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Abstract: This study is a review of the literature based on oro-maxillo-facial modifications in patients with 

endocrine diseases. 

To carry out the study, 49 articles and specialized books were studied, these being included in the bibliographic 

references. 

Oro-maxillo-facial morphological transformations following endocrine pathology represents a current oral 
health problem, with influences on the proper functioning of the whole body, requiring both an early diagnosis 

and a complex, multidisciplinary management: endocrine, psychological, pharmacological, physical, dental. 
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I. Introduction 
The endocrine glands influence the whole set of elements that compose the oral cavity: hard tissues 

(bones and teeth) and soft tissues (lips, tongue, gums). The important changes of the facial mass, from the 

embryo to adolescent, the special differentiation of some highly specialized organs, the existence of different 

genes for the evolution of each of these elements, make the secretory disorders of the endocrine glands, 

integrated in the regulation system to manifest precocious and sometimes be characterized through dento-

maxillary anomalies, structural bone or dental lesions and various soft tissue disorders  1,2. A variety of  

researches have shown that the action of the endocrine glands on the appearance and development of  dental 

apparatus, has much greater expressiveness in terms of shape, structure, position and especially their eruption 3 . 

The activity of the endocrine system begins in different times of postnatal odontogenesis, so its role is 

to adjust, within the genetic program, the growth and development of the body, and therefore of  dental-
maxillary apparatus as an integral part of it. 

The current study of researches shows that dental development is strongly influenced by the activity of 

endocrine glands, but only in the stage of tooth eruption, and probably in morphodifferentiation, because the 

beginning of endocrine gland development largely coincides with cell differentiation of dental apparatus 4. 

During embryogenesis of buccal-dental elements, the role of the endocrine glands is little known, being 

certain only the influence of the thyroid. In contrast, in genetic diseases with endocrine implications (Langdon-

Down syndrome, Turner syndrome, Klinefeltter syndrome) oral and dental modifications are almost constant 5. 

In postnatal period - also characterized by growth and differentiation phenomena - the effect of 

endocrine glands on the oral-dental elements is manifest, being important especially in terms of trophism but 

also in the following stages (maturity, climacterium, senescence). 

Hormones act on a large number of organs, exerting a clear effect on each, and the total amount of 
these effects is integrated into the body's complete response. By accepting the concept of hormone receptor, it is 

considered that the oral-dental apparatus is included in the category of hormone-dependent tissues, as a result of 

long phyllo- and ontogenetic evolutions. 

Excessive or deficient secretion of the endocrine glands, hormone transport and differentiated tissue 

receptivity are important factors that must be evaluated clinically and biologically, to determine with certainty 

the level of hormonal participation on inducing a dento-maxillary abnormality. 
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Objectives: We addressed this topic in this article, given the increased frequency of clinical cases with oral and 

dental modifications in endocrine pathology. The objectives pursued were: 

- highlighting the modifications of shape, structure and volume of the oral cavity and especially the 

clinical features of endocrinopathic patients with oral and dental changes; 

- awareness of the dentist about the existence and the clinical approach of patients with oral and 

endocrine pathology, in accordance with the latest findings in the field. 

 

II. Material And Methods 
In order to highlight the oro-dental modifications following an endocrine pathology, we conducted a 

review of the literature to obtain a synthetic and current perspective on the implications of endocrine disease in 

oro-dental sphere. In this regard, we studied a series of reviews and studies published between January 1990 and 

December 2020 published in the Medline and Pubmed platforms, using for search words such as "oral 

manifestations in endocrine diseases", "teeth and endocrine diseases", " gingival gum in endocrine diseases ”. 

The result was a number of 49 articles referring to modifications on shape and volume of the oral cavity. 

 

III. Result And Discussion 
Form, structure and volume modifications of the oral cavity in endocrine diseases 

1. Modifications of oral cavity 

Malformations such as "ogive palate ", hypertrophic mandible, "rabbit mouth" or "wolf mouth" are common in 

most agenesis / dysgenesis with significant changes in karyotype (45, X; 45, X; 46, XX; 47 , XXY). It 

represents consequences of disorders interfered in the embryogenesis of facial mass and skull - disorders 

induced by the respective genetic defects 6. 

