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Summary

The most common cause of secondary hyperparathyroidism is a chronic kidney dis-
ease. The imbalance between calcium, phosphorus and vitamin D3 in the course of 
secondary hyperparathyroidism may affect an oral health. The changes are present-
ed in jaw bones as a loss of bone density, focuses of demineralization or even large 
tumors deforming facial region – brown tumors, ossifying fibromas and aneurismal 
bone cysts. There is also a higher frequency of dental caries, periodontal disease and 
fungal infections. Secondary hyperparathyroidism in the young age may cause teeth 
development disorders and dental abnormalities. Dental treatment in patient with 
secondary hyperparathyroidism can be a challenge for a dentist, so the strict coopera-
tion with an attending physician is needed, as well as to introduce dental prophylactic 
procedures as soon as possible. In addition, due to the occurrence of characteristic 
changes in the oral cavity, the dentist may play an important role in the primary detec-
tion of secondary hyperparathyroidism.
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Streszczenie

Najczęstszą przyczyną wtórnej nadczynności przytarczyc jest przewlekła choroba ne-
rek. Zaburzenie równowagi pomiędzy wapniem, fosforem i witaminą D3 w przebiegu 
wtórnej nadczynności przytarczyc może wpływać na stan zdrowia jamy ustnej. Zmiany 
te objawiają się w kościach szczęk jako utrata gęstości kości, ogniska demineralizacji, 
a nawet jako duże guzy zniekształcające okolicę twarzoczaszki – guzy brunatne, włók-
niaki kostniejące i torbiele kostne. Obserwuje się również zwiększone występowanie 
próchnicy, chorób przyzębia i infekcji grzybiczych. Wtórna nadczynność przytarczyc 
w młodym wieku może powodować zaburzenia rozwoju zębów i nieprawidłowości zę-
bowe. Leczenie stomatologiczne u pacjenta z wtórną nadczynnością przytarczyc może 
być wyzwaniem dla lekarza stomatologa, dlatego konieczna jest ścisła współpraca 

Słowa kluczowe

wtórna nadczynność przytarczyc, 
stan zdrowia jamy ustnej, przewlekła 
niewydolność nerek 
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Introduction
Hyperparathyroidism occurs in about 0.05 to 0.10% 

of the population. Mostly affects women  (3 times more 
often than men), mainly in middle age (30-60 years) (1-3). 
Hyperparathyroidism is a condition connected with an over-
production of parathyroid hormone that increases calcium 
concentration in the blood by potentiating its absorption 
from bones and kidneys. Secondary hyperparathyroidism is 
an over-secretion of parathyroid hormone caused by a de-
creased level of blood calcium. The most common cause is 
a chronic renal insufficiency, which is estimated at 8-16% 
of the population (4, 5). Other causes may relate to other 
kidney diseases, malabsorption syndrome, and reduced 
vitamin D3 production (2, 3). The basis for secondary hyper-
parathyroidism is the insufficient conversion of vitamin D3 to 
its active form the lack of second hydroxylation of cholecal-
ciferol in renal tubules by 1-alpha-hydroxylase (OH) D3 and 
inadequate removal of phosphates by inefficient kidneys, 
what as a consequence decreases the serum calcium level. 
Compensatory the parathyroid size and hormone secretion 
is increased and hyperparathyroidism occurs (6). Parathy-
roid hormone works primarily on the bones and kidneys, 
where it causes increased calcium absorption and addition-
ally in kidneys reduces the phosphorus absorption and in-
creases production of the active form of vitamin D3 (1, 7, 8). 
In the case of secondary hyperparathyroidism caused by 
chronic kidney disease, the onset of the disorder is associ-
ated with changes in calcium, vitamin D and phosphate 
levels what affects the bones and soft tissues. Therefore, are 
often defined as the CKD-MBD syndrome (chronic kidney 
disease – mineral and bone disorder syndrome) (9). Another 
syndrome, described in secondary hyperparathyroidism, is 
the Sagliker syndrome, noticed for the first time in severe 
chronic kidney disease. Its frequency among people with 
chronic kidney disease is about 0.5%. Its occurrence is as-
sociated with the destructive effect of hyperparathyroidism 
at a young age. This syndrome includes: facial deformity, 
short stature, jaw bone lesions, teeth malocclusion – 2nd 
class, dental abnormalities, fingertip changes, scapula 
and collarbone deformities and hearing, neurological and 
psychological disorders. There is also a higher rate of early 
mortality (10-15).

Due to the influence of calcium, phosphorus and vitamin 
D3 on oral health, their imbalance in the course of second-
ary hyperparathyroidism can be important in functioning 
masticatory system. In addition, the impact of hyperpar-
athyroidism on the dysfunction of internal organs may also 
be presented as changes in the oral cavity.

