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SAŽETAK

Cilj: U dostupnim podacima iz literature nema mnogo informacija o problemima pacijenata sa terminalnom fazom bubrežne 
bolesti u vezi sa oralnim zdravljem. Cilj ovog revijalnog rada je bio da se ukaže na značaj oralnih bolesti za pacijente koji se 
leče hroničnom hemodijalizom.

AUTHORS

SUMMARY

SRPSKI

Objective: In the available literature data, there is not much information about problems of patients with end stage kidney 
disease in relation to oral health. Our objective was to show the importance of oral diseases for patients on hemodialysis.

Data sources: In this review article, the sources of data are review articles and scientific articles in the English language pu-
blished in MEDLINE database. The choice of studies was based on keywords: Chronic kidney disease, Hemodialysis, Oral 
health, Periodontal diseases.

Results: It is assumed that almost 90% patients with chronic kidney disease manifest some symptoms of oral disease. There-
fore, it is important to determine the impact of periodontal disease on the progression of kidney failure in these individuals, 
to evaluate inflammatory parameters in this patient population, to assess the degree of bone loss and periodontal disease 
index, to determine the presence of bacterial strains, paradontopathy of gingival fluid and antibody titers, to examine 
correlations of proinflammatory cytokines in the gingival sulcus and serum, as well as to determine the relationship between 
periodontal tissue and inflammatory mediators. Periodontal diseases can increase the possibility of developing chronic kidney 
disease by 1.5 to 2 times. These oral diseases include gingival hyperplasia, periodontitis, xerostomia, unpleasant breath, 
changes in the oral mucosa, malignancies, oral infections, dental abnormalities and bone lesions.

Conclusion: This requires serious cooperation between nephrologists and dentists to make proper communication possible, in 
order to provide quality dental care for this growing patient population in accordance with new treatment strategies.
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Izvori podataka: U ovom preglednom članku izvori podataka su pregledni i naučni članci na engleskom jeziku objavljeni u 
MEDLINE bazi podataka. Izbor studija zasnovan je na ključnim rečima: hronična bolest bubrega, hemodijaliza, oralno zdra-
vlje, parodontalne bolesti.

Rezultati: Pretpostavlja se da skoro 90% pacijenata sa hroničnom bolešću bubrega imaju neke simptome koji ukazuju na 
oralne bolesti. Zbog toga je važno utvrditi uticaj parodontalne bolesti na napredovanje bubrežne insuficijencije kod ovih 
osoba, proceniti inflamatorne parametre u ovoj populaciji pacijenata, proceniti stepen gubitka kostiju i indeks parodontalne 
bolesti, utvrditi prisustvo bakterijskih sojeva, da se ispita korelacija proinflamatornih citokina u gingivalnom sulkusu i seru-
mu, kao i da se utvrdi odnos između parodontalnog tkiva i medijatora zapaljenja. Parodontalne bolesti mogu povećati mogu-
ćnost razvoja hronične bolesti bubrega 1,5 do 2 puta. Oralne bolesti uključuju hiperplaziju desni, parodontitis, kserostomiju, 
neprijatan dah, promene na oralnoj sluznici, maligne bolesti, oralne infekcije, zubne abnormalnosti i lezije kostiju.

Zaključak: Oralne bolesti kod bolesnika sa hroničnom bubrežnom insuficijencijom zahtevaju ozbiljnu saradnju nefrologa i 
stomatologa kako bi se omogućila odgovarajuća komunikacija i kako bi se ovoj rastućoj populaciji pacijenata pružila kvali-
tetna stomatološka nega u skladu sa najnovijim strategijama lečenja.

Ključne reči: Hronična bubrežna insuficijencija, Hemodijaliza, Oralne bolesti, Parodontalne bolesti

 Actuality of research

 Current guidelines in nephrology do not deal with spe-
cific problems of oral health in patients with chronic kidney 
diseases [1]. However, there are several aspects that 
indirectly affect these problems. In line with the latest evi-
dence of good clinical practice concerning medical and den-
tal referrals for patients on hemodialysis, it will surely beco-
me imperative to establish interdisciplinary communication.