2. Volume modifications of the oral cavity 

The lower volume of the oral cavity can be explained by the insufficient growth of the skull bones and  facial 

mass. It is characteristic on patients with insufficient secretion of somatotrophic hormone, occurring prenatally 

or in childhood, being known as pituitary dwarfism. The most affected is the mandible, resulting the appearance 

of the mandibular retrognathia 7,8,9,10,11. 

An increase volume of the oral cavity is found on patients with excessive secretion of somatotrophic hormone, 

the consequence being the hypertrophy of the facial bones, especially the mandible. In acromegaly, the 
mandible elongation changes the dental occlusion, being the cause of many functional disorders 12,13,14 . 

However, some studies report a uniform growth of facial bones, consistent with the rest of the body15. The 

mandible elongation changes the dental occlusion, the clinical cases presenting either a protraction or underbite, 

but also dental spacing- interdental spacing. This result influences the future prosthesis of the patient, the mobile 

prostheses must be constantly replaced and adapted to the prosthetic field16. 

3. Modifications of  dental alveoli 

Due to jaws hypertrophy, in acromegaly, the volume of the alveolar cavities is high and the content of the teeth, 

whose volume remains unchanged, compromised, discordance which has results the fact that  the teeth are 

moving easily, and by rupture of the alveolo-dental ligaments,spontaneous edentation occurs13. 

4. Tooth modifications 

In endocrinopathies the following are affected: the speed of teeth appearance, their volume, implantation, 
resistance and trophism 17 . The speed of teeth appearance - both at first and second dentition, is delayed and are 

irregular in myxedema - the formation of dental buds, their development and speed of eruption are under the 

strict control of thyroid hormones. In congenital myxedema, at birth, the buds of the first dentition are not 

formed, they appear late, delay the eruption of the teeth and change the order of their appearance 18,19.  

A) The volume of the teeth 

In idiopathic pituitary dwarfism, the teeth are small (microdontia) in harmony with generalized microsomia. 

Trophic and growth disorders of myxedema, Turner syndrome, Klinefelter syndrome or other gonadal 

dysgenesis produce inequalities on tooth size, making micro-, macro- and normodontia coexist 20,21,22,23,24 . 

B) Vicious implantation of teeth 

Causes of tooth malposition: 

- insufficient development of the jaws, especially of the mandible; 
- the teeth are normal size, they approach each other, they crowd, they rotate or they come in transposition - the 

aspect of the pituitary dwarfism; 

- jaws hypertrophy, especially of the mandible, but with normal volume of the teeth, increases the spaces 

between the teeth,becoming separated by tremes and diastema  and seem sparse - characteristic aspect of 

acromegaly 25,26 . 

5. Gum modifications 

 Gums hypertrophy in acromegaly accompanies hyperplasia and hypertrophy of soft structures. They appear 

horny, fluttering like a sponge around the package and bulging in the spaces between the teeth 27. 
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In myxedema, the gums are thick, pale and appear swollen, due to the mucous edema that infiltrates them, 

having low resistance to infectious factors 28 . 

Gum hypotrophy - thin, pale and retractable gums are common in endocrine diseases in which important 

metabolic disorders occur: hypothyroidism, pituitary cachexia, diabetes, Addison's disease 29,30 . 

6.Tongue modifications - macroglossia 

The volume of the tongue is increased in acromegaly and hypothyroidism. In acromegaly, macroglossia is the 

result of cellular hyperplasia and hypertrophy of all organ structures: muscles, mucosa, glands 31 . 

In hypothyroidism - macroglossia is the expression of mucosal edema, infiltration, stretches the mucosal surface 

and erases the papillary relief 32. 

Macroglossia are noted by dental impressions that leave marks on the edges of the tongue. Macroglossia, both in 
acromegaly and in myxedema, causes by limiting movements, disorders in word articulation, mastication, food 

bowl formation and swallowing and is a determining factor in the edentulous process 33,34 . 

7. Lips volume modifications 

  In acromegaly - the lips become thick, fleshy, sometimes overturned, with well-defined and thickened edges 13 

. 

