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Abstract: Background: Acromegaly is a chronic disease caused by an abnormal secretion of growth
hormone (GH) by a pituitary adenoma, resulting in an increased circulating concentration of insulin-
like growth factor 1 (IGF-1). The main characteristics are a slow progression of signs and symptoms,
with multisystemic involvement, leading to acral overgrowth, progressive somatic changes, and a
complex range of comorbidities. Most of these comorbidities can be controlled with treatment. The
literature reveals that the most evident and early signs are those related to soft tissue thickening and
skeletal growth, especially in the head and neck region. Methods: The authors reviewed the available
literature on the clinical oro-dental features of acromegaly, selecting articles from PubMed and Google
Scholar. The aim of this review was to summarize all the reported clinical oro-dental features of
acromegalic patients. Results: The most common facial dimorphisms involved the maxillo-facial
district, with hypertrophy of the paranasal sinuses, thickening of the frontal bones, and protruding
glabella, which may be associated with joint pain and clicks. Regarding the oro-dental signs, the most
frequent are dental diastema (40–43%), mandibular overgrowth (22–24%), mandibular prognathism
(20–22%), and macroglossia (54–58%). These signs of acromegaly can be significantly reduced with
adequate treatment, which is more effective when initiated early. Conclusions: Increased awareness
of acromegaly among dentists and maxillo-facial surgeons, along with the early identification of
oro-facial changes, could lead to an earlier diagnosis and treatment, thereby improving patients’
quality of life and prognosis.

Keywords: acromegaly; oral manifestations acromegaly; dental manifestations acromegaly;
acromegalic features; oro-dental acromegaly; dentist acromegaly; acromegaly oro-dental diagnosis

1. Introduction

Acromegaly is a rare chronic disease caused by an excessive secretion of growth
hormone (GH), mostly due to an adenoma of the anterior pituitary gland and resulting
in an increased circulating concentration of insulin-like growth factor 1 (IGF-1), the main
effector of GH activity. It is characterized by a slow progression of signs and symptoms and
multisystemic involvement, leading to physical alterations, progressive somatic changes,
and a complex range of systemic comorbidities [1–10].

The somatic feature changes are slow and often cause a delay in diagnosis; facial
dysmorphism, oro-dental signs, enlargement of extremities, and soft tissue thickening
are the most common and earliest manifestations of acromegaly [11–16]. In the literature,
soft tissue thickening and skeletal growth, especially in the head and neck region, are
reported as the most evident signs and symptoms of the disease [17–24]. The prevalence
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and evolution of these signs and symptoms during the different disease phases (i.e., active
disease, controlled diseased, and cured) is widely debated. [19]. However, oral changes
can develop early and are often reported as the first symptoms of the disease, present at
diagnosis in many patients [22].

Focusing on facial changes and oro-dental alterations, these manifestations, in particu-
lar, the development of malocclusion due to mandibular prognathism, are associated with
reduced self-esteem and decreased quality of life (QoL) [19,25], and so often lead patients
to seek treatment. Consequently, especially if the specialists are adequately trained, these
signs can lead to an early diagnosis of acromegaly [19]. However, despite the high preva-
lence of oral and facial dimorphisms and the early onset of these manifestations, specialists
such as dentists and orthodontists have not yet played a substantial role in diagnosis. If
dentists and orthodontists could reliably recognize these early signs of acromegaly, it would
likely lead to earlier diagnosis of the disease in many patients. The subsequent earlier initi-
ation of treatment for these patients could lead to a substantially improved prognosis and
QoL. Here we aim to describe oral and facial changes in acromegaly patients and increase
awareness among care providers, including dentists, dental hygienists, and orthodontists.

2. Methods

The authors reviewed the available literature and selected articles using PubMed,
Web of Science and Google Scholar. The following keywords were entered separately and
in combination: “acromegaly,” “oral manifestations,” “dental manifestations,” “dental
manifestation,” “oro-dental acromegaly,” “facial manifestation of acromegaly,” “dentist,”
“dentist acromegaly,” and “orthodontics.”

All articles published between 1950 and 2021 were considered for inclusion. We
included only papers published in English. We excluded case reports and papers for which
only the abstract was available. The literature was analyzed specifically for the collection
and rationalization of all the reported clinical oro-dental features shown by the acromegalic
patients. The aim of this review was to collect all the clinical oro-dental features observed
and reported in acromegalic patients.