 During recent years the prevalence of patients with 
chronic kidney diseases has noticeably increased. For exa-
mple 14% of the adult population in the United States of 
America are estimated to suffer from chronic kidney diseases 
with significant financial costs. In 2008, more than $ 30 billi-
on was spent on their treatment. Patients with moderate 
kidney diseases were found to have 2-3 times higher morta-
lity than the general population. Namely, chronic kidney di-
seases is the ninth leading cause of death in the United Sta-
tes of America [2,3].

 Almost all chronic diseases are associated with poor 
oral health, which leads to a need for better dental care. 
This is particularly evident in patients with chronic kidney 
diseases, where oral diseases are a potential cause of wor-
sening of their already fragile health. In the global health sy-
stem dental disease and periodontitis are considered to be 
among the most expensive conditions to treat [3].

 Existing data on the prevalence and severity of oral di-
sease in patients with chronic kidney diseases are limited to 
a few studies with small samples. They show different inci-
dences of oral disease in such patients. However, based on 
these meager data it is estimated that nearly 90% of patients 
with chronic kidney diseases exhibit some symptoms of oral 
disease, especially gingival enlargement, xerostomia and 
changes in the flow and composition of saliva [4].

 Patients with chronic kidney diseases require special 
attention in relation to dental services, not only due to 
conditions typical of this disease, but also because of the 
multiple oral manifestations, side effects and specificities of 
therapeutic treatment [4]. The medical, psychological and 
socio-economic characteristics of individuals with end stage 
kidney diseases potentially affect oral health problems and 
contribute not only to quality of life, but also to morbidity 
and mortality. Up to now, serious studies have documented a 
link between cardiovascular disease on the one hand, and 
periodontal disease and gum infections on the other. Current 

INTRODUCTION research indicates a correlation between gum infections and 
kidney disease. Periodontitis is an inflammatory response to 
persistent infection caused by bacteria penetrating into the 
porous gum tissue, and this inflammatory condition can 
affect major organs, including the kidneys [5].

 Search Strategy

 In the present article review, scientific articles in the 
English language published in MEDLINE database. 

 We used keywords to search the database: Chronic kid-
ney disease, Hemodialysis, Oral health, Periodontal diseases.

 Gingival hyperplasia

 Gingival hyperplasia, usually a result of drug side 
effects, is one of the most widely documented oral manife-
stations in patients with kidney disease. There can also be a 
so-called additive effect, when hyperplasia mainly affects 
the labial surface of the interdental papilla [6].

 Most epidemiological studies have established paleness 
of the gingiva (due to the anemia of chronic disease), pete-
chiae and ecchymosis, resulting from anticoagulation the-
rapy and/or platelet dysfunction. Periodontal problems cre-
ating large dents and deep pockets often occur in patients 
with chronic kidney diseases because of these predisposing 
factors. The prevalence of periodontal disease in this popu-
lation of patients is increased most likely by immune suppre-
ssion in uremia. This inhibits the inflammatory response of 
gingiva to plaque accumulation [5].

 Chronic kidney disease and paradontopathy also conne-
ct common risk factors, such as diabetes mellitus, [7] age 
and tobacco smoking [8]. It is believed that periodontal con-
ditions are a non-traditional risk factor for chronic kidney di-
seases, due to systemic changes caused by periodontal infla-
mmation. Due to the parodontogenic presence of bacteria, 
inflammatory mediators like interleukin-1, interleukin-6, 
prostaglandine 2 and tumor necrosis factor alfa are locally 
produced and their antigens may reach the circulation [9]. 
Recent studies have shown that, in comparison with healthy 
people, patients with periodontitis may have elevated levels 
of C-reactive protein and, consequently, a mild systemic 
acute phase inflammatory response. Since the connection 
between chronic systemic infection and chronic kidney dise-
ases, as measured by levels of C-reactive protein, has been 
long known, periodontitis as a source of "chronic inflamma-
tion", may contribute to worsening of the chronic kidney di-
seases [10].
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 Xerostomia

 Xerostomia arises as a result of restricting fluid intake, 
unwanted effects of drugs (antihypertensives), subsequent 
to possible lesions of the salivary glands, decreased produ-
ction of saliva and damage to peripheral airways. Frequent 
chronic infections of the salivary glands are manifested by 
raised levels of proinflammatory cytokines in saliva. Howe-
ver, the effect of this increase on oral manifestations has not 
been extensively studied. Salivary enzymes require an alka-
line environment in the oral cavity. The buffering capacity of 
saliva was found to be significantly reduced in patients with 
chronic kidney diseases [11, 12].