In hypothyroidism, mucosal edema fills the lips, their marginal lysis is erased and rounded, their surface is 

stretched, the color is pale or cyanotic 35,36. 

8. Pigmentary modifications of the oral cavity - hyperpigmentation of the mucosa - the presence of brown spots 

or bruises of various sizes - characterizes Addison's disease
37

. 

9. Bone density modifications 

Hormones play an important role in regulating bone density, and gonadal hormones influence women the most. 

In women, bone absorption and reabsorption are influenced by the onset of menopause, estrogen deficiency, 
which changes the rate of bone loss. In men, testosterone is considered to be a crucial importance for regulating 

bone mineral density, with estrogen having an important role at a later age in establishing maximum bone mass, 

therefore maintaining bone mineral density 38. 

Sex steroids play an important role in bone growth and reaching the peak of bone mass. They are, at least in 

part, responsible for the differences (in terms of female or male gender) of the skeleton in bone growth that 

occur during adolescence. Skeleton gender differences are attributed to the stimulatory action of androgens on 

periosteal bone formation in men, compared to an inhibitory action of estrogen in women 39,40,41,42 . 

Androgen deficiency due to prepubertal hypogonadism is associated with decreased bone mineral density at 

puberty, while administration of testosterone before closure of growth cartilage leads to bone mass increases 43,44 

. 

In addition to steroid sex hormones, several studies show that other hormones are negatively regulated by 
estrogen, such as growth hormone (GH) and insulin-like growth factor1 (IGF1) 45,46. 

IGF1 levels are higher in men than women during early puberty 47. 

and on mice lacking the GH receptor (GHR), IGF1, or both, showing a delay in bone growth 48 . 

Estrogen deficiency is a major pathogenic factor in menopause-associated bone loss and the development of 

osteoporosis ion postmenopausal women. After menopause, bone resorption increases by 90%, while bone 

formation increases by only 45% 49 . 

 

IV. Conclusion 
The activity of the endocrine system begins in different times of postnatal odontogenesis, having the role of 
regulating in the genetic program, the growth and development of the organism and therefore of the dento-

maxillary apparatus as an integral part of it. 

Oral modifications are sometimes suggestive for the diagnosis of an endocrine disorder. 

The correct diagnosis and effective therapeutic solution will be the result of multidisciplinary team work 

(pediatrician, endocrinologist, dentist). 

A patient with endocrine disease, well stabilized from a medical point of view has no contraindications for 

dental treatment 

 

References 
[1]. Shaffer H.L, editor. A Textbook of Oral Pathology. Fourth Edition. Philadelphia: W.B Saunders Company. 1983; 654-656 

[2]. .Farag AM. Head and Neck Manifestations of Endocrine Disorders. Atlas Oral Maxillofac Surg Clin North Am. 2017 

Sep;25(2):197-207. doi: 10.1016/j.cxom.2017.04.011. PMID: 28778308. 

[3]. Anil Govindrao Ghom. Endocrine Disorders. Text Book of Oral Medicine. 2nd ed.New Delhi: Jaypee publishers; 2013;.874-891 

[4]. Ionescu B., Editura Medicala, București .1988; 30-35 

[5]. Litsas G.,. Growth Hormone and Craniofacial Tissues.The Open Dentistry Journal. 2015;9; 1-8 

[6]. Preda S. A., Cojocaru M., Popescu M., Albulescu D. M., Cotoi I. A., Predescu A. M.  , Tuculina M.J., Somatic and Biological 

aspects in Turner Syndrome - Case Report., IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), 2019, 18; 3; 72-77 

[7]. White, Pharoah. Systemic diseases Manifested in the jaws. Oral Radiolgy and Principles and interpretation. 5
th
 ed Mosby 

publishers: 2004 ;516-536. 



A Review Of The Literature Based On Oro-Maxillo-Facial Modifications In Endocrine Diseases 

DOI: 10.9790/0853-2003100610                           www.iosrjournal.org                                                    9 | Page 

[8]. Higashi T., Jimmy K., Shiba C., Ikuta H., Systematic Diseases Manifested in the jaws. Atlas of oral diagnostic Imaging. 2nd ed. St. 

