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ABSTRACT
Beckwith-Wiedemann Syndrome (BWS) is a rare genetic disorder that causes developmental defects as well 
as an elevated risk of malignancies. Macroglossia, or an enlarged tongue, is a common symptom of BWS 
that may have a negative infl uence on a person‘s quality of life. The aim of this systematic review is to look 
at the present state of knowledge about the repercussions of macroglossia, as well as the infl uence of the 
timing of surgical resection, or glossectomy, in the treatment of severe cases of macroglossia (Ref. 35). Text   
in PDF www.elis.sk
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Introduction 

Beckwith-Wiedemann Syndrome is a genetic illness that af-
fects numerous organ systems, with varied phenotypic presenta-
tions. Due to that reason, in 2018, a consensus group (1) decided 
to classify it as Beckwith-Wiedemann spectrum (BWSp). BWSp 
is traditionally distinguished by macroglossia, macrosomia, ab-
dominal wall abnormalities, and a greater risk of embryonal tu-
mors (2–4). One of the distinctive physical aspects of BWSp is 
macroglossia, affecting 80‒99 % of patients (1). Tongue reduction 
surgery (TRS) tries to decrease the size of the tongue, while retain-
ing normal form and function (5). Surgical resection rate averages 
about 70 % (6–8). Due to the rarity of BWSp (1 in 10,000 births), 
there were a few studies debating the appropriate time of resec-
tion, but none were defi nitive or conducted on a large number of 
cases (2). This literature review provides a complete examination 
of the existing research to investigate the need for surgical resec-
tion in managing macroglossia associated with BWSp and optimal 
time of such intervention. 

Methods 

A systematic search was conducted in electronic databases, 
including Web of Science, PubMed, and Google Scholar, using 
keywords such as „Beckwith-Wiedemann Syndrome“ “optimal 

timing”, “timing” „macroglossia“ „ and „glossectomy“ “tongue 
reduction”. Relevant articles published in English were included, 
and their references were cross-checked to ensure comprehen-
sive coverage. 

Results

The literature review revealed that macroglossia is a frequent 
fi nding in individuals with BWSp (1) and can have signifi cant 
effects on speech, food intake, and overall quality of life and are 
deemed as an indication for surgical resection (9). Depending on 
severity of the large tongue and impairment of the mention func-
tions the surgical methods are chosen. Depending on the severity of 
the macroglossia, the ideal time and need of the treatment may be 
decided;  partial glossectomy correction may be benefi cial (8–10). 
In the majority of review articles, the age of the patients is not 
mentioned separately from the main reason of resection. A repre-
sentation of this indications, possible complications post-surgery 
with the information about the age of the patients undergoing of 
the procedure have been described. 

 
Food intake 

Infants with BWSp frequently have feeding problems prior to 
surgery, which may put them at risk of chocking. This is due to the 
limited and altered tongue movements, as well as the inability to 
swallow food correctly. Alternative positioning, liquid diet, and 
low fl ow rate were proposed as compensatory feeding practices. 
However, the authors strongly recommend surgical resection be-
cause the issues were greatly reduced or eliminated after perform-
ing tongue resection surgery (11). Bulk of the tongue may also 
cause masticatory system dysfunction due to repeated damage to 
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its surface (12). The fi rst comprehensive study of new-born feed-
ing before and after surgical tongue resection in BWSp. Patients 
undergoing glossectomy in that study ranged in age from 4 to 12 
months (11). A case of 16-month-old boy was described where the 
utilisation of with modifi ed stellate/wedge surgical technique in 
order to combat the problem with drooling and food intake. The 
case mentions also respiratory issues such as noisy breathing and 
troubled breathing when laying. The case report doesn’t mention 
postoperative diffi culties (13).

Speech 

Some authors suggest that for the infl uence of the appropriate 
speech development, surgical resection is ought to be performed 
before the stage of babbling begins.  Overall, this enhances the prob-
ability of the infant acquiring speech patterns that are appropriate for 
their age, while also preventing the development of compensatory 
techniques and distortions (14). Number of authors have suggested 
that the surgery should be performed at age 2, in order to infl uence 
the speech when the development progresses quickly (15). The 
study group containing 35 participants, of which 12, undergone the 
procedure of TRS. No post operative complications were noted, 
and the age of patients with indication was unknown. In the evalu-
ation of the surgical treatment of patients with BWSp, there was 
a big variation in the existence of speech delay in BWSp patients 
with macroglossia who had surgery versus non-surgical correction 
(16). In study conducted by Mass (4), where 18 patients the glos-
sectomy. Majority of them had an issue with containment of the 
tongue inside of the oral cavity. Children operated on were aged 5 
and older and had satisfactory outcome with the surgical correction.