 Bad breath and taste in mouth

 Patients complain of the sense of an unpleasant odor 
and metallic taste in the mouth. This is partly due to incre-
ased concentrations of salivary urea and its transformation 
into ammonia [13].

 Changes on the oral mucosa

 Uremic stomatitis includes lupus, ulcerative and hemo-
rrhagic-hyperkeratotic forms. These lesions are very painful 
and usually occur on the ventral surface of the tongue, as 
well as on the front of the mucosal surface, and they are very 
resistant to treatment but may disappear after 2-3 weeks of 
intensive dialysis treatment. Mucosal lesions (white plaques 
and/or ulcerations) appear frequently. Customary findings 
are lichenoid lesions that are associated with certain drugs 
and/or oral leukoplakia, as a secondary manifestation of 
therapy-induced immune suppression. Stomatitis and xero-
stomia are prevalent among dialysis patients. Stomatitis is 
characterized by carmine red mucous membranes, while 
xerostomia arises after rigorous restrictions on liquids and 
side effects of medicaments. Inadequate treatment of sto-
matitis and xerostomia can lead to malnutrition because of 
the impossibility of adequate food intake. In patients on 
hemodialysis vitamin and mineral deficiencies may occur 
due to poor appetite, depression, gastrointestinal tract diso-
rders, difficulty in swallowing and dietary restrictions. Vita-
min and mineral imbalance can be identified, e.g. lack of 
vitamin E may cause aphthous stomatitis, but each deficit 
can be compensated by adequate substitution after comple-
tion of dialysis treatment [14-16].

 Malignity

 The most common form of malignancy after kidney 
transplantation arises due to epithelial dysplasia and cancer 
of the lips. The increased risk of malignancy in patients with 
chronic kidney diseases is most likely caused by iatrogenic 
immunodeficiency, which enhances sensitivity to the 
mucous-tumor virus, as observed in patients with Kaposi's 
syndrome and non-Hodgkin's disease [17, 18].

 Oral infection

 Infections, especially candidiasis, are almost a custo-
mary finding in patients after kidney transplantation and 
those on dialysis. Thus, cytomegalovirus infection is common 
in the first few months after receiving a kidney. Moreover, 
immunosuppression increases sensitivity to human 
herpesvirus. Oral infections may lead to increased levels of 
C-reactive protein, thus raising the incidence of cardiova-
scular disease [19].

 Dental anomalies

 Hyperplasia of enamel, due to changes in the metabo-
lism of calcium and phosphorus, can affect both primary and 
permanent teeth. Its severity depends on the age of pati-
ents, the duration of kidney disease and the type of dialysis 
treatment. Serious erosion of the gingival surface of the 
teeth may also be observed after frequent vomiting, medi-
cation and/or dialysis. Obliteration of the pulp may result 
from imbalances of calcium and phosphorus metabolism. 
Loose teeth, malocclusion, calcification of the pulp and 
temporomandibular joint may also occur. It is interesting 
that there is a lower prevalence of dental caries. This is attri-
buted to the protective effect of urea, which inhibits bacte-
rial growth and neutralizes bacterial plaques and/or changes 
the pH of the oral cavity. Changes in dental tissues include: 
late eruption of teeth, enamel hypoplasia, loss of lamina 
dura, extension of the periodontal ligament, periodontal de-
struction, mobility of teeth, dental pulp calcification and na-
rrowing of the pulp chamber [16].

 Changes in bone

 In patients with chronic kidney diseases mechanisms for 
physiological regulation of calcium and phosphorus, vitamin 
D, parathyroid hormone and fibroblast growth factors are 
marred, which affects the integrity of bone structure leading 
to renal osteodystrophy. It was found that only 2% of hemo-
dialysis patients have normal values after histomorphome-
tric analysis of bone biopsies. Animal studies indicate a dec-
rease in cortical thickness of the mandible in a mouse model. 
Changes in bone include: demineralization of the jaw bone, 
less trabeculation, reduced thickness of cortical bone, meta-
static calcification in soft tissues, fibrocystic radiolucent bo-
ne lesions, bone fractures and disordered healing after tooth 
extraction [20-22].