Louis, Tokyo: Ishiyaku America, Inc Publishers;2013;225-31 

[9]. Partyka M., Chałas R., Dunin- Wilczyńska I., Drohomyretska M., Klatka  M. Influence of growth hormone therapy on selected 

dental and skeletal system parameters. Annals of Agricultural and Environmental Medicine 2018, Vol 25, No 1, 60–65   

[10]. Choi S.-H., Fan D., Hwang M.-S., Lee H.-K., Hwang C.-J. Effect of growth hormone treatment on craniofacial growth in children: 

Idiopathic short stature versus growth hormone deficiency Journal of the Formosan Medical Association  2017, Volume 116, Issue 

4, April 2017, 313-321 

[11]. Chinoy A, Murray PG .Diagnosis of growth hormone deficiency in the paediatric and transitional age.)Best Practice & Research 

Clinical Endocrinology & Metabolism 2016,Volume 30, Issue 6,  737-747  

[12]. Kreitschmann-Andermahr I, Kohlmann J, Kleist B, Hirschfelder U, Buslei R, Buchfelder M, Siegel S. Oro-dental pathologies in 

acromegaly. Endocrine. 2018 May;60(2):323-328. doi: 10.1007/s12020-018-1571-y. Epub 2018 Mar 8. PMID: 29520625. 

[13]. 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 Diabetes 2013; 121 – 124. DOI: 10.1055/s-0033-1359445). 

[14]. Neville, Damm, Allen, Bouquot. Oral Manifestations of Systematic Diseases. Oral and Maxillofacial Pathology. 3rd ed. New Delhi: 

Elservier publishers; 2013; 830-846 

[15]. Atreja Gaurav, Atreja Shikha Handa, Jain Nitul, Sukhija Urvashi. Oral manifestations in growth hormone disorders. Indian J Endoc 

Metab 2012; 16: 381-3; 

[16]. Fabue Laura Carlos, Yolanda Jimenez Soriano, M Gracia Sarrion Perez. Dental management of patients with endocrine disorders. J 

Clin Exp Dent 2010;(4) :e 196-203 

[17]. Kjellberg H, Beiring M, Albertsson WK. Craniofacial morphology, dental occlusion, tooth eruption, and dental maturity in boys of 

short stature with or without growth hormone deficiency. Eur J Oral Sci. 2000;108:359–67 

[18]. Leitch VD, Bassett JHD, Williams GR. Role of thyroid hormones in craniofacial development. Nat Rev Endocrinol. 2020 

Mar;16(3):147-164. doi: 10.1038/s41574-019-0304-5. Epub 2020 Jan 23. PMID: 31974498. 

[19]. Bassett JH, Williams GR. Role of Thyroid Hormones in Skeletal Development and Bone Maintenance. Endocr Rev. 2016 

Apr;37(2):135-87. doi: 10.1210/er.2015-1106. Epub 2016 Feb 10. PMID: 26862888; PMCID: PMC4823381 

[20]. Andrade NS, Tenório JR, Gallottini M. Supernumerary teeth in a patient with Turner syndrome: An unusual finding. Spec Care 

Dentist. 2019 Sep;39(5):538-542. doi: 10.1111/scd.12412. Epub 2019 Jul 30. PMID: 31361348 

[21]. Maier C, Dumančić J, Brkić H, Kaić Z, Savić Pavičin I, Poje Z, Scott GR. Tooth Crown Morphology in Turner and Klinefelter 

Syndrome Individuals from a Croatian Sample. Acta Stomatol Croat. 2019 Jun;53(2):106-118. doi: 10.15644/asc53/2/2. PMID: 

31341318; PMCID: PMC6604557 

[22]. Rizell S. Dentofacial morphology in Turner syndrome karyotypes. Swed Dent J Suppl. 2012;(225):7-98. PMID: 22834215. 

