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ABSTRACT 

Introduction: Chronic kidney disease (CKD) is a public health problem, both nationally and globally, due to the 

increased incidence in the general population, the potential for progression to the terminal stage and due to the 

financial pressure it puts on the public health system. It is also a continuous challenge in daily medical practice 

through the diversity of clinical signs that it can wear. The diagnosis and treatment of patients with CKD must be 

done in a multidisciplinary team. 

Material and method: Analyzing the data from the literature in recent years, this paper aims to draw attention to 

the dental manifestations we encounter in patients with chronic kidney disease. Considered a complex pathology, 

with multisystemic implications, CKD determines important morpho-clinical dental aspects in relation to the 

evolutionary stage of the base pathology. 

Results: Oral and skin hygiene measures among patients, increasing the level of education and awareness among 

them, good interdisciplinary communication and an effective monitoring / treatment program are the first steps 

in reducing the incidence and prevalence of dental conditions within CKD. 

Conclusions: Oral and maxillofacial manifestations in CKD are common and can have a significant impact on 

physical and mental health. It is necessary that the dental care of these patients to be done in a multidisciplinary 

team and must take into account both the physical and the psychosocial aspects. 

Keywords: chronic kidney disease, dental manifestations, prophylaxis 

 

1. Oral cavity issues in systemic 

diseases 

 

The human body is a complex structure 

in which each "component" is closely 

related to the others thus contributing to its 

optimal functioning. 

The oral cavity is a key element of the 

body's homeostasis due to its important 

anatomical location, with a special role in 

the processes of swallowing, breathing, 

mastication, phonation, physiognomy and, 

last but not least, in immunity [1]. 

The oral cavity is frequently 

affected in systemic diseases or in various 

pathologies, and oral lesions may precede 

the onset of the symptoms of the 

underlying disease. Thus, oral 

manifestations can be very varied both in 

frequency and presentation [2,3]. 

Impairment of the oral mucosa may be the 

first sign of a systemic disease or may 
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reflect the progression of pre-existing 

pathology. Examination of the oral cavity 

should be performed rigorously for each 

patient who addresses a medical service. 

The patient's personal history, poor dental 

hygiene, alcohol consumption and smoking 

can be important information with a major 

role in the early detection of determinants 

in: premalignant lesions, hematological 

diseases, cardiovascular diseases [4], 

gastrointestinal diseases - inflammatory 

bowel disease, Celiac disease, 

gastroesophageal reflux disease, 

rheumatological diseases - Sjogren's 

syndrome, vasculitis, dermatological 

diseases - lichen planus, erythema 

multiforme, bullous skin disease, drug-

related side effects - oral ulceration, 

gingival hyperplasia, oral candidiasis, 

xerostomia), endocrinological diseases, 

diseases nephrological, nutritional 

deficiencies, Kaposi's sarcoma, human 

papilloma virus and human 

immunodeficiency virus. The oral mucosa 

is one of the most affected tissues, it can 

present unique clinical aspects and, of 

these, soft tissue infections of the oral 

cavity with Staphylococcus aureus are the 

most common [5,6]. 

Systemic diseases are complex 

pathologies, often with severe potential 

and fluctuating evolution, with the risk of 

relapses in the absence of a correctly 

established treatment, but also due to 

complications and comorbidities [6,7]. 

Although the oral cavity may not be the 

primary organ of morbidity or mortality, 

dental conditions can have a negative 

impact on quality of life. Thus, the primary 

prevention of dental functions plays a 

particularly important role. Signs of 

damage to the oral and gingival mucosa 

can be identified early by careful 

examination. The development of new 

diagnostic imaging and cytology / biopsy 

methods continues to be a topic of interest 

for future research. Early diagnosis, 

staging and evaluation of treatment 

effectiveness in a multidisciplinary team 

are designed to provide increased life 

expectancy for these patients [8]. 

 

2. Chronic kidney disease - general 

considerations 

 

Chronic kidney disease (CKD) has a 

growing prevalence, worrying both in 

Romania and worldwide. Although, the 

current data are alarming, the figures on 

the incidence and prevalence of CKD in 

the pre-dialytic stages [9] remain 

unknown. It is currently considered that 1 

in 10 Romanians suffers from kidney 

damage and almost 10,000 patients already 

benefit from renal function replacement 

therapies (RFRT). 