 The effect of kidney disease on periodontal tissue

 The specific effects of kidney disease and kidney repla-
cement therapy on periodontal tissues, include gingival hy-
perplasia, especially in patients receiving immunosuppre-
ssive therapy after kidney transplantation, together with a 
high level of plaque, calculus, gingival inflammation and 
increased destruction of the periodontium. Gingival hyper-
plasia that occurs due to long-term therapy with calcineurin 
inhibitors and calcium channel blockers, is the most common 
complication in dialysis patients. Magnification gingiva may 
be so pronounced that it is often indicated for surgical 
therapy. Recent studies have shown that the prevalence of 
cyclosporine-induced gingival hyperplasia in patients with 
transplants varies between 22 and 58%. Moreover, the addi-
tion of a calcium channel blocker, particularly nifedipine, in 
patients receiving cyclosporine and tacrolimus may raise the 
frequency and severity of gingival hyperplasia [23-24]. The 
mechanism of calcineurin inhibitor-induced gingival hyper-
plasia is not known. However, recent studies have shown that 
genetic factors are associated with polymorphism of the tra-
nsforming growth factor beta 1 gene [25].

 Studies that focus on the periodontal health of dialysis 
patients, indicate poor oral hygiene and gingivitis, together 
with an increased level of dental plaque, calculus and conse-
cutive infections of the gingiva [16, 26-31]. This is probably a 
consequence of the strong uremic syndrome, associated with 
impaired immune function, as well as altered activity of 
lymphocytes and monocytes [32]. Many authors have found 
that the longer is dialysis depuration, the worse is the state 
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of oral health, and this contributes significantly to 
the num-ber of comorbidities, particularly 
diabetes mellitus [33].

 Periodontitis is associated with elevated 
values of other components of the acute phase of 
inflammation, including lower concentrations of 
high density lipoproteins [34, 35], increased 
amounts of low density lipoproteins [36-38] and 
neutrophils [39]. It is important to note that 
treatment of pe-riodontal disease can be followed 
by reduced levels of C-rea-ctive protein [40].

 Since diseased periodontal tissue is exposed 
to chronic inflammation, it is likely that oral 
bacteria can affect the co-urse of chronic kidney 
diseases. Greater numbers of perio-dontal red 
complex bacteria (P. gingivalis, T. forsythia, T. 
denticola) and C. albicans, as well as significant 
destruction of periodontal tissue have been found 
in patients with chro-nic kidney diseases [41] as 
well as more periodontal bacteria (P. gingivalis, T. 
forsythia, P. intermedia and P. nigrescens, A. 
actonomycemconcomitans) in periodontal pockets 
in these patients [42]. Dialysis patients with severe 
periodontitis have increased concentrations of 
proinflammatory cytokines (interleukin-8, tumor 
necrosis-alfa) and C-reactive protein in the 
gingival fluid and serum. However, classic non-
surgical treatment of periodontitis can reduce the 
levels of markers of inflammation [43].

 Therefore, regular evaluation and prevention 
of perio-dontitis is of particular importance in 

patients with chronic kidney diseases. During periodontitis 
levels of some pro-inflammatory cytokines (interleukin-1β, 
interleukin-6, tu-mor necrosis-alfa) increase [39], thereby 
stimulating the immune system. This modifies the 
metabolism of fats and enhances production of C-reactive 
protein, which leads to endothelial dysfunction, 
atherosc leros i s ,  i schemic  heart  d i - sease  and 
glomerulonephritis [40]. It is therefore not surpri-sing that 
numerous studies have established a connection be-tween 
chronic kidney diseases and periodontal disease [44-47] in 
patients with end stage kidney disease, most likely due to an 
altered immune response.

 Prevention of oral disease

 Prevention of oral disease in patients with chronic kid-
ney diseases involves the application of a series of necessary 
measures (Table 1) [48].

CONCLUSION

CONFLICT OF INTEREST

Table 1. Oral diseases prevention measures 
in patients with chronic kidney diseases

Table 2. Dental care measures and procedures 
in hemodialysis patients

 It is necessary to point out that a nephrologist should be 
included in the process of providing dental services, and the 
implementation of adequate measures and procedures in the 
dental care of hemodialysis patients (Table 2) [48].

 Comprehensive review of this problem, in patients with 
terminal renal insufficiency, requires serious cooperation 
between nephrologists and dentists to make proper 
communication possible, in order to provide quality dental 
care for this growing patient population in accordance with 
new treatment strategies.
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