[23]. Rizell S, Barrenäs ML, Andlin-Sobocki A, Stecksén-Blicks C, Kjellberg H. Turner syndrome isochromosome karyotype correlates 

with decreased dental crown width. Eur J Orthod. 2012 Apr;34(2):213-8. doi: 10.1093/ejo/cjq196. Epub 2011 Feb 8. PMID: 

21303812 

[24]. Zilberman U, Smith P, Alvesalo L. Crown components of mandibular molar teeth in 45,X females (Turner syndrome). Arch Oral 

Biol. 2000 Mar;45(3):217-25. doi: 10.1016/s0003-9969(99)00130-2. PMID: 10761875 

[25]. Herrmann BL, Mortsch F, Berg C, Weischer T, Mohr C, Mann K. Acromegaly: a cross-sectional analysis of the oral and 

maxillofacial pathologies. Experimental and Clinical Endocrinology and Diabetes 2011. 119 9–14. (10.1055/s-0030-1255020) 

[26]. Roumeau S, Thevenon J, Ouchchane L, Maqdasy S, Batisse-Lignier M, Duale C, Pham Dang N, Caron P, Tauveron I, Devoize L. 

Assessment of oro-dental manifestations in a series of acromegalic patients, the AcroDent study. Endocr Connect. 2020 

Aug;9(8):824-833. doi: 10.1530/EC-20-0176. PMID: 32738132; PMCID: PMC7487182 

[27]. Cortet-Rudelli C. La bouche de l’acromégale [The mouth of patients with acromegaly]. Presse Med. 2017 Sep;46(9):831-837. 

French. doi: 10.1016/j.lpm.2017.09.001. Epub 2017 Sep 22. PMID: 28943223. 

[28]. Kerimov EE, Binnatov RS. [The metabolic and structural changes in periodontal tissue in patients with hypothyroidism]. Georgian 

Med News. 2009 Dec;(177):23-7. Russian. PMID: 20090146. 

[29]. Soni S, Singh G, Yasir S, Hatipoglu B. An unusual presentation of hypothyroidism. Thyroid. 2005 Mar;15(3):289-91. doi: 

10.1089/thy.2005.15.289. PMID: 15785250. 

[30]. Wyrębek B, Orzechowska A, Cudziło D, Plakwicz P. Evaluation of changes in the width of gingiva in children and youth. Review 

of literature. Dev Period Med. 2015 Apr-Jun;19(2):212-6. PMID: 26384125. 

[31]. .Alons K, Bergé SJ, Rieu PN, Meijer GJ. Behandeling van macroglossie ten gevolge van acromegalie [Treatment of macroglossia 

due to acromegaly]. Ned Tijdschr Tandheelkd. 2010 Jun;117(6):321-4. Dutch. doi: 10.5177/ntvt.2010.06.10119. PMID: 20614796 

[32]. Roberts CG, Ladenson PW. Hypothyroidism. Lancet. 2004;363:793-803; 

[33]. Ajaj W, Goyen M, Herrmann B, Massing S, Goehde S, Lauenstein T, Ruehm SG. Measuring tongue volumes and visualizing the 

chewing and swallowing process using real-time TrueFISP imaging--initial clinical experience in healthy volunteers and patients 

with acromegaly. Eur Radiol. 2005 May;15(5):913-8. doi: 10.1007/s00330-004-2596-6. Epub 2004 Dec 31. PMID: 15627180. 

[34]. Gosau M, Vogel C, Moralis A, Proff P, Kleinheinz J, Driemel O. Mandibular prognathism caused by acromegaly - a surgical 

orthodontic case. Head Face Med. 2009 Aug 6;5:16. doi: 10.1186/1746-160X-5-16. PMID: 19660127; PMCID: PMC2741435 

[35]. Pramono LA, Yuwono A. Late Diagnosis of Congenital Hypothyroidism in Young Adult. Acta Med Indones. 2019 Jul;51(3):272-

274. PMID: 31699952. 

[36]. Dudhia SB, Dudhia BB. Undetected hypothyroidism: A rare dental diagnosis. J Oral Maxillofac Pathol. 2014 May;18(2):315-9. doi: 

10.4103/0973-029X.140922. PMID: 25328321; PMCID: PMC4196309.]. 

