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Abstract

Purpose Oro-facial manifestations of acromegaly are among the earliest signs of the disease and are reported by a significant
number of patients at diagnosis. Despite this high prevalence of acromegaly oral manifestation, dentists do not play a pivotal
role in acromegaly identification and diagnosis. The aim of our study was to evaluate the ability of dentists and orthodontists
in the early recognition of the oro-facial manifestations of acromegaly.

Methods A telematic questionnaire was administered to dentists and orthodontists. The questionnaire included photos with
facial and oral-dental details and lateral teleradiography of acromegaly patients (ACRO).

Results The study included 426 participants: 220 dentists and 206 orthodontists. Upon reviewing the photos, dentists most
often observed mandibular prognathism and lips projection, while orthodontists also reported the impairment of relative
soft tissue. Orthodontists, who usually use photos to document patients’ oral-facial characteristics, paid more attention to
oral-facial impairment than dentists. During dental assessment, 90% of the participants usually evaluated tongue size and
appearance, diastemas presence, and signs of sleep impairment (mainly orthodontists). Orthodontists were also more able to
identify sella turcica enlargement at teleradiography. A total of 10.8% of the participants had ACRO as patients and 11.3%
referred at least one patient for acromegaly suspicion.

Conclusion The study highlighted dentists’ strategic role in identifying ACRO. Increasing dentists’ awareness about acro-
megaly clinical issues may improve early diagnosis, potentially resulting in an increased quality of life and decreased mor-
tality among ACRO.
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Introduction

Acromegaly is a multisystemic disease characterized by
somatic changes, such as acral overgrowth, brow promi-
nence, prognatism, macroglossia, enlargement of lips and
nose, and a wide range of comorbidities, such as cardiovas-
cular and metabolic manifestations [1-4]. Due to the slow
onset of symptoms, patients affected by acromegaly experi-
ence a delay in diagnosis that may range from 5 to more than
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10 years, with detrimental effects on comorbidity progres-
sion and quality of life [2, 3, 5-7].

Facial dysmorphism and oro-dental alterations are among
the most common and earliest manifestations of acromegaly
[8—10]. The appearance of facial dysmorphisms can precede
acromegaly diagnosis by up to 10 years [11]. Facial features
of acromegaly patients (ACRO) include mandibular progna-
thism, development of supraorbital ridges and cheekbones,
alteration in the size of the nose and ears, thickening of soft
tissues and lips, and asymmetry of the face [2, 5, 12, 13].
Additionally, up to 80% of these patients present with oral
characteristics, including mandibular growth (22-24%), bite
impairment, such as a dental class III [2, 5, 8, 12, 14], dental
malocclusion, dental diastema (40-43%) [2, 5, 8], and mac-
roglossia (54-58%) [2, 8, 14], all of which may contribute
to the development of obstructive sleep disorders [2, 8, 14].
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In the literature it is well known that despite the high
prevalence of facial dysmorphism and oro-dental altera-
tions, dentists and orthodontists do not play a pivotal role
in acromegaly suspicion and diagnosis. In their everyday
clinical practice, these specialists have the habit of docu-
menting patients’ clinical characteristics with photos and
dental X-rays; moreover, they diagnose and treat oral-facial
impairments. Therefore, dentists and orthodontists are well-
suited to detect early changes of oral-facial characteristics
and to follow these patients’ features over time. We believe
that dentists and orthodontists can play a critical front-line
role in identifying ACRO. To confirm this hypothesis and
to increase awareness of ACRO features and comorbidities
among dentists, we created a specific questionnaire on acro-
megaly oral-facial characteristics. The primary goal of our
study was to evaluate the role of dentists and orthodontists
in recognizing the oro-facial manifestations of acromegaly
and therefore evaluate their potential in the early diagnosis
of the disease. The secondary end point was to highlight
whether there were any differences in the results between
general dentists and orthodontists.

Methods

The study was carried out at the Dental Clinic at the Univer-
sity Hospital of Padua in collaboration with the UOC Clinica
Medica III in the Medicine Department at the University
Hospital of Padua.

We conducted a literature search on oral-facial manifes-
tations of acromegaly using Pubmed and Google Scholar
databases. We included the following keywords: “acro-
megaly”, “acromegaly AND dentistry”, “oral-disorders
AND acromegaly”, “facial manifestations of acromegaly”,
“dental manifestations AND acromegaly”, “oral diagnosti-
cian AND acromegaly”, “dentist AND acromegaly”, “
megaly oro-dental diagnosis”, “dentofacial structure AND
acromegaly”, “clinical features of acromegaly”, “growth
hormone”, “prognathism”, “macroglossia”, and “sella
turcica”. Based on the most frequent oral-facial manifesta-
tions of acromegaly described in literature, a questionnaire
on oral-facial impairment of ACRO was formulated. The
questionnaire was controlled by two Endocrinologists expert
on acromegaly disease.