Chronic renal failure (CRF) is defined as a 

progressive decrease in renal function, 

associated with a decrease in glomerular 

filtration rate (GFR). CRF is often 

associated with multiple comorbidities 

such as diabetes, high blood pressure [10, 

11] and obesity. In the case of elderly 

patients, the etiology of renal impairment 

is often multifactorial caused by associated 

comorbidities such as diabetes mellitus, 

polycystic kidney disease and renovascular 

disease [12]. At the same time, patients 

with renal impairment have an increased 

predisposition to local / systemic infections 

and to the occurrence of oral 

manifestations associated with the 

underlying disease or hemodialysis. In this 

context, the associated oral pathology 

represents a challenge in medical practice 

due to local inflammation, infection and 

malnutrition among these patients [12]. 

A not negligible aspect is the 

economic and psychological impact of 

patients with CKD. The priority for 

patients with CKD is to delay as much as 

possible the need to initiate renal function 

replacement therapy because this is an 

expensive therapy that has important 

psychosocial implications [13]. 

Current studies highlight the role of 

prevention in generalized population 

screening programs for the detection of 
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this disease. The application of these 

screening methods is reserved only for 

high risk categories: hypertensive patients, 

diabetics, with dyslipidemia, obesity, 

hereditary-collateral history of kidney or 

cardiovascular disease. Another important 

aspect is the need to monitor all patients 

with CKD that goes far beyond the current 

possibilities of the nephrological 

community [14]. 

The correct and efficient 

management of these patients requires the 

establishment of multidisciplinary 

approach strategies, with the active 

involvement of different specialties, first of 

all of the primary medical network. 

Early presentation, assessment of 

renal function, periodic nephrological 

surveillance, and initiation of early 

treatment can provide a patient with BRC 

with a better prognosis, higher chances of 

survival, and increased quality of life at 

low cost. Increasing the level of education 

and awareness among the population, a 

more effective monitoring and treatment 

program are some ways to improve the 

results in this field. 

 

3. Normal phospho-calcium 

metabolism 

 

Phospho-calcium metabolism is a 

complex system in which three hormones 

are involved: calcitonin, parathyroid 

hormone (PTH) and vitamin D. 

Calcium and phosphorus are 

essential elements for a good development 

of the body's physiological processes. 

Bone is the main "reservoir" of calcium, 

and hydroxyapatite crystals are its main 

form of "storage". 

Bone and tooth hydroxyapatite 

crystals contain up to about 98% of the 

body's calcium and 85% of the body's 

phosphorus. At the renal level it is 

performed the fastest way to regulate 

serum calcium and phosphorus levels 

through a complex neuro-humoral 

mechanism [15]. 

Calcium ensures the transmission 

of nerve influx, intervenes in neuro-

muscular excitability (decreased calcium 

causes increased neuromuscular 

excitability), is sympathomimetic on the 

cardiovascular system, participates in the 

contraction and relaxation of striated and 

smooth muscles, stabilizes cell 

membranes, activates the coagulation 

system and kinins, stimulates the release of 

gastrin and modulates the effects of 

hormones. From a clinical point of view, 

hypocalcemia causes important 

manifestations in the cardiovascular and 

neurological systems, such as manifest 

tetany (paresthesia and neuromuscular 

hyperexcitability) [16]. 

At the cellular level, calcium is 

considered the second messenger, with a 

role in cellular communication and 

excitability. By the different distribution of 

ions (Na +, K +, Ca2 +) between the inside 

and the outside of the cell, at the level of 

the cell membrane a resting membrane 

potential is thus achieved. At the neuronal 

level, the increase in extracellular calcium 

concentration causes hyperpolarization, as 

a result, a large part of the stimuli will not 

have the intensity necessary to depolarize 

the membrane, the cell becoming 

hypoexcitable. Thus, the specific clinical 

manifestations of hypercalcemia are: 

confusion, muscle weakness, lethargy, 

polyuria, digestive disorders, rhythm and 

conduction disorders. 

