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Oral health in Brazilian patients with
chronic renal disease
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Background: Poor oral health status may have an impact on the health
status of patients with chronic renal failure. Aim: To describe the oral health status of a group of
Brazilian patients with chronic renal failure. Material and methods: Retrospective review of the
medical records of patients with chronic renal failure, of whom 13 (4.5%) were in a pre dialysis stage,
158 (55%) were on hemodialysis, 23 (8.4%) were on peritoneal dialysis and 92 (32.1%) were
transplanted. General oral health, presence of dental calculus, and halitosis were recorded. The
number of decayed, missed and filled teeth was analyzed by means of DMF-T (Decayed, Missed and
Filled Teeth) index. Results: The sample was composed of 152 men (53%) and 134 women (47%),
aged 42±13 years. Oral health status was considered defective in most patients (83%). Eighty-seven
percent had dental calculus and 55% had halitosis. Transplant patients reported significantly less
halitosis (40.2%) than the rest of the groups. The DMF-T for the whole population was 20.6 and had a
positive correlation with age. Conclusions: This group of patients with chronic renal failure presented
a poor oral health status. Dental treatment programs for these patients should be implemented to avoid
the exposure to dental pathogens (Rev Méd Chile 2008; 136: 741-6).
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Salud oral en pacientes brasileños
con insuficiencia renal crónica
Introducción: Las alteraciones de la cavidad oral pueden tener impacto
en la salud de pacientes con insuficiencia renal crónica. Objetivo: Describir la salud oral de pacientes
brasileños con insuficiencia renal crónica. Material y métodos: Revisión retrospectiva de las fichas
dentales de pacientes con insuficiencia renal crónica, de los cuales 13 (4,5%) estaban en etapa
prediálisis, 158 (55%) estaban en hemodiálisis, 23 (8,4%) estaban en peritoneodiálisis y 92 (32,1%)
habían sido trasplantados. Se registró la salud oral general, la presencia de tártaro y halitosis. El número
de piezas faltantes y obturadas fue analizado utilizando el índice DMF-T (Decayed, Missed and Filled
Teeth o dientes con caries, faltantes y obturados). Resultados: La muestra estaba constituida por 152
hombres y 134 mujeres con una edad promedio de 42±13 años. La salud dental general era deficitaria
en 83% y 87% tenía tártaro. El 55% tenía halitosis y los pacientes trasplantados tenían este problema
con una frecuencia significativamente menor que el resto de los grupos. El índice DMF-T global fue 20,6
y tuvo una correlación positiva con la edad. Conclusiones: La salud oral de estos pacientes con
insuficiencia renal crónica es mala. Es importante implementar programas de tratamiento dental para
estos pacientes para evitar la exposición a patógenos que pueden causar complicaciones sistémicas.
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hronic kidney disease (CKD) is characterized
by a number of systemic complications that
result from a profound hidroelectrolytic, metabolic, and immunological imbalance. Despite the
improvements in patient care and renal replacement therapy, the impact of CKD on patient’s
morbidity and mortality is extremely high1. Recently, a number of non-traditional risk factors for
mortality such as chronic inflammation, oxidative
stress and extra-osseous calcification were identified in CKD patients, and the presence of those
risk factors was associated with poor outcomes in
this population2.
Chronic infections appear to be important
causes of persistent systemic inflammation and
generation of oxidative stress, and patients with
CKD are more prone to infections than the
general population. Signs of sustained chronic
inflammation are present in most CKD patients,
but causative mechanisms are yet to be clarified.
In addition, abnormalities in the calcium and
phosphorus metabolism are highly prevalent in
the CKD population, and this mineral imbalance is
associated with increased mortality in this group
of patients. Strategies to improve CKD patient’s
outcome will most likely need to focus on the
reduction of those risk factors3.
Patients presenting CKD are at high risk to
develop oral health complications, such as narrowing of pulp chamber4, enamel abnormalities5,
xerostomia6, premature tooth loss7, increased
prevalence of calculus8, and periodontal disease9,
when compared to the general population. Since
CKD patients present medical, psychological, and
socio-economical characteristics that may predispose to odontological problems, oral health in
dialysis and transplant patients has been proposed
to be poor, with a potential impact on patient’s
morbidity, mortality and quality of life6,10.
Uremic halitus is a well known clinical characteristic of CKD patients, but comparison between
the prevalence of this complication in different
forms of renal replacement therapy has not been
described until the present. In addition, poor oral
hygiene and development of dental calculus are
risk factors for periodontal disease, which in turn
is a potential cause of sustained systemic inflammation in patients with CKD11. Only a few studies
performed in a limited number of patients reported oral health status in CKD patients7,8,12,13, and

no reports of oral health status performed in a
clinic specialized in oral care of CKD patients are
available. Moreover, a comparison of oral health
status between pre-dialysis, hemodialysis, peritoneal dialysis, and transplant patients has not been
described until the present. Therefore, the aim of
this study was to report some parameters of oral
health status in a population of patients undergoing different modalities of CKD treatment.