Airway obstructions and sleep apnoea

Brioude et al suggest that in case of severe airway obstruction, 
surgical intervention (adenoid tonsillectomy with or without glos-
sectomy) should be considered earlier than in 1yo. Furthermore, 
the Consensus Statement provided by cooperation of the specialist 
European Network for Congenital Imprinting Disorders in area of 
the BWSp suggest that in case the airway obstruction is suspected 
the team of specialist such as ORL and polysomnography should 
be performed (1). In the absence of respiratory obstruction, sur-
gery is usually postponed until the child is at least 12 months old, 
when tongue size is more stable. If the indication for surgery is 
unclear, the child‘s progress should be monitored to see if new 
indications emerge (1). In study of 118 patients with sleep apnoea, 
the results have suggested that large tongue is not sole reason 
of this disturbance. In these patients adenotonsillectomy on its 
own or combined with TRS was performed. In this study, partial 
glossectomy was performed at a median age of 5 months and 10 
months in patients who had sleep apnoea symptoms resolved af-
ter the procedure. At the median age of 2.5 years, two patients 
underwent concurrent tonsillectomy and partial glossectomy. On 
the other hand, the choice to conduct surgery should be decided 
on a case-by-case basis by a certifi ed healthcare practitioner and 
was limited to only one facility (17). 

Another retrospective study, based on a review of 391 patient 
records, suggests that resection be performed on an infant or an 
individual with deciduous dentition. The severity of the sleep ap-
noea and abnormal jaw relations were used to determine whether 
or not to operate in this study (10). In 2021 a case report of tongue 
reduction due to the breathing a swallowing was described, with 
no further complications on 2 year follow up. Authors consider 
the possible need for secondary surgery in the future (18). Rimmel 
based on experience of treating patients with macroglossia stated 
that although in infancy the upper airway obstruction is caused 
by the enlargement of the base of the tongue and in the reported 
cases was treated by tracheostomy, in the later years of child life 
this issue is caused by enlargement of adenoid gland and should 
be treated accordingly (6). This might be indicative of the early 
resolution of macroglossia, since conducting tracheostomy on a 
child of such a young age is unquestionably debateable.  

 
Challenges of anaesthesia 

If decided for the surgical resection the post operative oedema 
and complication may also be important of appropriate timing 
and procedure. As it is suggested in couple studies children after 
undergoing procedure have been in the intensive care unit and ex-
tubated on 5‒6 days after procedure in order to mitigate the post 
operative swelling, in patients younger than a year, in children 
above that age the time shortens to 1 to 3 days (19). Nevertheless, 
some studies suggest successful extubating directly after the sur-
gery (20, 21). Some authors suggest using new techniques such as 
harmonic scalpel the Ultrasonic Dissector (22) or CO2 laser (23, 
24) in order to control haemostasis and post operative swelling 
as well as reduce post operative pain and healing, but the sample 
reported on them is not big enough to state the effectiveness of 
this method. A study of 201 of intubated BWSp was performed 
by team of anaesthesiologists in order to examine the diffi culty 
in intubation in children affected by the syndrome. Although the 
results of diffi cult intubation was only registered in 5.2 % of the 
participant, one of the factors infl uencing the diffi cult airways was 
age of under 1 (amongst macroglossia) (25). 

In cases of tongue reduction, Najuokat et al (8) found that 
allegations of diffi cult intubation were exaggerated. As part of 
the procedure for post-operative care, children have been feed 
with nasogastric tubes. Only in severe instances of macroglossia, 
children younger than 12 months were operated on, according to 
the author. The rationale behind this remark cannot be determined. 
The youngest patient to have surgery was four months old. The re-
search of 68 patients indicates that the effects of surgery regarding 
preservation of taste and enhancement of quality of life were ob-
servable and supports the notion of improved orthodontic outcomes 
since fewer individuals required treatment. Matsuda highlights the 
similarity between the site and nature of surgical performance in 
adenectomies and tonsillectomies in his review. This procedure is 
usually performed due to obstructive breathing (17). Due to issues 
arising after anaesthesia, such as the requirement for reintubation, 
the guidelines in this fi eld propose a minimum age of 3 years for 
surgical procedures (26–28). 
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Orthognathic system 

Study by Marsh et al in 2023 (10), based on retrospective study 
of individuals that underwent the procedure of tongue resection 
have noted a signifi cant difference in occlusal relationship in an-
terior area in comparison of patients followed that has not under-
gone procedure. This theory was confi rmed again by a Kawafuji 
(29) and Kim (30). Anterior open bite and wide dental arch has 
also been presented if macroglossia was left untreated (29). Some 
authors describe the combination of orthognathic and glossectomy 
procedure in order to compensate for the overgrowth of tongue. 
Studies have shown that both micrognathic mandible although 
rear was present in patients with BWSp (17). Opposing stance was 
presented in a couple studies, where authors conducted that the 
glossectomy does not improve the craniofacial and dentoskeletal 
features in young patients affected by BWSp (16). 

