding, can
explain to parents the implications of macroglossia
and what if surgery is not performed.

Conclusion

The clinical feature of BWS is an overgrowth in all hu-
man body organs, one of which is an overgrowth of the
tongue or macroglossia. Macroglossia is the most com-
mon manifestation affecting oral function and maxillo-
facial morphology. In addition, macroglossia can cause
complications of endoskeletal problems such as open
bite, occlusion disorders, a diastema, drooling, enamel
hypoplasia, tooth shape anomalies, dental caries, delayed
eruption, skeletal class III, and mandibular prognathism.
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Monica et al. Macroglossia Impact on Child's Dentition with Beckwith-Wiedemann Syndrome
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