3. Acromegaly

Acromegaly prevalence ranges from 20 to 130 people per million inhabitants [2,4,7–15],
with an annual incidence of 2 to 11 cases per million people [4,7–10,13,15]. Most studies
show that there are no sex differences in acromegaly prevalence [2,4,6,16]; however, some
studies have shown a slightly higher prevalence among women [12]. The mean age at the
time of diagnosis ranges from 40 to 50 years [2,6,8,9,12,16], with younger patients tending
to have a more aggressive disease [16]. GH excess in children and gigantism are mostly
due to genetic causes, such as multiple endocrine neoplasia, Carney complex, and familial
isolated pituitary adenoma [3]. The mortality associated with acromegaly has decreased
over time, from a standardized mortality rate of 1.76 in 2008 to 1.35 since 2010 [3].

The most frequent signs and symptoms of acromegaly are: menses abnormalities, phys-
ical changes (e.g., acral overgrowth), headache, paresthesia, impaired glucose metabolism,
erectile dysfunction, arthropathy, hypertension, fatigue, daytime sleepiness, and increased
perspiration [3]. Symptoms and signs in patients with acromegaly are slowly progres-
sive and chronic, and these characteristics often lead to a delay in diagnosis, when the
comorbidities are already irreversible or only partially reversible. The average delay in
diagnosis ranges from 5 to more than 10 years after disease onset—although in most recent
studies, this interval appears to have decreased—a period during which patients experi-
ence a progressive worsening of symptoms [3]. Diagnostic delay is due to the insidious
nature of the disease with possible mild symptoms and signs that neither patients nor
physicians attribute to a specific illness. The delay can also be related to an apparently
normal GH concentrations or IGF-1 levels due to pre-existing illness, such as renal failure
and diabetes mellitus, leading to false negatives upon testing [25]. Prolonged diagnostic
delays are associated with a greater number of debilitating comorbidities and reduced
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QoL in patients [2,6,8–10,12]. Disease progression also depends on several factors such as
histological classification, patients’ age (often younger patients have a more aggressive
evolution than older but older patients may have the worst comorbidities), years of disease
activity, adenoma features, and disease response to specific treatments [3].

The suspicion of acromegaly in a subject is based on the clinical manifestations and it
can be confirmed with testing. The standard blood tests include IGF-1 levels and GH nadir
after an oral glucose tolerance test. Imaging of the pituitary gland and magnetic resonance
or computerized tomography (if MR is not applicable) are also used to confirm diagnosis.
According to the guidelines, screening for excess of GH and IGF-1 is important in patients
with clinical features of acromegaly associated with multimorbidity (e.g., type 2 diabetes
mellitus, carpal tunnel syndrome, debilitating arthritis, hypertension, and sleep apnea)
who are unresponsive to treatment. Similarly, if comorbidities that cause GH excess have
an earlier than usual onset or if these comorbidities are associated with a pituitary mass
(Katnelson ENDO guidelines, 2014), patients should also be tested for acromegaly.

Treatment of GH pituitary adenoma includes different therapeutic approaches, such
as neurosurgery (the first-line treatment), medical treatments (first-generation somatostatin
analogues, dopamine agonist, second-generation somatostatin analogue, GH receptor an-
tagonist), and radiotherapy in select patients. Therapeutic goals in patients with acromegaly
are the biochemical control of GH and IGF-1 secretion, the control of systemic comorbidities,
the reduction of mortality, and the restoration of QoL.

4. Oral Manifestations and Maxillo-Facial Features

Among acromegaly symptoms, oral manifestations and maxillo-facial features are
reported by most patients to have been present up to 10 years before diagnosis, preceded
only by increased size of hands and feet. These manifestations may also be present in the
later phases of the disease depending on duration of active disease, entity of diagnostic
delay, and GH and IGF-1 secretion levels. Figure 1 and the following paragraphs provide a
summary of the main facial dimorphisms described in the literature, including those that
often lead to an acromegaly diagnosis [19].

Mandibular growth, reported in 22–24% of patients, can lead to prognathism in 20–22%
of these patients and the development of a class III dental and skeletal pattern (Figure 2,
panel A) [1,6,9,19,20,22]. This growth is mainly based on the periosteal bone apposition due
to the reactivation of the condylar growth centers [19]. Most studies affirm that the jawbone
does not undergo particular alterations [26–30]. This growth, occurring after adolescence,
can lead to unpredictable changes in the patient’s occlusal pattern, which should have
already been consolidated, and can therefore result in painful symptoms, affecting the
temporomandibular joint and masticatory muscles. The patient’s aesthetics can also be
considerably altered by this late growth and can negatively impact the patient’s mental
health and social relationships [19,20,22].