MATERIAL

AND METHODS

During the years of 2001-2005, 1,829 CKD patients
were treated in the Pro-Renal Foundation Clinics for
their CKD in the predialysis (Pre; n=456), hemodialysis (HD; n=799), peritoneal dialysis (PD; n=179),
and transplant (Tx; n=395) clinics. Out of these,
about 300 patients attended the dental clinics of the
Pro-Renal Foundation, where patients were evaluated and followed up for dental diseases with a focus
on CKD. The dental clinics and counts with three
dental cabinets, which are used by two dentists,
assisted by dental students from local universities.
Two hundred eighty-six (286) patient records
were carefully reviewed by dentists, which represent 16% of the pool of CKD patients treated at
the clinics during this period. Out of the patients,
13 (4.5%) were Pre, 158 (55%) were HD, 23 (8.4%)
were PD and 92 (32.1%) were Tx patients. The
data extracted from the records were: reported
main cause of CKD, general medical condition,
current medications, and smoking. With regards to
the oral status, the following aspects were considered: general oral health condition (good or
defective), presence of dental calculus, and halitosis. The number of decayed, missed and filled
teeth was computed by means of an index,
recognized by DMF-T (Decayed, Missed and Filled
Teeth). DMF-T is a numerical representation that
indicates the prevalence of tooth decay individually or in a certain population. It is an evaluation
method, which is accepted by the international
community as an oral health indicator. It is
calculated by adding the number of decayed (D),
missed (M) and filled (F) teeth (T) which is
recommended by the World Health Organization
(WHO)14. The criteria for classifying calculus were
according to WHO recommendations. Calculus
was evaluated by observing or noticing its pres-
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Table 1. Main characteristics of the study population

ence recovering the dental surface. The study was
approved by the Ethical Committee in Research at
Pontifícia Universidade Católica do Paraná
(PUCPR) (approved under protocol 264/10184).
Values were presented as mean ± standard
deviation. Unpaired Student’s t-test was used to
investigate the oral health status in relation to
caries mean. Analysis of variance (ANOVA) was
used to compare differences between different
groups. Prevalence of each condition was compared using the chi-square analysis incorporating
Yates’ correction. Pearson Correlation was used to
evaluate association between age and DMF-T.
Calculations were performed using the JMP package for Windows (version 7.0, USA) and a p value
of less than 0.05 was judged to be significant.

Gender
Males
Females
Modalities of treatment
Pre-dialysis (PRE)
Hemodialysis (HD)
Peritoneal dialysis (PD)
Transplant (Tx)
Main cause of CKD
Chronic glomerulonephritis
Hypertensive nephropathy
Diabetic nephropathy
Other/Unknown
General medical condition
Diabetes
Hepatitis
Current medication
Antihypertensives
Diuretics
Calcium carbonate
Antiplatelet agents
Vitamins
Others
Smokers

RESULTS
The study population was composed of 152 men
(53%) and 134 women (47%), and the mean age
was 42±13 years. Table 1 shows the baseline
clinical parameters of CKD patients according to
the modalities of treatment.
The general oral health status was considered
defective to most (233/286) patients (83%), regardless the modality of treatment (Figure 1). The

n

(%)

152
134

(53)
(47)

13
158
23
92

(4)
(55)
(8)
(33)

62
53
25
147

(22)
(18)
(8)
(51)

56
73

(19)
(26)

114
70
163
35
119
162
57

(40)
(24)
(57)
(12)
(42)
(57)
(20)

100
80

Poor hygiene profile

60

%

*

40

Calculus
Halitosis

20
0
Pre
n =13

HD
n =158

PD
n =23

Tx
n =92

All patients
n =286

Modalities of treatment
Pre: predialysis; HD: hemodialysis; PD: peritoneal dialysis; Tx: transplant.
*Prevalence of halitosis in transplant patients was significantly lower than the observed in HD, PD
and Pre patients.

Figure 1. Prevalence of poor hygiene profile, halitosis and dental calculus in patients with chronic kidney disease.

A
I

R T Í C U L O

D E

N V E S T I G A C I Ó N

743

Rev Méd Chile 2008; 136: 741-746

great majority of patients (248/286) presented
dental calculus (86.7%) for all modalities of treatment (Figure 1). Halitosis was reported by 158/
286 (55%) patients. Transplant patients (Tx) reported less halitosis (40.2%) (p=0.004) when compared to groups Pre (69.2%), HD (60.7%), and PD
(69.6%) (Figure 1).
The DMF-T for the whole population was 20.6
The DMF-T for all forms of treatment is shown in
Figure 2. There was a significant correlation
between age and DMF-T (r=0.21; p<0.0001). According to what was expected, CKD individuals
with defective oral health presented a higher
number of dental caries (6.7±0.3) when compared
to patients with good oral health condition
(4.7±0.6; p=0.005). The average of tooth decay
was 5.4±4.4, and 9.7±8.7 teeth were missing.

