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ABSTRACT

Parathyroid hormone secreted by the parathyroid glands has a key role in the regulation of calcium
and phosphorus metabolism and plays an essential role in tooth and bone mineralization. Disorders
of the parathyroid glands most frequently result in abnormalities of serum calcium and can induce
various oral and extra-oral manifestations. Therefore, a sound understanding of these conditions is
essential for the dental practitioner, with emphasis on alerting signs, clinical and radiological
findings and mandatory communication with patient’s physician.
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1. INTRODUCTION Microscopically, the parathyroid glands are

composed of two different types of cells, the
The parathyroid glands, located behind the chief cells and the oxyphil cells. While the
thyroid gland, are part of the endocrine system.  functions of the oxyphil cells are not completely
They are generally four, though additional glands  understood, the chief cells, which are smaller
have been found in up to 13% of autopsies [1]. and more numerous, control the secretion of
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parathyroid hormone (PTH) [2]. PTH has a key
role in the regulation of calcium and phosphorus
metabolism [3,4]; it enhances the bone
resorption, consequently releasing the calcium in
the bloodstream, augments the formation of the
active form of Vitamin D in the kidneys, thereby
promoting the absorption of calcium in the
intestine and lastly, it decreases renal phosphate
reabsorption [2,4].

Parathyroid disorders include either
hyperparathyroidism (increase of PTH secretion)
or hypoparathyroidism (decrease of PTH
secretion). They can induce various oral and/or
extra-oral manifestations [5], accordingly, the
dental practitioner must be aware of these
findings to be able to correctly diagnose and
treat the patient.

The aim of this article is to review the
parathyroid disorders and their implications in
dentistry.

2. PARATHYROID DISORDERS
2.1 Hyperparathyroidism

Hyperparathyroidism affects approximately 0.05
to 0.1% of the general population with an
incidence of 1/400 in women and 1/1000 in men
usually in their middle age [6]. It is classified into
3 types: a) primary, b) secondary, and c) tertiary.

Primary hyperparathyroidism is usually caused
by an adenoma of the gland (85% of cases)
leading to a PTH hypersecretion and
consequently to hypercalcemia and
hypophosphatemia [4,5]. This condition is
normally asymptomatic but it can result in bone

disease, renal calculi, or neuromuscular

symptoms [8].

Secondary hyperparathyroidism is generally due
to increased quantities of hormones via
stimulation of parathyroid glands in order to
correct abnormally low levels of serum calcium
in various conditions such as chronic kidney
disease, intestinal malabsorption syndrome,
decreased Vitamin D production [4,5].
Tertiary  hyperparathyroidism  results  from
chronic secondary hyperparathyroidism.

Table 1. Summarizes the typical signs and
symptoms of hyperparathyroidism /
hypercalcemia [9,10-12]

Diagnosis of primary hyperparathyroidism is
based on presented signs and symptoms, an
elevated PTH, and a high serum calcium level
[7,13]. In the secondary type of the disease, the
serum calcium level can be low or normal [14].

2.2 Hypoparathyroidism

Hypoparathyroidism commonly occurs after
surgery in the neck region leading to the glands’
damage and it can also be caused by an
autoimmune destruction of the glands or
developmental defects [7, 8].

Table 2 summarizes the typical signs and
symptoms of hypoparathyroidism / hypocalcemia
[7,9,15-17].

Diagnosis of hypoparathyroidism is based on
existing signs and symptoms, low serum levels
of calcium and PTH, and a high serum level of
phosphorus.