Need for second stage debulking, or two stage surgery

Hettinger and Kucker reported the need for subsequent surgery. 
In Hettinger’s report, repeat surgical resection was conducted 6 
months after surgery, however the patient’s age is not stated specifi -
cally (9, 23, 31). Choi et al proposed at 2-stage surgery on a study 
case of one patient which suffered from macroglossia not related 
to BWSp. The primary complaint was issues with swallowing and 
speech. The fi rst surgery was performed at age and followed at 3 
years of age and followed at age of 9. Whereas the fi rst resection 
was planned to improve function, second was performed to reach 
a satisfactory aesthetics of the tongue. The author preposes two 
stage technique in order to reduce injury to neurovascular struc-
tures and prevent post-operative swelling. This technique considers 
a future need of debulking as this might be a challenge in grow-
ing children (32). In the research by Najuokat et al, 11 percent of 
patients required subsequent surgery, however the age of patients 
undergoing fi rst surgery was not determined. This is a persuasive 
case for the two-stage operation proposal. The technique can be 
considered in children which were late advised to centre due to 
lessen macroglossia which was not absolute indication but still 
caused later issues (8). Controversy the need of this procedure is 
connected to avoidance of orthognathic discrepancies and prog-
nathism. Operating at a young age, some studies have shown the 
necessity for subsequent surgery owing to the development of the 
tongue’s growth, which might be interpreted as proof that operat-
ing at a young age is not optimal. 

Discussion

Macroglossia associated with Beckwith‒Wiedemann Syn-
drome can signifi cantly impair oral function and impact quality 
of life. While conservative management approaches may provide 
limited relief surgical resection, or glossectomy, becomes a viable 
option for severe cases (8). In extreme circumstances, the justifi ca-
tions for surgical tongue reduction are undeniable and especially 
pertinent due to the critical indication. In early developing chil-
dren, tongue excision has been claimed to be benefi cial in dentoal-

veolar and functional development. There are several case reports 
or small cohorts of BWSp patients, but little is known about the 
long-term outcomes of a large patient group. In addition, natural 
resolution of macroglossia, as well as growth-related adaptation, 
have been documented some authors (6). Some authors recom-
mend the combination of surgical treatment at a young age with 
physiotherapeutic and orthodontic treatment in order to obtain a 
stable results (32). 

Often the timing is infl uenced by the macroglossia being mod-
erate and other issues associated with the syndrome such as hypo-
glycemia, midline abdominal wall defect, large umbilical hernia, 
renal abnormalities, and tumors need the primary attention (16). 
In case of moderate macroglossia patients suffer from inability 
to contain the tongue inside of oral cavity which could alter their 
speech learning progression, but also affect their social status as 
this creates a look of their mental impairment or different from 
other children (33). As shown in the studies (age older) this kind 
of procedure can be still benefi cial at older age (4). The compli-
cations associated with the macroglossia most defi nitely have 
been discussed to have secondary effect on the stomatognathic 
system (10, 29, 30) but also sleep apnea which is associated with 
this defect (17). The sleep apnea has been discussed to be cause 
of health issues such as attention defi cit disorder, or thorax de-
formation, this might lead to belief that early treatment of even 
moderate cases of the macroglossia could be benefi cial (34). The 
issue of normal speech foundation and practice has also been as-
sociated with the prognosis of the early timing of the surgery being 
benefi cial to the leering process of the child (15). When looked 
upon the challenged of anaesthesia authors have noted that the 
procedure itself is straightforward and the process is often wrongly 
seen as overcomplicated (8). It must be for sure noted that the 
outcome of the surgery is diffi cult to predict as often diffi culties 
with speech (31) and need for secondary surgery arise (9). Issue of 
the impact on the orthognathic system has been widely discussed 
having two opposing arguments of the macroglossia having effect 
on the mandibular growth. So far the conclusions have not been 
supported across a big cohort study, thus the effect on timing is 
disputable in this case (16, 19). Drooling which is most often as-
sociated with the inability to contain the tongue inside of the oral 
cavity is not only problematic from the dehydration point of view, 
reoccurring infections but also the social aspect as mentioned ear-
lier. A multidisciplinary approach, involving various healthcare 
professionals, is crucial in the assessment, decision-making, and 
post-operative care to achieve the best outcomes for patients with 
BWSp and macroglossia in young age (19). Long-term functional 
results and quality of life after glossectomy in BWSp patients 
with macroglossia require more study. In each trial that followed 
patients, several criteria such as taste retention, aesthetics, and 
drooling were recorded. however, in order to defi nitively defi ne 
the optimal time (of which arguably exist), it would be ideal if 
similar post-operative complications and unifi ed tests describing 
tongue functionality, orthognathic system growth, polysomnog-
raphy, were recorded. 

Surgical options for patients with Beckwith-Wiedemann syn-
drome are very case-specifi c due to the infl uence of the afore-
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mentioned clinical complicating factors. The fact that the need 
for surgical resection varies from case to case is consistent with 
the current personal medicine approach;  Since our understand-
ing of the effi cacy of the early tongue reduction may change as 
we continue to watch these individuals, the timing of the therapy 
should be selected based on symptomatology rather than the pa-
tient‘s chronologic age. 
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