Macroglossia is seen in 54–58% of acromegaly patients [2,6,19,22]; further, the uvula
may also be hypertrophic [25] and the soft palate may be elongated (Figure 2, panel B) [26].
All these alterations in the upper airways can result in sleep apnea, with a considerable
negative impact on the quality of sleep and life of the patient [6,19,22]. Sleep apnea is com-
monly associated with multiple comorbidities related to the cardio-circulatory, endocrine,
and nervous systems and has been associated with increased mortality [6,19,22]. Macroglos-
sia and the hypertrophy soft tissue show the tendency of a spontaneous regression after
surgical or medical treatment.

Acromegaly patients can also develop a dental malocclusion (Figure 2, panel C), which
can lead to problems with dental prostheses, such as breaks or inconsistencies [20]. The
loss of congruence of the patient’s dental prostheses can lead to fracture and incompati-
bility with the bone bases and may therefore require the restoration of the prostheses at a
considerable financial cost to the patient [20].
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Figure 1. Oro-maxillo-facial features of acromegaly.

Regarding dental elements, acromegaly patients may report diastemata (Figure 2,
panel E), which occurs due to increased mandibular size and vestibular inclination of the
teeth. This feature is reported in 40–43% of patients [1,6,9,19]. The presence of diastemas
has been considered a pathognomonic factor of the disease and has even been included
in ACROSCORE, a tool developed for diagnosing acromegaly [21]. The frontal elements
may be inclined on the buccal or labial side due to macroglossia; molar teeth may be
over-erupted, compensating for mandibular growth [24]. Some authors also believe that
the dental elements can be characterized by a taurodontic aspect [19,27].

Some studies also describe an increased mineralization of the alveolar bone at the level of
the roots of the molar elements, which outlines the features of hypercementosis [22–24,28,29].

The effects of the disease on the alteration of gingival tissues and on the development
of periodontal and periradicular pathologies are still being debated, and the link with the
disease remains questionable [22]. Some authors have reported the presence of a thickening
of the gingival tissues in acromegaly patients (Figure 2, panel F) [22].

At the palatine and mandibular level, a study [22] identified the presence of torus
and vestibular exostoses in a significant number of acromegalic patients, especially among
younger subjects. If a patient needs prosthetics, this manifestation can lead to the necessity
of oral surgery to remove the exostoses that would prevent the correct positioning and
correct function of the prosthesis [22].
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Figure 2. Oro-maxillo-facial features of acromegaly. Panel (A) Mandibular growth, prognathism, and
class III dental and skeletal pattern; panel (B) macroglossia, hypertrophic uvula, and elongation of
the soft palate; panel (C) dental occlusion; panel (D) inclined frontal elements, over-erupted molar
teeth; panel (E) diastemas; panel (F) thickening of the gingival tissues; panel (G) palatine and/or
mandibular torus and vestibular exostoses.

Clinically, not only dental components are modified by GH and IGF-1 excess but also
soft tissue may be involved in facial changes due to acromegaly. In fact, it has been found
that acromegalic patients commonly have enlarged submandibular glands (regardless of
the activity of the disease) [31–33], though the parotid is rarely affected [34]. Glandular
function is generally not compromised in these cases, and the pathophysiology related to
these manifestations is not clear [34,35].

Finally, hypertrophy of the paranasal sinuses, especially of the frontal ones, may also
occur. This aspect, together with laryngeal hypertrophy, can cause a deepening and sound
resonance of the patient’s voice [1,6,9].

These oro-facial alterations in acromegaly patients may be associated with pain in the
mouth, especially in the maxillo-facial area [21] and joint, which may be associated with
joint clicks [20,22,25].

Biochemical treatment for the limitation of GH hypersecretion can only partially
improve facial appearance, especially regarding soft tissues, but in most cases, oro-facial
changes are not completely reversible and persist despite pharmacological treatment [19,25].
Table 1 provides a summary of the main oro-maxillo-facial features of acromegaly associated
with the possible non-endocrinological treatments [36–42].
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Table 1. Oro-maxillo-facial features of acromegaly and possible treatments.

Symptoms/Signs Diagnosis Possible Treatments

Third-class malocclusion Dental evaluation
No treatment or orthodontic treatment—if necessary,

orthodontic-surgical treatment—in the inactive phase of
the disease

Dental diastema Dental evaluation
Possible conservative treatment in any phase of the

disease, or orthodontic treatment, preferably not in the
active phase of the disease

Macroglossia
Mallampati or

Modified-Mallampati
evaluation

Medical therapy for the control of acromegalic
syndrome; possible surgical or conservative treatment of

OSAS with special dental appliances

Osseous tori or exostoses Dental evaluation No treatment; surgical treatment in the event that the
exostoses hinder the insertion of dental prostheses

Incongruity of mobile prostheses or
implant-based prostheses, and

possible breakage
Dental evaluation

Adjustment of the prosthetic bases or replacement of the
same; in case of prostheses fixed on implants,

verification and possible adjustment of the intraosseous
pillars, preferably not in the active phase of the disease