Table 1. Sighs and symptoms of hyperparathyroidism / hypercalcemia

Organ Signs and symptoms

Kidney
Gastrointestinal tract
Cardiovascular system
Neuromuscular system
lethargy, weakness

Polydipsia, polyuria, kidney stones

Anorexia, constipation, epigastric pain, nausea, vomiting

Angina, dyspnea, palpitations, syncope

Anxiety, confusion, depression, fatigue, forgetfulness, impaired vision, insomnia,

Skeleton Bones pain, fractures
Table 2. Signs and symptoms of hypoparathyroidism / hypocalcemia
Organ Symptoms

Cardiovascular system
Neurologic system
Neuromuscular system

Dyspnea, edema, palpitations, syncope
Headache, impaired vision, neuropsychiatric symptoms
Labial and perioral numbness, paresthesia of finger and toes, myalgia, muscular

spasm, laryngospasm or bronchospasm

Ectodermal tissues

Alopecia, loss of axillaries and pubic hair, roughness of body hair, nails deformities
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Table 3. Oral manifestations of hyperparathyroidism

Oral manifestations of patients with hyperparathyroidism

- Brown tumor

- Decrease in bone density
- Teeth mobility and drifting
- Indistinct pain of the jaw

- Sensitive teeth

- Soft tissue calcifications

- Dental abnormalities (development defects, alterations in dental eruption)

- Obliteration of pulp chamber by pulp stone
- Sialolithiasis

2.3 Oral manifestations of Parathyroid
Disorders

The most common oral manifestation associated
with hyperparathyroidism is the brown tumor.
This lesion develops in any of the three types of
hyperparathyroidism and is characterized by an
extensive bone resorption, which is replaced by
fibrovascular tissue and giant cells with
abundant  hemorrhage and  hemosiderin
deposition [18]. In the oral cavity, it usually
occurs at the level of the mandible, especially in
the premolars and molars region; it is rare in the
maxilla [4,18]. Radiographically, it shows as well-
defined uni- or multilocular radiolucencies with a
widespread loss of the lamina dura and changes
in the pattern of the trabecular bone of the jaw.
Chronic lesions normally induce an important
expansion of cortical bone, and roots resorption
and displacement [4].

Table 3  summarized additional oral
manifestations of hyperparathyroidism.

For hypoparathyroidism, the most common oral
manifestations are enamel hypoplasia and
delayed dental eruption. Additionally, oral
chronic candidiasis, tongue or lips paresthesia
and facial twitching can occur [8].

2.4 Dental Management of Patients with
Parathyroid Disorders

Dental management of patients with parathyroid
disorders does not necessitate any special
consideration. However, some recommendations
have been implemented in order to avoid any
risk associated with these conditions.

As a matter of fact, it is essential to know that a
high bone fracture risk exists in patients with
hyperparathyroidism and consequently the
practitioner must take into consideration specific
precautions in surgical treatments. Moreover, it
is mandatory to correctly diagnose a brown
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tumor and adequately treat it; in some cases,
spontaneous regression of the lesion occurs
after surgical treatment of the glands;
however, in other cases the tumor does not
regress and must be removed surgically
[18,19].

Furthermore, the dental practitioner must be
aware of the susceptibility of the patients to
caries because of dental abnormalities such as
enamel hypoplasia [4].

3. CONCLUSION

Even though the majority of the oral
manifestations occurring in patients with
parathyroid disorders are not specific, the dental
practitioner must be aware of  these
conditions, with emphasis on alerting signs along
with clinical and radiological findings. In addition,
a communication with the patient’s physician for
further medical investigation may be crucial for
the success of the treatment.

CONSENT

It is not applicable.
ETHICAL APPROVAL
It is not applicable.

COMPETING INTERESTS

Authors have declared that no competing
interests exist.

REFERENCES
1. Taterra D, Wong LM, Vikse J, Sanna B,
Pekala P, Walocha J, et al. The
prevalence and anatomy of parathyroid
glands: a meta-analysis with implications

for parathyroid surgery. Langenbecks Arch
Surg. 2019;404(1):63-70.



10.

Aoun et al.; JAMPS, 23(12): 19-22, 2021; Article no.JAMPS.83719

DOI: 10.1007/s00423-019-01751-8.

llahi A, Muco E, llahi TB. Anatomy, Head
and Neck, Parathyroid. [Updated 2021
Aug 11]. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2022.
Available:https://www.ncbi.nim.nih.gov/boo
ks/INBK537203/

Zofkova |. Hypercalcemia. Pathophysi-
ological aspects. Physiol Res. 2016;65(1):
1-10.

DOI: 10.33549/physiolres.933059.