The questionnaire was sent in electronic format to Ital-
ian dentists and orthodontists in the Dental Clinic mailing
list and was signed by the research group in orthodontics of
the University of Padua. The questionnaire was proposed
as research on the theme of facial harmony, because the
pathognomonic aspects of the syndrome had to be identi-
fied without suggestions. The final questionnaire included
ten sections. The first section aims to investigate the type of
clinical practice. The second section aimed to understand

acro-
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the importance of oral-facial characteristics analysis and
the type of investigations used to study oral-facial mani-
festations in everyday clinical practice among dentists and
orthodontists. In sections three, four, and five, identify in
the images which facial features of these patients were less
harmonious and which could be the expression of an altered
systemic condition. Sections six, seven, and eight focus on
the clinical practice evaluation of the most common acro-
megaly oral impairment and comorbidities, such as mac-
roglossia and tongue evaluation, diastema in the lower arch,
and sleep disorders. Section nine compared radiographic
examinations of acromegalic patients and control patients.
The final section (ten) presents specific questions on acro-
megaly and reveals the real aim of the questionnaire. At
the end of the questionnaire, a summary and explanatory
text was presented, with the aim of collecting the prevail-
ing aspects of the research and of the topic, mainly to raise
awareness among dentists and orthodontists about acro-
megaly. In addition, it was necessary for the respondents to
answer all the questions in order to complete and send the
answers of the questionnaire.

Questionnaire photos of ACRO and controls were col-
lected at Orthodontic Therapy out-service at the Dental
Clinic of the Hospital of Padua. Controls were patients fol-
lowed for a dental and skeletal class III impairment. We col-
lected photos of 19 ACRO. According to acromegaly clinical
guidelines, diagnosis of acromegaly was based on previous
laboratory and pituitary MRI findings, data were collected
from patients’ charts [15]. Each patient was clinically exam-
ined and photographic documentation was collected: photos
of the face in frontal and in profile projection with a relaxed
expression and closed mouth, frontal and lateral intraoral
photos, photos for the evaluation of the oral lingual encum-
brance and photos of oral anatomical details (such as dias-
temas or malocclusions). A black background was used to
standardize the documentation and the anatomical details of
the patients' faces were obscured to ensure anonymity. The
aim of the examination was to evaluate and document the
characteristics of acromegaly in these patients. The tele-radi-
ographic examination of the acromegalic patient included
in the questionnaire was obtained from the literature [16].

Statistic analysis

Numerical data were summarized as median and inter-
quartile range (IQR), while categorical data as absolute
frequency (n) and relative frequency (%). The comparison
between dentists and orthodontists was carried out with
the Mann—Whitney test (numerical data), the Chi Square
test (categorical data) and the Fisher test (categorical data).
A p-value of less than 0.05 was considered statistically
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significant. All analyses were completed with R 4.0 software
(R Foundation for Statistical Computing, Vienna, Austria).

Results

The study included 426 Italian clinicians (220 dentists and
206 orthodontists). Answers to the questionnaire are shown
in Table 1. Data regarding participants and their clinical
practice showed that dentists were younger (p=0.010) with
fewer years of experience (p=0.003) than orthodontists. The
prevalent work environment was similar between groups,
and most of the respondents said they work in the private
sector (Table 1, Section 1). Regarding clinical practice,
orthodontists paid greater attention than dentists in the col-
lection of patients’ faces photos (p <0.0001), in the analysis
of the anatomo-aesthetic characteristics (p <0.0001), in the
use of facial analysis software (p <0.0001), in the observa-
tion of the health conditions of the perioral soft tissues and
of the face (p <0.0001), and in observation of the general
anatomical characteristics of patients (p <0.0003) (Table 1,
Section 2).

The anatomical details of the face of an ACRO that were
most often perceived by the interviewees as a sign of an
altered systemic condition were mandibular prognathism and
the appearance of the lips. The appearance of the soft tissues
of the face was more often evaluated by orthodontists than
by dentists (Table 1, Section 3). Moreover, on Section 3 of
the questionnaire, dentists and orthodontists reported that
they usually did not recognize specific differences between
patients and controls. Indeed, none of the dentists identified
any of the acromegaly patients as affected by a systemic
condition. Only two acromegaly patients were identified
as affected by systemic condition: one was recognized by
84.7% of the participants (general dentists vs orthodontists:
83.1% vs 86.4%, p=NS) whereas 35.7% of interviewees
identified the other (general dentist vs orthodontists: 35.9%
vs 35.4%, p=NS); there were no statistically significant dif-
ferences between dentists and orthodontists in the responses.