Frontal elements inclination Orthodontic evaluation No treatment or orthodontic treatment in the inactive
phase of the disease

Hypercementosis Fortuitous, following routine
radiographic examinations No treatment

Clicks and TMJ pains
Dental and gnatologic

evaluation, radiographic
deepening with RM

Functional treatment with gymnastics for the
temporomandibular joint or application of a customized

bite
The BruxApp app can be adopted under the control of
the dentist to monitor and correct incorrect or flawed

positions maintained during the day by the patient and
to guide postural re-education

Thickening of gingival tissues Dental evaluation No treatment or surgical treatment in the inactive phase
of the disease

Some studies were also conducted using teleradiography examination to capture
the cephalometric characteristics of acromegalic patients. The results showed that these
patients generally report an increase in overall facial height and in the length of the cranial
bases, an increase in the gonial angle, and an increase in the size of the branch [26] and
of the mandibular body [26,43]. Overall, the mandible may be altered in shape [26,43–46].
The atlas cervical vertebra was found to be larger in these patients [43]. In some cases, the
size of the sella turcica [45] may be evidently increased due to the dimensional alterations
of the pituitary gland and the frontal sinuses may appear pneumatized (Figure 3). The
frontal bones may also be thickened and the glabella may be protruding [26,43,44]. The size
of the upper airways was substantially smaller in acromegalic patients, while the width of
the soft palate was significantly greater, and the hyoid bone was positioned more vertically.
Overall, teleradiography examination highlights the decrease in the pharyngeal space [43].

According to the literature, orthopantomography does not play a significant role in
identifying the pathognomonic signs of the disease. It has been reported that only the
panoramic and intraoral radiographs of these patients can reliably show radiopaque lesions
at the level of the roots of the molar elements, defined as “hypercementosis” [23,28,29,43,47].
An observational study comparing the teleradiographs of the skulls of healthy subjects and
acromegaly patients found that in a significant number of cases, the orthopantomography
examination revealed morphological alterations of the diameter of the mandibular canal
and enlargement of the mental foramen [48]. However, knowing that the orthopantomog-
raphy and the teleradiographs are two-dimensional examinations, and often present distor-
tions, this study cannot serve as a guide for the clinical diagnosis of the disease [49–52].
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Figure 3. Cephalometric characteristics of a patient affected by acromegaly. Note the significant
enlargement of sella turcica.

Nevertheless, clinicians should pay attention to these aspects when reading the results
of radiographic examinations. Dentists and orthodontists [53] are advised not to focus their
attention only on the teeth but to carefully examine every aspect of the oral cavity of each
patient. On the other hand, these radiological examinations may be crucial also to non-
dentist professionals to rule out or confirm the possibility of a pathological involvement of
the pituitary sellar area.

5. Conclusions

About 80% of acromegaly patients present with oro-dento-facial signs, such as dental
diastema, mandibular overgrowth, mandibular prognathism, and macroglossia. Den-
tists, orthodontists, and dental hygienists are in an ideal position to detect these signs
early in acromegaly patients, which can lead to earlier diagnosis and improved prognosis.
Moreover, with early diagnosis and subsequent appropriate endocrinological treatment
earlier in the disease course, these signs can be significantly reduced. This would signifi-
cantly impact patients’ QoL and self-esteem. It should be noted that even if the signs are
not reduced by endocrinological treatment, they can be addressed with specific oral and
maxillo-facial treatments.

For these reasons, oro-facial alterations, as distinctive and early signs of acromegaly,
should be considered a primary target to be identified and evaluated properly. It is
imperative to increase awareness among specialists, including dentists, orthodontists,
and dental hygienists, with the specific goal of recognition of the pathology and earlier
diagnosis of the disease. This would result in earlier initiation of treatment, which has been
shown to improve patient outcomes in a myriad ways.

Author Contributions: Conceptualization: A.D.S., F.D., P.M., A.G. and G.B., Methodology: F.D., A.W.
and R.F., Investigation: F.D., G.P. and A.M., writing and reviewing: all authors contributed. All
authors have read and agreed to the published version of the manuscript.

Funding: There is no funding associated with this publication.

Institutional Review Board Statement: Not applicable.



J. Clin. Med. 2022, 11, 1092 8 of 9

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare that there are no conflict of interest regarding this publication.

References
1. Chanson, P.; Salenave, S. Acromegaly. Orphanet J. Rare Dis. 2008, 3, 17. [CrossRef] [PubMed]
2. Valkusz, Z.; Tóth, M.; Boda, J.; Nagy, E.; Julesz, J. Az acromegalia korai felismerésének jelentosége. Orv. Hetil. 2011, 152, 696–702.