Fig. 1. CT exam, transverse projection. Bone changes – osteoscle-
rosis present in cranial basis area

Fig. 2. CT exam, transverse projection of maxilla. Osteosclerosis 
and erosions (arrow)

z lekarzem prowadzącym, a także jak najszybsze wprowadzenie profilaktyki stomato-
logicznej. Dodatkowo, ze względu na występowanie charakterystycznych zmian w ja-
mie ustnej, stomatolog może odegrać istotną rolę w pierwotnym wykrywaniu wtórnej 
nadczynności przytarczyc.

Symptomatology
The earliest symptoms in the oral cavity are jaw bone 

lesions. In most cases the changes are painless and ac-
cidentally found on extra- and intraoral radiographs, al-
though sometimes patients report vague discomfort in the 
mandibular area, rarely in the maxilla (2, 16, 17) (fig. 1-4). 
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High levels of parathyroid hormone can affect peri-
odontal tissues and may worsen the course of periodontal 
disease by increasing the production of pro-inflammatory 
cytokines (30-32). However, some studies indicate for the 
lack of significant effects of secondary hyperparathyroidism 
on periodontal disease indicators and radiologically evalu-
ated alveolar bone level (30, 33).

Secondary hyperparathyroidism is associated with a pres-
ence of single or multiple focuses of bone osteolysis. They 
are most commonly found as brown tumors, in advanced 
form called osteitis fibrosa cystica or von Racklinghausen’s 
bone disease (21, 26, 34). These lesions usually appear as 
a late manifestation of the disease. Brown tumor is a focal, 
sinus-like bone destruction with the presence of caverns 
filled with connective tissue. Coalescence of bone lesions 
with bone marrow cavities causes bleeding and thus their 
brown coloration by blood hemosiderin  (19, 21, 35, 36). 
Histologically, the brown tumor may be indistinguishable 
from the peripheral gigantocellularis granuloma (19, 37). 
It may achieve extreme sizes that may be mimicking the 
brown tumor is found in 1.5-1.7% of patients with second-
ary hyperparathyroidism  (1,  4,  7), but also, even more 
likely (4.5%), may affect patients with primary hyperparathy-
roidism (7, 38, 39). In most cases, equalizing of parathyroid 
hormone levels cause spontaneous withdrawal of the tu-
mor (36, 37, 40), but in some cases, despite the hormonal 
regulation, there is still need for surgical resection of the 
lesion (2, 22). Corticosteroids are also used to reduce the 
tumor mass before its resection (7).

Osteitis fibrosa cystica can cause spontaneous pain 
and palpation sensitivity of the bone, as well as its shape 
changes and even large, deteriorating aesthetics deforma-
tions of the facial area. It can also cause the pathological 
fractures of the mandible, the displacement or resorption 
of the teeth’s roots and by its growth exert the pressure on 
neighboring structures (2, 3, 9, 16, 24). The brown tumor in 
the facial area is most often located in the mandible, rarely 
in the maxilla, most often occurs in the part of ​​premolars 
and molars (2, 26).

Among other described bone lesions that may occur 
in secondary hyperparathyroidism in the facial region and 
should be differentiated with brown tumor are:

–– aneurysmal bone cyst,
–– ossifying fibroma.

Ossifying fibroma in secondary hyperparathyroidism is 
very rare (36), more commonly found in primary hyperpar-
athyroidism (5). Most commonly occurs in 3-4 decade of life, 
regardless of gender, as a painless, irregular lesion with both 
radiopacities and radiolucencies and with the characteristic 
sclerotic rim seen on the radiographs (1, 35, 36, 41).

Similarly to brown tumor, it most often appears in 
the mandibular jaw in the area of ​​premolars and molars. 
Sometimes ossifying fibroma can have a large size entering 
the maxillary sinus or pressing on the orbital floor, caus-
ing pain, parenthesis, and even vision disorders. Rarely 

There is a generalized loss of bone density that results in 
blurring of the characteristic trabecular pattern with an ap-
pearance of ground glass (18-21). In about 10% of patients 
with hyperparathyroidism there is also a loss of lamina dura 
of the jaw bone. Rarely, jaw hyperplasia and jaw and facial 
bones enlargement may occur (1, 9, 16, 22).

Changes in the bones have a direct effect on the teeth, 
causing gradual loosening, displacement, and eventually 
tooth loss  (1, 2, 23, 24). Malocclusion and chewing dif-
ficulties appear due to teeth’s hypersensitivity to occlusal 
forces and percussion. The influence of secondary hyper-
parathyroidism on the dentition is also seen in the x-rays 
as a narrowing and calcifications in the pulp chambers as 
well as denticuli inside it. There is also seen enlargement 
of the periodontal ligament around the roots what vis-
ibly correlates with parathyroid hormone levels  (2-4, 22, 
25, 26). Hyperparathyroidism is also a favorable factor of 
occurrence, especially multiple, of internal and external 
resorptions of the teeth (27, 28).