Ninety percent of the participants stated that they com-
monly consider the appearance and size of the tongue of
patients in clinical practice and that they encounter altered-
sized tongues (61.3%), with no differences between dentists
and orthodontists. In the clinical practice of the participants,
the presence of diastemas in the lower arch was frequently
reported (69%). For the purposes of a diagnostic-therapeutic
evaluation, 96.5% of the participants (general dentists vs
orthodontists: 95.9% vs 97.1%, p=NS) considered diaste-
mas a clinical significant sign and they considered important
an anamnestic investigation regarding its onset. This hap-
pened to 74.4% of the participants. Most (87.3%) of the par-
ticipants considered the increase in size of the jaw as clini-
cally significant and 35.4% reported a communication with

patients on this issue. Communication was more frequent
among orthodontists than dentists (41.3% vs 30%, p <0.05).
Over half (56.8%) of the participants also said they propose a
solution to the increase in size of the jaw in an adult patient
when it is observed. 31.9% of the interviewees would refer
the patients to a non-dental specialist without significative
differences between dentists and orthodontists (34.6% of
general dentists vs 29.1% of orthodontists, p=NS).

Approximately half (54.7%) of the participants reported
receiving frequent facial pain complaints and 92.2% consid-
ered patient-reported headache as a symptom in their den-
tal evaluations, with no statistically significant difference
between general dentists and orthodontists (respectively
94.1% vs 90.3%, p=NS).

Two-thirds (64.3%) of the participants stated that they
inquired about the sleep quality of patients, with ortho-
dontists reporting doing so more frequently than dentists
(79.6% vs 50.0% respectively, p<0.05) and 59.1% of the
participants referred some patients to do more in-depth sleep
examinations, orthodontists more frequently than dentists
(68.4% vs 50.0% respectively, p<0.05) (Table 1, Section 6).

In the evaluation of an acromegalic patient’s radiological
teleradiography in latero-lateral projection, the orthodontists
more often identified the anatomical alteration at the level of
the sella turcica (p <0.05) (Table 1, Section 9).

About one-tenth of the respondents reported having
patients with acromegaly, dentists more frequently than
orthodontists (Table 1, Section 10), and 11.3% of the par-
ticipants reported having sent at least one patient for acro-
megaly testing.

Discussion

The literature does not identify dentists as specialists who
have a particular role in the diagnostic pathway of ACRO,
despite the potential of their clinical position. Our study
aimed to evaluate dentists’ ability to recognize the oro-facial
signs of acromegaly. The study revealed that orthodontists
could actually be the clinicians most involved in detect-
ing ACRO earlier, as their training leads them to focus on
evaluating the anatomical-facial characteristics of patients.
The identification of the radiological anatomical alterations
of the sella turcica also highlighted an important ability of
orthodontists.

Acromegaly diagnosis is often delayed due to the insidi-
ous nature of this disease. In a recent study, the Liége Acro-
megaly Survey, involving more than 3000 patients, authors
found that acromegaly was most frequently identified by
endocrinologists (44.9%), general practitioners/family
doctors (17.5%), or internists (13.2%). Rheumatologists/
orthopedic specialists (3.6%), neurologists (3.3%) and oph-
thalmologists (2.3%) are involved to a lesser extent. It also
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emerged that in 2.3% of cases the diagnosis was made by
the patient themselves or by their family/friends [17]. The
variety of non-endocrinological specialists who diagnose
acromegaly is significant, however, dentists do not seem to
have an important role in this regard, which is echoed in
other studies [18-21]. In our study, dentists and orthodon-
tists did not recognize all the acromegaly patients reported
in the photos. About one-tenth of participants referred at
least one patient for acromegaly suspicion and 10% of this
cohort reported that they visit patients with acromegaly in
their clinics. Our results therefore seem to be in line with
those reported in the literature, in which dentists do not seem
to have a fundamental role in the diagnostic path of these
patients, despite a long term follow-up with a collection of
photographic and radiographic documentation. In the litera-
ture, it is well known [18, 20] that dentists are among the
clinicians most consulted by patients before diagnosis and
these data emphasize the potential role of this medical prac-
titioner, who could be the first specialist to notice the early
signs of acromegaly [22, 23]. Moreover, another study [8]
points out that despite a significant percentage of acromeg-
alic patients evaluated for dental care prior to diagnosis, less
than 5% of these are referred to a specialist due to suspected
acromegaly. The strategic role of the dentist is confirmed by
the following studies [24, 25], which note the importance
of accuracy in the evaluation and updating of the patient's
ongoing medical history.