[CrossRef] [PubMed]
3. Colao, A.; Grasso, L.F.S.; Giustina, A.; Melmed, S.; Chanson, P.; Pereira, A.M.; Pivonello, R. Acromegaly. Nat. Rev. Dis. Primers

2019, 5, 20. [CrossRef] [PubMed]
4. Scheithauer, B.W.; Kovacs, K.; Randall, R.V.; Horvath, E.; Laws, E.R. 10 Pathology of excessive production of growth hormone.

Clin. Endocrinol. Metab. 1986, 15, 655–681. [CrossRef]
5. de Herder, W.W. The History of Acromegaly. Neuroendocrinology 2016, 103, 7–17. [CrossRef]
6. Vilar, L.; Vilar, C.F.; Lyra, R.; Lyra, R.; Naves, L.A. Acromegaly: Clinical features at diagnosis. Pituitary 2017, 20, 22–32. [CrossRef]
7. Dineen, R.; Stewart, P.M.; Sherlock, M. Acromegaly. QJM 2017, 110, 411–420.
8. Zahr, R.; Fleseriu, M. Updates in Diagnosis and Treatment of Acromegaly. Eur. Endocrinol. 2018, 14, 57. [CrossRef]
9. Chanson, P.; Salenave, S.; Kamenicky, P.; Cazabat, L.; Young, J. Acromegaly. Best Pract. Res. Clin. Endocrinol. Metab. 2009,

23, 555–574. [CrossRef]
10. Guo, X.; Wang, K.; Yu, S.; Gao, L.; Wang, Z.; Zhu, H.; Xing, B.; Zhang, S.; Dong, D. Patient Characteristics, Diagnostic Delays,

Treatment Patterns, Treatment Outcomes, Comorbidities, and Treatment Costs of Acromegaly in China: A Nationwide Study.
Front. Endocrinol. 2020, 11, 932. [CrossRef]

11. Akirov, A.; Asa, S.L.; Amer, L.; Shimon, I.; Ezzat, S. The Clinicopathological Spectrum of Acromegaly. J. Clin. Med. 2019, 8, 1962.
[CrossRef] [PubMed]

12. Beckers, A.; Petrossians, P.; Hanson, J.; Daly, A.F. The causes and consequences of pituitary gigantism. Nat. Rev. Endocrinol. 2018,
14, 705–720. [CrossRef]

13. Scacchi, M.; Cavagnini, F.; Scacchi, M.; Cavagnini, F. Acromegaly. Pituitary 2006, 9, 297–303. [CrossRef] [PubMed]
14. Daly, A.F.; Rixhon, M.; Adam, C.; Dempegioti, A.; Tichomirowa, M.A.; Beckers, A. High prevalence of pituitary adenomas: A

cross-sectional study in the province of Liège, Belgium. J. Clin. Endocrinol. Metab. 2006, 91, 4769–4775. [CrossRef] [PubMed]
15. Ramírez, C.; Hernández-Ramirez, L.C.; Espinosa-De-Los-Monteros, A.L.; Franco, J.M.; Guinto, G.; Mercado, M. Ectopic

acromegaly due to a GH-secreting pituitary adenoma in the sphenoid sinus: A case report and review of the literature. BMC Res.
Notes 2013, 6, 411. [CrossRef] [PubMed]

16. Gigantism and Acromegaly-StatPearls-NCBI Bookshelf. Available online: https://www.ncbi.nlm.nih.gov/books/NBK538261
(accessed on 30 January 2022).

17. Mete, O.; Lopes, M.B. Overview of the 2017 WHO Classification of Pituitary Tumors. Endocr. Pathol. 2017, 28, 228–243. [CrossRef]
18. Gadelha, M.R.; Kasuki, L.; Korbonits, M. The genetic background of acromegaly. Pituitary 2017, 20, 10–21. [CrossRef]
19. Kreitschmann-Andermahr, I.; Kohlmann, J.; Kleist, B.; Hirschfelder, U.; Buslei, R.; Buchfelder, M.; Siegel, S. Oro-dental pathologies

in acromegaly. Endocrine 2018, 60, 323–328. [CrossRef] [PubMed]
20. Agrawal, M.; Maitin, N.; Rastogi, K.; Bhushan, R. Seeing the unseen: Diagnosing acromegaly in a dental setup. BMJ Case Rep.

2013, 2013, bcr2013200266. [CrossRef] [PubMed]
21. Prencipe, N.; Floriani, I.; Guaraldi, F.; di Giacomo, S.V.; Cannavo, S.; Arnaldi, G.; Berton, A.; Torri, V.; Spinello, M.; Arvat, E.; et al.