Another particularly important role 

is represented by the transmission of the 

nerve impulse at the synapses and muscle 

contraction by releasing acetylcholine at 

the synaptic cleft, a phenomenon that leads 

to depolarization of the muscle cell 

membrane and the emergence of an action 

potential at this level. Voltage-dependent 

calcium channels play an essential role in 

the mechanism of action of 

antihypertensive treatment with calcium 

channel blockers [17]. 

      At the vascular level, calcium has a 

role in achieving vasomotor activity, is an 
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essential element of the coagulation 

cascade and has a role in the synthesis and 

secretion of calcium-dependent hormones. 

     PTH contributes to the regulation of 

phospho-calcium metabolism and 

determines the maintenance of serum 

calcium and phosphorus concentration by: 

- stimulation of bone reabsorption, 

with the release of calcium and phosphorus 

from the bones, 

- stimulation of calcium 

reabsorption and inhibition of phosphorus 

reabsorption in the renal tubules, 

- stimulating the synthesis of 1 

renal alpha-hydroxylase with the 

consequent increase of the production of 

1.25- (OH) vitamin D, which in turn will 

increase the intestinal absorption of 

calcium and phosphorus. Vitamin D3 

exerts inhibitory effects on PTH secretion 

through negative feedback reactions 

caused by excess serum calcium. 

 Inactive PTH-C fragments are elevated 

in patients with CKD and are a reliable 

parameter used in practice in assessing 

bone turnover in stage 5 of CKD. 

Although they have common control 

mechanisms, their triggering is different. 

Thus, homeostasis of phospho-calcium 

metabolism is essential, and a discrete 

disturbance triggers a series of biological 

and clinical changes [18]. 

 

4. Phosphocalcic metabolism in 

CKD 

 

A common complication of CKD is 

bone mineral disease [19,20] and includes 

a wide range of disruptions of mineral 

metabolism, with in-bone and out-bone 

consequences (changes in mineralization 

and stiffness of bone, calcifications in the 

vascular or soft tissues) [20,21]. 

CKD is characterized by tubular 

sclerosis which causes a consequent 

reduction of glomerular filtration and thus 

disorders of calcium and phosphate 

homeostasis occur. Reduced glomerular 

filtration of phosphate, reduction of tubular 

hormone receptors responsible for its 

clearance and reduction of renal mass lead 

to decreased synthesis of 1-α-hydroxylase, 

the enzyme responsible for the production 

of calcitriol. Through this mechanism the 

level of active vitamin D decreases [22]. 

The clinical manifestations of 

hypophosphatemisis are directly related to 

hypocalcemia (secondary induced) and is 

considered an independent risk factor for 

mortality in patients with stage 4, 5 CKD 

[23]. 

Systemic disorders of mineral and bone 

metabolism that occur in CKD are specific 

to patients with renal impairment. 

Recently, the notion of mineral and bone 

disorders associated with chronic kidney 

disease (MBD-CKD) was introduced, 

which extends the scope of the definition 

from strictly bone systemic pathology to 

the systemic level. The term MBD-CKD 

includes: systemic impairment of mineral 

homeostasis and bone metabolism 

manifested by one or more associations 

caused by: abnormalities of calcium, 

phosphate, PTH or vitamin D metabolism; 

affecting mineralization, volume, linear 

growth or bone quality; vascular or soft 

tissue calcifications [24]. Hypocalcemia 

and hyperphosphatemia present in patients 

with chronic kidney disease are considered 

the factors that cause vascular calcification 

through complex mechanisms that may 

explain the worrying prevalence of 

cardiovascular events in this group of 

patients compared to the general 

population [24, 25]. 

Phosphorus is another key element in 

MBD-CKD, and biological variations 

cause a vicious circle of mineral-bone 

disorders in CKD, all elements involved 

being influenced by it. With the decrease 

of eGFR below 70ml / min / 1.73m2, the 

kidney loses its ability to excrete excess 

phosphorus. 