The results of this study also showed that the most evi-
dent aspects of the disease for dentists seem to be the man-
dibular prognathism and the projection of the lips, anatomi-
cal characteristics closely related to the oral cavity that are
also pathognomonic signs of acromegaly. Some studies
in literature [8, 26] revealed that about 80% of the ACRO
under examination had oral-dental-facial disorders, in par-
ticular macroglossia (54—58%), dental diastema (40-43%),
mandibular growth (22-24%), and mandibular prognathism
(20-22%). Another study confirmed that [18] oral cavity and
face somatic changes in acromegaly patients are present up
to 10 years before diagnosis. In particular, it emphasized
how facial changes are among the most common signs, being
the third most frequent alteration at diagnosis, immediately
after the increase in the size of feet and hands. The pres-
ence of diastemas also plays an important diagnostic role
for another study, which included this sign in the entries of
the system for the diagnosis of acromegaly ACROSCORE,
thus considering it a pathognomonic sign of the disease [11].

Moreover, our study shows that dental X rays could
also be used to suspect acromegaly. Eighty-seven percent
and 50% of interviewees identify the III skeletal class and
impaired conformation of sella turcica, respectively, as a
sign of systemic pathology. Our data are in line with those
of literature, in fact, in our cohort, orthodontists are more
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prone to identify changes in appearance of soft tissue and
collateral findings on dental X-ray.

Early diagnosis of acromegaly significantly improves
patients' quality of life and reduces the risk of mortality.
The role of early diagnosis is significant: it has been shown
that if the disease is identified within 2 years of its onset, the
clinical pictures show milder characteristics [26], includ-
ing oral-facial disorders and, in particular for macroglos-
sia, diastemas and prognathism [8]. However, the literature
reveals that it is still rare for the diagnosis of acromegaly to
be made within one year of the onset of the first symptoms,
despite medical advances [18]. In this context, dentists and,
in particular, orthodontists who provide continuous and
long-term care to patients and have access to radiographic/
photographic follow-ups and to facial analysis software such
as those used in orthodontic programs or by scanner devices
[25], are critical for early diagnosis. According to some arti-
cles, orthodontists should play a more important role, as they
usually document and check patients’ photos [26, 27]. The
collected photos of patients can also be used for early diag-
nosis of acromegaly using artificial intelligence methods.
In particular, Kong et al. highlighted how machine learning
methods can recognize with high sensitivity and specificity
the facial features of acromegaly, helping physicians during
acromegaly screening and follow-up [28]. Artificial intel-
ligence plays an increasingly important role in medicine
and could be applied to screen clinical settings and a recent
review summarized different artificial intelligence solutions
adopted in literature that showed the ability to early detect
acromegaly with good sensitivity and specificity [29].

Dentists and orthodontists may also have a role in the
diagnosis of acromegaly comorbidities. In particular, one of
the most frequent comorbidities of acromegaly is the sleep
apnea syndrome (OSA). In acromegaly, OSA prevalence
ranges between 20 and 80% [30] and it can be present in
active and inactive patients. OSA may be underestimated
at diagnosis and during follow-up. Two-thirds of the clini-
cians in this study usually ask patients about sleep disorders,
snoring, and daytime sleepiness and often refer patients for
a sleep quality assessment. These data are very important
because a correct evaluation of sleep disorder risk in ACRO
and the early identification of OSA could improve patient
quality of life and reduce their mortality [31].

A limit of this study is that despite the real focus of the
questionnaire was revealed at the end it was possible to go
back to previous questions. However, we don’t think that this
aspect could have affected the diversity of answers between
dentists and orthodontists. In conclusion, dentists could
play a strategic role in identifying patients with acromegaly
and their comorbidities, however, the fact that only a very
small percentage of them have claimed to have intercepted
the suspects suggests that there is not yet enough knowl-
edge and sensitivity with respect to the pathology. Raising
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the awareness of dentists on clinical issues of patients with
acromegaly, the availability of tool as ACROSCORE for
non-endocrinological specialists, and the use of photos with
patients’ facial and oral details may improve acromegaly
early diagnosis.
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