ACROSCORE: A new and simple tool for the diagnosis of acromegaly, a rare and underdiagnosed disease. Clin. Endocrinol. 2016,
84, 380–385. [CrossRef]

22. Roumeau, S.; Thevenon, J.; Ouchchane, L.; Maqdasy, S.; Batisse-Lignier, M.; Duale, C.; Dang, N.P.; Caron, P.; Tauveron, I.;
Devoize, L. Assessment of oro-dental manifestations in a series of acromegalic patients, the acrodent study. Endocr. Connect. 2020,
9, 824–833. [CrossRef] [PubMed]

23. Kashyap, R.R.; Babu, G.S.; Shetty, S.R. Dental patient with acromegaly: A case report. J. Oral Sci. 2011, 53, 133–136. [CrossRef]
[PubMed]

24. John, H.; Jayalekshmy, R.; Mahesh, B.S.; Padmashree, S.; Rema, J. Acromegaly: Oral Diagnostician’s Role in Diagnosis: A Case
Report. IJSS Case Rep. Rev. 2016, 2, 8–11.

25. Abreu, A.; Tovar, A.P.; Castellanos, R.; Valenzuela, A.; Giraldo, C.M.G.; Pinedo, A.C.; Guerrero, D.B.; Barrera, C.A.B.; Franco, H.I.;
Ribeiro-Oliveira, A.; et al. Challenges in the diagnosis and management of acromegaly: A focus on comorbidities. Pituitary 2016,
19, 448–457. [CrossRef]

26. Dostálová, S.; Šonka, K.; Šmahel, Z.; Weiss, V.; Marek, J. Cephalometric assessment of cranial abnormalities in patients with
acromegaly. J. Cranio-Maxillofac. Surg. 2003, 31, 80–87. [CrossRef]

27. Atreja, G.; Jain, N.; Atreja, S.H.; Sukhija, U. Oral manifestations in growth hormone disorders. Indian J. Endocrinol. Metab. 2012,
16, 381–383. [CrossRef]

28. Tonetti, M.S.; Greenwell, H.; Kornman, K.S. Staging and grading of periodontitis: Framework and proposal of a new classification
and case definition. J. Periodontol. 2018, 89, S159–S172. [CrossRef]

http://doi.org/10.1186/1750-1172-3-17
http://www.ncbi.nlm.nih.gov/pubmed/18578866
http://doi.org/10.1556/OH.2011.29109
http://www.ncbi.nlm.nih.gov/pubmed/21498157
http://doi.org/10.1038/s41572-019-0071-6
http://www.ncbi.nlm.nih.gov/pubmed/30899019
http://doi.org/10.1016/S0300-595X(86)80014-7
http://doi.org/10.1159/000371808
http://doi.org/10.1007/s11102-016-0772-8
http://doi.org/10.17925/EE.2018.14.2.57
http://doi.org/10.1016/j.beem.2009.05.010
http://doi.org/10.3389/fendo.2020.610519
http://doi.org/10.3390/jcm8111962
http://www.ncbi.nlm.nih.gov/pubmed/31766255
http://doi.org/10.1038/s41574-018-0114-1
http://doi.org/10.1007/s11102-006-0409-4
http://www.ncbi.nlm.nih.gov/pubmed/17077948
http://doi.org/10.1210/jc.2006-1668
http://www.ncbi.nlm.nih.gov/pubmed/16968795
http://doi.org/10.1186/1756-0500-6-411
http://www.ncbi.nlm.nih.gov/pubmed/24119925
https://www.ncbi.nlm.nih.gov/books/NBK538261
http://doi.org/10.1007/s12022-017-9498-z
http://doi.org/10.1007/s11102-017-0789-7
http://doi.org/10.1007/s12020-018-1571-y
http://www.ncbi.nlm.nih.gov/pubmed/29520625
http://doi.org/10.1136/bcr-2013-200266
http://www.ncbi.nlm.nih.gov/pubmed/24001731
http://doi.org/10.1111/cen.12959
http://doi.org/10.1530/EC-20-0176
http://www.ncbi.nlm.nih.gov/pubmed/32738132
http://doi.org/10.2334/josnusd.53.133
http://www.ncbi.nlm.nih.gov/pubmed/21467827
http://doi.org/10.1007/s11102-016-0725-2
http://doi.org/10.1016/S1010-5182(02)00182-8
http://doi.org/10.4103/2230-8210.95678
http://doi.org/10.1002/JPER.18-0006


J. Clin. Med. 2022, 11, 1092 9 of 9

29. Weinberger, A. The clinical significance of hypercementosis. Oral Surg. Oral Med. Oral Pathol. 1954, 7, 79–87. [CrossRef]
30. Karakis, D.; Aktas-Yilmaz, B.; Dogan, A.; Yetkin, I.; Bek, B. The bite force and craniofacial morphology in patients with acromegaly:

A pilot study. Med. Oral Patol. Oral Cir. Bucal 2014, 19, e1–e7. [CrossRef]
31. Manetti, L.; Bogazzi, F.; Brogioni, S.; Grasso, L.; Lupi, I.; Genovesi, M.; Cecconi, E.; Gasperi, M.; Martino, E. Submandibular

salivary gland volume is increased in patients with acromegaly. Clin. Endocrinol. 2002, 57, 97–100. [CrossRef]
32. Thomson, J.A.; McCrossan, J.; Mason, D.K. Salivary Gland Enlargement In Acromegaly. Clin. Endocrinol. 1974, 3, 1–4. [CrossRef]
33. Sober, A.J.; Gorden, P.; Roth, J.; Avruskin, T.W. Visceromegaly in Acromegaly: Evidence that Clinical Hepatomegaly or

Splenomegaly (but not Sialomegaly) Are Manifestations of a Second Disease. Arch. Intern. Med. 1974, 134, 415–417. [CrossRef]
[PubMed]

34. Mandel, L.; Zeng, Q.; Silberthau, K.R. Parotid Gland Enlargement in Acromegaly: A Case Report of This Rare Finding. J. Oral
Maxillofac. Surg. 2020, 78, 564–567. [CrossRef] [PubMed]

35. Pantanetti, P.; Sonino, N.; Arnaldi, G.; Boscaro, M. Self image and quality of life in acromegaly. Pituitary 2002, 5, 17–19. [CrossRef]
36. Kasuki, L.; Da, P.; Rocha, S.; Lamback, E.B.; Gadelha, M.R. Determinants of morbidities and mortality in acromegaly. Arch.

Endocrinol. Metab. 2019, 63, 630–637. [CrossRef] [PubMed]
37. Jayasena, C.N.; Comninos, A.N.; Clarke, H.; Donaldson, M.; Meeran, K.; Dhillo, W.S. The effects of long-term growth hormone

and insulin-like growth factor-1 exposure on the development of cardiovascular, cerebrovascular and metabolic co-morbidities in
treated patients with acromegaly. Clin. Endocrinol. 2011, 75, 220–225. [CrossRef]

38. Pivonello, R.; Auriemma, R.S.; Grasso, L.F.S.; Pivonello, C.; Simeoli, C.; Patalano, R.; Galdiero, M.; Colao, A. Complications of
acromegaly: Cardiovascular, respiratory and metabolic comorbidities. Pituitary 2017, 20, 46–62. [CrossRef]

39. Colao, A.; Ferone, D.; Marzullo, P.; Lombardi, G. Systemic Complications of Acromegaly: Epidemiology, Pathogenesis, and
Management. Endocr. Rev. 2004, 25, 102–152. [CrossRef] [PubMed]

40. Gadelha, M.R.; Kasuki, L.; Lim, D.S.T.; Fleseriu, M. Systemic Complications of Acromegaly and the Impact of the Current
Treatment Landscape: An Update. Endocr. Rev. 2018, 40, 268–332. [CrossRef]

41. Cozzi, R.; Ambrosio, M.R.; Attanasio, R.; Bozzao, A.; De Marinis, L.; De Menis, E.; Guastamacchia, E.; Lania, A.; Lasio, G.;
Logoluso, F.; et al. Italian Association of Clinical Endocrinologists (AME) and Italian AACE Chapter Position Statement for Clini-
cal Practice: Acromegaly-Part 1: Diagnostic and Clinical Issues. Endocr. Metab. Immune Disord.-Drug Targets 2020, 20, 1133–1143.
[CrossRef]

42. Herrmann, B.L.; Mortsch, F.; Berg, C.; Weischer, T.; Mohr, C.; Mann, K. Acromegaly: A Cross-Sectional Analysis of the Oral and
Maxillofacial Pathologies. Exp. Clin. Endocrinol. Diabetes 2011, 119, 9–14. [CrossRef] [PubMed]

43. Tuncer, B.B.; Bavbek, N.C.; Ozkan, C.; Tuncer, C.; Altinova, A.E.; Gungor, K.; Akturk, M.; Toruner, F.B. Craniofacial and pharyngeal
airway morphology in patients with acromegaly. Acta Odontol. Scand. 2015, 73, 433–440. [CrossRef] [PubMed]

44. Takakura, M.; Kuroda, T. Morphologic analysis of dentofacial structure in patients with acromegaly. Int. J. Adult Orthodon.
Orthognath. Surg. 1998, 13, 277–288. [PubMed]

45. Nagaraj, T.; Shruthi, R.; James, L.; Keerthi, I.; Balraj, L.; Goswami, R.D. The size and morphology of sella turcica: A lateral
cephalometric study. Radiol. Pathol. Surg. 2015, 1, 3–7. [CrossRef]

46. Lee, S.-C.; Kuang, S.-H.; Yen, Y.-S.; Wu, T.-Y. Unusual Skeletal Growth of an Adult Patient with Acromegaly: A 12 Year Follow-up
After Orthognathic Surgery. Taiwan J. Orthod. 2020, 31, 3.