DISCUSSION

AND CONCLUSION

The rapidly increasing number of patients with
CKD combined with the unacceptably high morbidity and mortality in patients receiving dialysis
or a renal transplant points to an urgent understanding of the mechanisms responsible for the
development of complications of CKD. From this
point of view, the evaluation and promotion of
oral health appears to be an important component
of CKD care. It is necessary for the dental

30
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25

practitioner to thoroughly understand the special
needs that arise from these patients15. This study
was a retrospective and cross-sectional analysis
that aimed to evaluate the oral health status in a
large group of Brazilian patients followed in a
clinic specialized in dental aspects of CKD. The
main findings of this study were that CKD patients
present defective general oral health status and a
high prevalence of dental calculus, factors that
may predispose these patients to oral diseases.
Patients with CKD present several relevant oral
health problems, including uremic halitus, dry
mouth, and taste and salivary alterations16-18. It has
also been observed increased prevalence of caries,
gingivitis, dental mobility, tooth loss, and dental
calculus in this population7. General oral health
condition was considered defective for most patients of the study population and correlated to
dental caries. Indeed, previous studies have suggested that oral hygiene of hemodialysis patients is
worse than that for the general population8,11,12.
Bad hygiene may be explained on the basis of the
chronic nature of the illness. Patients are concerned
about their renal disease and tend to neglect
preventive measures related to other health aspects. Renal dysfunction has been also associated
with psychological implications. These patients
experience the stress of complying with frustrating
dietary restrictions that have been found to contribute to anxiety reactions or depression19,20.

24
21

20

20,6

20
15
10
5
0
Pre
n =13

HD
n =158

PD
n =23

Tx
n =92

All patients
n =286

DMF-T
Pre: predialysis; HD: hemodialysis; PD: peritoneal dialysis; Tx: Transplant.
DMF-T: decayed, missing and filled teeth.

Figure 2. DMF-T index for the CKD patients according to the modality of treatment.
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The great majority of patients presented dental
calculus. Indeed, in a study that analyzed the
prevalence of calculus in a population from the
same region and of similar age21 showed that the
prevalence of calculus was 40%, less than half the
prevalence described in CKD patients. Dialysis
patients may form calculus more rapidly than
healthy individuals, possibly due to high salivary
urea and phosphate levels22. Other important risk
factors for the development of dental calculus are
the ingestion of large quantities of calcium carbonate (used as a phosphate binder), hyperparathyroidism, and deficient hygiene8,11,23. The
impact of the high prevalence of calculus on
periodontal disease remains to be investigated in
future studies.
Halitosis can also result from poor oral health.
Other causes of halitosis and uremic fetor are
xerostomia and the presence of urease-splitting
oral organisms, which metabolize urea (present in
high levels in these patients) and thus elaborate
ammonia6. In our study, transplant patients reported less halitosis when compared to groups of
patients with CKD before the transplant, possibly
indicating that uremic toxin levels may be the
main determinant of halitosis in the CKD population.
Dental caries is among the most common oral
health problems all over the world. They occur in
between 50 and 99% of people in most communities. The patients in the present study presented a
DMF-T equal to 20.6, equivalent to that reported
for the South population of Brazil (DMF-T =
20.6)24. Higher prevalence of caries has been
reported in CKD patients25. However, a study26
showed a low rate of caries in hemodialysis
patients, what was thought to be related to a
possible antibacterial effect of urea or increased

calculus. Although the DMF-T in the CKD patients
was identical to the general population of the
same sex and age, poor hygiene correlated to
dental caries in the study population.
According to WHO, good health is a major
resource for social, economic and personal development, and an important dimension of quality of
life. Health promotion action aims at making these
conditions favourable through advocacy for
health27. Oral health could be explained as a
status of complete normality of teeth and support
structures in both morphological and functional
ways and, also, of the perioral parts and structures
related to mastication and maxillofacial complex.
Especially in compromised individuals, like CKD
patients, oral environment might be assisted in
order to promote not only oral but general health.
Since one of the major complications in CKD
patients is sepsis, and knowing that infectious
diseases in the oral cavity may act as foci for
systemic diseases or injury in other sites of the
body, oral health must be achieved and maintained during all the CKD patient treatment period8.
Evaluated parameters suggest defective oral
health status in chronic kidney disease patients
undergoing different modalities of treatment. Supportive dental programs must be established in
order to minimize pathogens influence, which
may predispose to systemic complications.
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