Hyperparathyroidism may be manifested by changes in 
the development of the dentition, such as alterations in 
dental eruption or dental abnormalities. Studies show that 
modifications of calcium, phosphorus, and parathyroid hor-
mone levels can contribute to the defects in the formation 
of the teeth and alveolar processes (2, 29).

Fig. 3. CT exam, coronal projection of maxilla. Bone changes – 
osteosclerosis 

Fig. 4. CT exam, sagital projection of maxilla. Bone changes: oste-
osclerosis and erosions (arrows)
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In patients with chronic kidney disease, the condition 
of the dentition is worse than in the general population. 
Increased exposure to tooth decay and tooth loss is associ-
ated with a decreased salivary secretion and its increased 
density. In addition, the occurrence of high levels of urea in 
saliva causes an increase in saliva pH, what accelerates the 
mineralization of the bacterial plaque, formation of calcu-
lus deposits and compromises oral hygiene. Reduction of 
saliva secretion causes mucosa dryness and thus increased 
exposure to fungal infections and the presence of prosthetic 
stomatopathy (7, 29, 32, 48).

Dental care of patients with secondary hyperparathy-
roidism can be a challenge for the dentist. Changes in the 
oral cavity can be a consequence of the imbalance be-
tween calcium, phosphorus and vitamin D3 and the effect 
of chronic renal failure as the leading cause of secondary 
hyperparathyroidism.

Patients with secondary hyperparathyroidism have 
higher problems with maintaining proper oral hygiene, 
mainly due to salivary gland dysfunction (salivary gland 
calcifications compromising their function, decreased 
salivary flow, increased density of saliva), a poor general 
health condition impairing manual skills and other dys-
functions coexisting with chronic kidney disease  (48). 
A significant role may play also a decrease in vitamin 
D3 levels, which, except from to the effects on calcium 
metabolism, also has antimicrobial properties against 
bacteria involved in cariogenic process and periodontal 
inflammation (by activation of immune cells: B- and T-lym-
phocytes, macrophages and monocytes and stimulation 
of the production of antibacterial peptides: cathelicidin 
and beta-defensin) (49-51).

These conditions contribute to an increased risk of 
dental caries and periodontal disease  (3, 26, 29, 52). 
Concerning this, it is particularly important to emphasize 
dental prophylaxis by introducing a proper tooth brush-
ing techniques, using supplementary instruments such 
as dental floss, interdental brushes (especially for teeth 
gaps) as well as mouthwashes. Fluoride prophylaxis or 
based on other formulas (for example based on casein’s 
compounds) may also be important. There is also a need 
for systematic control visits, combined with the removal 
of plaque and calculus deposits  (46, 52). A proper peri-
odontal and dental treatment, by reducing the general 
inflammation, tend to improve the status of chronic renal 
disease (53).

The progress of caries can lead to pulpitis requiring endo-
dontic treatment. Narrow tooth chambers, obliterated root 
canals, calcifications of the pulp, and frequent occurrence 
of internal and external root resorption can significantly 
impede the root canal treatment and promote the occur-
rence of its complications  (27, 28, 54). In the context of 
endodontic treatment in patients with hyperparathyroidism, 
attention should also be paid to the difficulty in making the 
correct diagnosis. The focuses of bone demineralization 

causes resorption of the roots of the teeth. In the mouth 
it becomes visible as a whitish hard mass that can dislocate 
the teeth and cause a disproportion of the face. Ossifying 
fibroma has a slight chance of malignant transformation, 
estimated to be below 0.5%. In practice, it is difficult to 
distinguish ossifying fibroma from brown tumor, and de-
finitive diagnosis is based on histopathological examina-
tion (1, 32, 35, 41, 42).

Aneurysmal bone cyst is rarely found – in about 4% of 
the population and in 1.9-2% may be located in the jaw 
bones. Most often occurs in 2 decades of life, regardless of 
gender. It can occur as a primary change or as a transfor-
mation of ossifying fibroma, displasia fibrosa or granuloma 
gigantocellularis. It is an enlargement of the bone with its 
periosteum, containing inside numerous connective tissue 
divisions, blood vessels, blood clots and bone trabeculae. 
Rupture of aneurysmal bone cyst causes massive hemor-
rhage. Due to the enlargement and compression on sur-
rounding structures, it can cause facial disproportion, pain 
and neurological symptoms (43).

Among other described changes in the area of ​​the oral 
cavity in hyperparathyroidism are also calcium deposits in 
soft tissues, especially in salivary glands (2, 3, 9, 18, 36).

Some studies also report an increased incidence of torus 
palatinus or torus mandibularis in secondary hyperparathy-
roidism, although they are not explicitly confirmed (44, 45).