One of the first abnormalities that 

inhibits 1-α-hydroxylase and the 

impossibility of transforming vitamin D 

into calcitriol, its active metabolite, is 
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hyperphosphatemia (serum P > 4.6 mg / 

dl). It stimulates PTH secretion and is 

associated with vascular calcifications, 

degradation of renal function and is also 

considered an independent risk factor for 

cardiovascular damage in patients with 

CKD [25]. 

Hypocalcemia stimulates PTH 

secretion, while hypercalcemia has the 

opposite effect. In patients with CKD, 

hypocalcemia is common when eGFR 

drops below 20 ml / min / 1.73m2. PTH 

stimulates the activity of osteoclasts but 

also the intestinal absorption of calcium, 

with increasing calcium. Acidosis, 

common in patients with CKD and a 

continuing challenge in daily medical 

practice stimulates osteoclast activity and 

PTH production [25]. 

Another recently discovered factor that 

influences MBD-CKD is FGF-23 

(fibroblast growth factor), a hormone 

secreted in the bone by osteocytes. In 

conditions of impaired renal function in 

CKD, FGF23 is responsible for reducing 

serum phosphate through a wide range of 

pathophysiological mechanisms such as: 

increased phosphating which restores a 

normal serum level of P, reducing the level 

of active vitamin D by decreasing 1- α 

activity -renal hydroxylase and, 

consequently, the reduction of the 

conversion of calcidiol to calcitriol. 

Hyperphosphatemia in BRC is observed at 

MER values below 30 ml / min, this being 

probably a compensatory consequence of 

FGF23's effort to maintain serum 

phosphate homeostasis. Thus, in the early 

stages of BRC, the kidney loses its ability 

to excrete phosphorus, which increases 

FGF 23. At the same time, increased 

secretion of PTH and FGF 23 contributes 

to secondary hyperparathyroidism and is 

associated with soft tissue calcifications 

[26]. 

In the less advanced stages of CKD, 

the serum phosphate level is maintained by 

an increase in fractional excretion, but, 

with the reduction of the glomerular 

filtration rate below 20 ml / min, it was 

observed that the adaptation mechanisms 

were exceeded and the serum phosphate 

level increased.  

 

5. Dental manifestations in CKD 

 

CKD determines the separation of 

some morpho-clinical dental aspects, in 

relation to the evolutionary stage of the 

basic disease. 

Chronic renal failure is of particular 

importance in dental practice and is a 

continuing challenge. 

First of all, in patients with renal 

impairment, the increased risk of an 

infectious process is increased compared to 

the general population due to the 

inefficiency present in these patients. Also, 

patients frequently associate anemic 

syndrome, caused by decreased 

erythropoietin secretion, but also by many 

other causes, as well as an increased 

tendency to bleed [27]. 

Due to the imbalances of the 

homeostasis of the internal environment, 

CKD determines at the level of the oral 

cavity a series of manifestations that affect 

all the components of the dental-maxillary 

apparatus and depend on the evolutionary 

stage of the disease [28,29]. 

Subjective symptoms may 

influence the therapeutic decision and 

medical thinking in front of a patient with 

CKD. Ammoniacal halitosis, caused by 

large amounts of urea is present especially 

in the uremic stage of the disease. Taste 

disorders are characterized by the 

appearance of bitter, metallic taste, dry 

mouth sensation or changes in the 

threshold of taste sensitivity, regardless of 

age or gender, especially in sour and salty 

foods [30]. Due to the diminished capacity 

of recovery and regeneration of the body's 

cells in patients with CKD, the capacity to 

replace the taste cells destroyed in the 

physiological cycle decreases and the 

number of filiform papillae decreases. 

Currently, the mechanism by which 



Romanian Journal of Oral Rehabilitation 

Vol. 12, No. 4, October - December 2020 

 

217 
 

elevated levels of sodium, potassium, 

phosphate and urea ions influence the 

onset of symptoms in patients with CKD 

compared to the general population is 

unknown [31,32]. 

Secondary to the reduced secretion 

of erythropoietin and anemia, the oral 

mucosa becomes pale, dry, shiny. Gingival 

bleeding, petechiae and bruises are the 

most common oral manifestations found in 

patients with CKD. Due to the reduced 

salivary flow and fibrosis of the salivary 

glands, water restriction and drug use, 

patients with renal impairment may 

experience hyposalivation and xerostomia. 