[37]. [37] . Lorenzo-Calabria J, Grau D, Silvestre FJ, Hernández-Mijares A, Management of patients with adrenocortical insufficiency in 

the dental clinic. Med Oral. 2003;8:207-14; 

[38]. [38].  Rae MH, Mole PA, Paterson CR. Endogenous factors affecting bone mineral content in post-menopausal women. Maturitas. 

1991;13(October (4)):319–324. 

[39]. [39 ] . Riggs BL, Khosla S, Melton, . 3rd LJ. Sex steroids and the construction and conservation of the adult skeleton. Endocr Rev 

2002;23:279e302. 

[40]. Venken K, Callewaert F, Boonen S, Vanderschueren D. Sex hormones, their receptors and bone health. Osteoporos Int 

2008;19:1517e25 

[41]. Seeman E. Clinical review 137: sexual dimorphism in skeletal size, density, and strength. J Clin Endocrinol Metab 2001; 

86:4576e84. 

[42]. Turner RT, Wakley GK, Hannon KS. Differential effects of androgens on cortical bone histomorphometry in gonadectomized male 

and female rats. J Orthop Res 1990;8:612e7 

[43]. Bertelloni S, Baroncelli GI, Battini R, Perri G, Saggese G. Shortterm effect of testosterone treatment on reduced bone density in 

boys with constitutional delay of puberty. J Bone Miner Res1995;10:1488e95 

https://www.sciencedirect.com/science/journal/09296646/116/4
https://www.sciencedirect.com/science/journal/09296646/116/4
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chinoy%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27974187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murray%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=27974187
https://www.sciencedirect.com/science/journal/1521690X
https://www.sciencedirect.com/science/journal/1521690X
https://www.sciencedirect.com/science/article/abs/pii/S1521690X16300689#!
https://www.sciencedirect.com/science/article/abs/pii/S1521690X16300689#!
https://www.sciencedirect.com/science/article/abs/pii/S1521690X16300689#!
https://www.sciencedirect.com/science/article/abs/pii/S1521690X16300689#!


A Review Of The Literature Based On Oro-Maxillo-Facial Modifications In Endocrine Diseases 

DOI: 10.9790/0853-2003100610                           www.iosrjournal.org                                                    10 | Page 

[44]. Katznelson L, Finkelstein JS, Schoenfeld DA, Rosenthal DI, Anderson EJ, Klibanski A. Increase in bone density and lean body 

mass during testosterone administration in men with acquired   hypogonadism. J Clin Endocrinol Metab 1996;81:4358e65. 

[45]. Callewaert F, Sinnesael M, Gielen E, Boonen S, Vanderschueren D. Skeletal sexual dimorphism: relative contribution of sex 

steroids, GH-IGF1, and mechanical loading. J Endocrinol 2010b;207:127e34. 

[46]. Venken K, Schuit F, Van Lommel L, Tsukamoto K, Kopchick JJ, Coschigano K, et al. Growth without growth hormone receptor: 

estradiol is a major growth hormone-independent regulator of  hepatic IGF-I synthesis. J Bone Miner Res 2005;20:2138e49. 

[47]. Callewaert F, Venken K, Kopchick JJ, Torcasio A, van Lenthe GH, Boonen S, et al. Sexual dimorphism in cortical bone size and 

strength but not density is determined by independent and time-specific actions of sex steroids and IGF-1: evidence from pubertal 

mouse models. J Bone Miner Res 2010c; 25:617e26. 

[48]. Lupu F, Terwilliger JD, Lee K, Segre GV, Efstratiadis A. Roles of growth hormone and insulin-like growth factor 1 in mouse 

postnatal growth. Dev Biol 2001;229:141e62. 

[49]. Garnero P, Sornay-Rendu E, Chapuy MC, Delmas PD. Increased bone turnover in late postmenopausal women is a major 

determinant of osteoporosis. J Bone Miner Res 1996;11:337e49. 

 

Mihăiță Narcis Bugălă, et. al. “A Review Of The Literature Based On Oro-Maxillo-Facial 

Modifications In Endocrine Diseases.” IOSR Journal of Dental and Medical Sciences (IOSR-

JDMS), 20(03), 2021, pp. 06-10. 

 