Hyperparathyroidism is considered as a predisposing 
factor for oral candidiasis. It may be found as a chronic hy-
perplastic candidiasis (fungal leukoplakia) that is character-
ized by the presence of white plaques or pellets infiltrated 
superficially by C. albicans (46).

The above-described oral lesions may be an important 
indicator of secondary hyperparathyroidism, but due to 
their non-specificity they should be carefully differentiated 
from other diseases  (e.g. primary hyperparathyroidism, 
celiac disease) (38, 47).

Dental care in patients with secondary 
to chronic kidney disease  
hyperparathyroidism

The condition of the oral health in secondary hyper-
parathyroidism may be related to its main cause – chronic 
kidney disease. Many oral pathologies may be caused or 
aggravated by poor general condition of the patient and 
co-existing pathologies such as immune deficiency and 
oxidative stress. In patients with chronic renal failure, 
there is an increase in the incidence of periodontal dis-
ease, which may be associated with immune deficiencies, 
vitamin D3 deficiency, uremic toxemia, anemia, malnutri-
tion, osteoporosis and other bone metabolism disorders, 
insulin resistance or diabetes mellitus, hepatic disorders 
in the course of frequent viral infections and poor general 
condition decreasing the ability of maintaining good oral 
hygiene (7, 32, 48).
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hyperparathyroidism should be used carefully and with an 
agreement of attending physician (1, 29, 58, 59).

Another problem to be considered is the use of antico-
agulants by patients undergoing dialysis. Anticoagulants 
may cause increased bleeding during surgery, so consulting 
an attending physician before starting treatment is need-
ed (1). In addition, treatment of dialysis patients should be 
best performed the day after dialysis, due to patient’s best 
general condition on that day (29).

Especially difficult to treat can be a patient with Sagliker 
syndrome. Due to numerous changes in the masticatory 
system, a dentist may be an important member of a mul-
tidisciplinary medical team in the care of such a patient.

Conclusions
Patients with secondary to chronic kidney disease hyper-

parathyroidism, in addition to specialist treatment, should 
also be under the care of a dentist. Frequent controls, 
prophylaxis and treatment of oral diseases help to maintain 
good oral health, what leads to a proper general condition of 
the patient. Due to the occurrence of characteristic changes 
in the oral cavity, the dentist may also play an important 
role in the detection of secondary hyperparathyroidism (2). 
Among specialists in contact with hyperparathyroid pa-
tients, dental surgeons are the ones who most frequently 
refer to endocrinologists  (38). Particularly important are 
radiological examinations performed in dentistry such as 
orthopantomogram, or even single intraoral apical radio-
graph, on which the focuses of bone demineralization can 
be identified. The plural or large lesions that appear in the 
jaw bones may direct to search for endocrine causes of their 
occurrence  (16, 19, 56, 60). Use of CBCT imaging allows 
more accurate analysis of the lesion, with the possibility of 
preliminary diagnosis (4, 61).

in osteitis fibrosa seen on the radiographs, may overlap 
the apical parts of the root of the teeth and can mimic the 
changes connected with apical periodontitis. Decisions 
about endodontic treatment of such teeth are taken inad-
equately (2, 3, 55, 56).

In the secondary hyperparathyroidism, due to deminer-
alization of the jaw bones, there is a mobility and displace-
ment of the teeth, what leads to malocclusion  (2-4, 26). 
It can cause difficulties in chewing, speech, and hygiene 
procedures as well as tempomandibular joint disorders. 
Stiffness of the tempomandibular joint may additionally 
aggravate these discomforts (2).

Drifting and gradual teeth loss are indications for pros-
thetic rehabilitation of the patients. Because of salivary 
gland dysfunction in patients with secondary hyperpar-
athyroidism, the adhesion of the removable prosthesis 
is weak, resulting in a greater tendency for oral mucosal 
microinjuries and prosthetic stomatopathy (6, 26, 46). There 
is also a higher tendency for fungal infections of the mucosa 
in the oral cavity. Difficulties with fitting prosthetic restora-
tions may also be associated with continuous changes in 
the form of the bone due to its loss, as well as with tooth 
decay and tooth loss (they do not provide proper support 
for prosthesis). Focuses of demineralization in the bone may 
also disable dental implants placing, but proper general 
treatment leading to remission of changes again enables 
this possibility (57).

Extractions and all procedures involving the injury of 
soft tissues, in patients with hyperparathyroidism should be 
performed in antibiotic cover. Currently, the standard rec-
ommended dental regimen is 2 g amoxicillin or amoxicillin 
with clavulonic acid, alternatively 0.6 g clindamycin 1 hour 
prior to surgery, however, due to the renal toxicity of these 
above mentioned antibiotics, in patients with secondary 
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