47. Kaur, M.; Shailaja, S.; Chandra, S.; Mamatha, B. Acromegaly-A Case Report with Dentist’s Perspectives and Review of Literature.
J. Adv. Oral Res. 2012, 3, 11–14. [CrossRef]

48. Künzler, A.; Farmand, M. Typical changes in the viscerocranium in acromegaly. J. Cranio-Maxillofac. Surg. 1991, 19, 332–340.
[CrossRef]

49. Zarool-Hassan, R.; Conaglen, H.M.; Conaglen, J.V.; Elston, M.S. Symptoms and signs of acromegaly: An ongoing need to raise
awareness among healthcare practitioners. J. Prim. Health Care 2016, 8, 157–163. [CrossRef]

50. Aydin, K.; Cınar, N.; Dagdelen, S.; Erbas, T. Diagnosis of acromegaly: Role of the internist and the other medical professionals.
Eur. J. Intern. Med. 2014, 25, e25–e26. [CrossRef]

51. Keskin, F.E.; Yetkin, D.O.; Ozkaya, H.M.; Haliloglu, O.; Sadri, S.; Gazioglu, N.; Tanrıover, N.; Ak, H.; Hatipoglu, E.;
Kadıoglu, P.; et al. The problem of unrecognized acromegaly: Surgeries patients undergo prior to diagnosis of acromegaly. J.
Endocrinol. Investig. 2015, 38, 695–700. [CrossRef]

52. Kohlmann, J.; Starz, D.; Siegel, S.; Schlaffer, S.; Hirschfelder, U.; Buslei, R.; Buchfelder, M.; Kreitschmann-Andermahr, I. Oral and
dental symptoms in patients with acromegaly. Exp. Clin. Endocrinol. 2013, 121, P10. [CrossRef]

53. Preo, G.; De Stefani, A.; Dassie, F.; Wennberg, A.; Vettor, R.; Maffei, P.; Gracco, A.; Bruno, G. The role of the dentist and orthodontist
in recognizing oro-facial manifestations of acromegaly: A questionnaire-based study. Pituitary 2022, 25, 159–166. [CrossRef]
[PubMed]

http://doi.org/10.1016/0030-4220(54)90255-8
http://doi.org/10.4317/medoral.18984
http://doi.org/10.1046/j.1365-2265.2002.01576.x
http://doi.org/10.1111/j.1365-2265.1974.tb03290.x
http://doi.org/10.1001/archinte.1974.00320210025002
http://www.ncbi.nlm.nih.gov/pubmed/4855393
http://doi.org/10.1016/j.joms.2019.12.001
http://www.ncbi.nlm.nih.gov/pubmed/31891677
http://doi.org/10.1023/A:1022145116901
http://doi.org/10.20945/2359-3997000000193
http://www.ncbi.nlm.nih.gov/pubmed/31939488
http://doi.org/10.1111/j.1365-2265.2011.04019.x
http://doi.org/10.1007/s11102-017-0797-7
http://doi.org/10.1210/er.2002-0022
http://www.ncbi.nlm.nih.gov/pubmed/14769829
http://doi.org/10.1210/er.2018-00115
http://doi.org/10.2174/1871530320666200127103320
http://doi.org/10.1055/s-0030-1255020
http://www.ncbi.nlm.nih.gov/pubmed/20658440
http://doi.org/10.3109/00016357.2014.979868
http://www.ncbi.nlm.nih.gov/pubmed/25543455
http://www.ncbi.nlm.nih.gov/pubmed/10196815
http://doi.org/10.15713/ins.jmrps.14
http://doi.org/10.1177/2229411220120203
http://doi.org/10.1016/S1010-5182(05)80274-4
http://doi.org/10.1071/HC15033
http://doi.org/10.1016/j.ejim.2013.09.014
http://doi.org/10.1007/s40618-015-0245-3
http://doi.org/10.1055/s-0033-1359445
http://doi.org/10.1007/s11102-021-01183-y
http://www.ncbi.nlm.nih.gov/pubmed/34518997

	Introduction 
	Methods 
	Acromegaly 
	Oral Manifestations and Maxillo-Facial Features 
	Conclusions 
	References