Mittal S, Gupta D, Sekhri S, Goyal S. Oral
manifestations of parathyroid disorders
and its dental management. J Dent Allied
Sci 2014,3:34-38.

DOI: 10.4103/2277-4696.156527

Khalekar Y, Zope A, Brahmankar U,
Chaudhari L. Hyperparathyroidism in
dentistry: Issues and challenges!! Indian J
Endocrinol Metab. 2016;20(4):581-582.
DOI: 10.4103/2230-8210.183452.

Wu JX, Yeh MW. Asymptomatic Primary
Hyperparathyroidism: Diagnostic Pitfalls
and Surgical Intervention. Surg Oncol Clin
N Am. 2016;25(1):77-90.

DOI: 10.1016/j.s0c.2015.08.004.

Michels TC, Kelly KM. Parathyroid
disorders. Am Fam Physician. 2013;88(4):
249-257.

Kelly A, Pomarico L, de Souza IP.
Cessation of dental development in a child
with idiopathic hypoparathyroidism: a 5-
year follow-up. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2009;107
(5):673-677.

DOI: 10.1016/j.triple0.2008.11.017.

Sarkar S, Mondal M, Das K, Shrimal A.
Mucocutaneous manifestations of
acquired hypoparathyroidism: An
observational study. Indian J Endocrinol
Metab. 2012;16(5):819-820.

DOI: 10.4103/2230-8210.100637.

Stearns M, Cox J. Parathyroid disease:
symptoms, differential diagnosis, and
management In: Arora A, Tolley NS, Tuttle
RM, eds. A Practical Manual of Thyroid
and Parathyroid Disease. Chichester, UK:
Wiley-Blackwell. 2010;145-163.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Taniegra ED. Hyperparathyroidism. Am
Fam Physician. 2004;69(2):333-339.
Silverberg SJ, Bilezikian JP. The diagnosis
and management of asymptomatic primary
hyperparathyroidism. Nat Clin  Pract
Endocrinol Metab. 2006;2(9):494-503.
DOI: 10.1038/ncpendmet0265.

Pallan S, Rahman MO, Khan AA.
Diagnosis and management of primary
hyperparathyroidism. BMJ.  2012;344
:e1013.

DOI: 10.1136/bmj.e1013.

Muppidi V, Meegada SR, Rehman A.
Secondary Hyperparathyroidism. [Updated
2021 Sep 6]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls
Publishing; 2022 Jan-.
Available:https://www.ncbi.nlm.nih.gov/boo
ks/INBK557822/

Shoback D. Clinical practice.
Hypoparathyroidism. N Engl J Med. 2008;
359(4):391-403.

DOI: 10.1056/NEJMcp0803050.

Bringhurst FR, Demay MB, Kronenberg
HM. Hormones and disorders of mineral
metabolism. In: Larsen PR, Kronenberg
HM, Melmed S, Polonsky KS,
eds. Williams Textbook of Endocrinology.
10th ed. Philadelphia, Pa.: Saunders.
2003;1303-1348.

Cooper MS, Gittoes NJ. Diagnosis and
management of hypocalcaemia. BMJ.
2008;336(7656):1298-1302.
DOI:10.1136/bm|.39582.589433.BE.
Erratum in: BMJ. 2008;336(7659):

DOI: 10.1136/bmj.a334.

Shetty AD, Namitha J, James L. Brown
tumor of mandible in association with
primary hyperparathyroidism: a case
report. J Int Oral Health. 2015;7(2):50-52.
Triantafillidou K, Zouloumis L, Karakinaris
G, Kalimeras E, lordanidis F. Brown
tumors of the jaws associated with primary
or secondary hyperparathyroidism. A
clinical study and review of the literature.
Am J Otolaryngol. 2006;27(4):281-286.
DOI: 10.1016/j.amjot0.2005.11.004.

© 2021 Aoun et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/83719

22


https://www.ncbi.nlm.nih.gov/books/NBK537203/
https://www.ncbi.nlm.nih.gov/books/NBK537203/
http://creativecommons.org/licenses/by/4.0