These changes occur due to fibrous lesions 

in the salivary acini and due to the 

accumulation of lipid deposits in the 

salivary tissue. 

In the early stages of chronic 

kidney disease, there may be an 

accentuation of the physiological grooves 

of the dorsal face at the level of the tongue, 

which determines and favors the 

proliferation of opportunistic germs, such 

as Candida albicans. The proliferation of 

germs leads to a change in the taste 

perception of the patient with CKD. 

 Often, the lingual mucosa is the 

site of candidiasis glosses with white spots, 

which evolve into an abundant white 

"deposit", favored by excessive 

consumption of antibiotics or a dry 

appearance, often accompanied by 

macroglossia. In the advanced stages of 

CKD, the tongue is dry, pasty and looks 

like uremic tongue [33]. 

Uremic stomatitis is a rare 

condition that can be found in patients with 

both acute and chronic kidney failure, and 

is correlated with increased urea levels in 

both blood and saliva. Uremic stomatitis 

takes different clinical forms depending on 

the evolutionary stage of the disease. At 

the buccal level, urea is degraded by urease 

and ammonia is released which can affect 

the oral mucosa [34]. 

Also, the lesions are often 

aggravated by a poor hygiene of the oral 

cavity that causes changes in the 

commissure area (cracks, bleeding, with or 

without fungal plaques). 

Quite often, in patients with CKD 

we can find uni- or bilateral mumps of 

infectious origin, accompanied by swelling 

and local pain, due to the accumulation of 

urea in the salivary glands [35,36]. 

At the dental level, enamel 

hypoplasia can be objectified, erosive 

demineralization lesions with loss of hard 

dental substance, due to the acidic 

environment, most often accompanied by 

hyperesthesia. Pulp tissue can present 

multiple dystrophic lesions of the 

odontoblast layer, dentin-forming cells, 

unique in the body. Significant fibrosis can 

be seen in the connective tissue of the pulp, 

with the reduction of the pulp cells, and 

sometimes a total fibrosis of the dental 

pulp can occur, which becomes reactive. 

Due to the edentulous gaps, the migration 

of teeth is sometimes observed. 

Periodontal diseases are common, with a 

chronic evolution, but also with an aspect 

characteristic of the evolutionary stage. 

They can be complicated by periodontal 

abscesses and sometimes by retrograde 

pulpitis [37,38]. 

Oro-dental clinical manifestations 

differ from patient to patient, depending on 

the stage of the disease and its immunity. 

They can be observed from the first stages 

of the disease, in the compensated stage 

(latent), in the decompensated stage 

(manifest) or in the terminal stage 

(uremic). They have a prognostic value and 

are determined by nitrogen retention, 

metabolic, hydroelectrolytic imbalances 

and chronic uremia syndrome, all of which 

lead to an unfavorable evolution and to the 

continuous aggravation of the underlying 

pathology. 

The treatment of oral pathology in 

patients with renal impairment is primarily 

preventive, curative treatment involves the 

approach of the patient in the case of a 

multidisciplinary team. Often, the dental 

treatment of the patient with CKD is 
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difficult to perform, not in terms of the 

dental part for which the patient requires 

specialized treatment, but due to 

multisystemic damage to the body and 

commonly associated pathologies 

(diabetes, hypertension, gastrointestinal 

disorders, systemic lupus erythematosus, 

etc.), which may favor the occurrence of 

accidents or complications immediately or 

at a distance, difficult to manage [39,40]. 

 

 

Conclusions 

Currently, the management of 

patients with CKD and dental conditions is 

a challenge in dental practice. 

Oral cavity lesions in patients with 

CKD show great variability in expression 

and can sometimes play a decisive role in 

early diagnosis, management, assessment 

of disease progression and prognosis. 

With a significant impact on health, 

chronic kidney disease causes significant 

systemic manifestations, including dental, 

due to the impossibility of maintaining 

internal homeostasis, regulating blood 

pressure, endocrinological and metabolic 

imbalances, and therefore the renal patient. 

requires a holistic approach within a 

multidisciplinary team. 
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