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Abstract

Purpose: Cystic fibrosis (CF) is one of the most common 
genetic diseases worldwide. It is caused by mutations of the 
gene situated on the long-arm of the 7th chromosome cod-
ing Cystic Fibrosis Transmembrane Conductance Regulator 
(CFTCR) which is responsible for the synthesis of cAMP-
-dependent membrane chloride channel located on the top 
surface of epithelial cells of exocrine glands. Accumulation 
of the secretion in the outlet ducts caused by a dysfunction 
or lack of CFTR proteins leads to abnormal activity of exo-
crine glands, especially in the respiratory and alimentary 
tracts. Carbohydrates, the main dietary component, sup-
ply energy to the body, but at the same time are the major 
cariogenic agent. The aim of the current study was to assess 
dental caries disease and oral hygiene in CF patients in the 
region of Podlasie.

Material and methods: The study involved 23 patients 
with cystic fibrosis, aged 2.5-24 years, from the Podlasie 
Province treated in the Outpatient Cystic Fibrosis Depart-
ment of the Children’s University Hospital in Białystok. 
Three age groups were distinguished: 1-5, 6-12, 13-24 years. 
The following were evaluated: caries incidence (percentage 
of patients with caries CI), caries intensity – based on the 
mean dmf/DMF score, oral hygiene – based on the dental 
plaque index (OHI-pl).

Results: The incidence rate of caries was found to be 
very high both in the CF population and in the control 
group. In children with mixed dentition it was 100%. For 
permanent teeth, mean DMF score was 3.55 in group II and 
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10.9 in group III. In CF patients, dental plaque index was the 
highest in group III.

Conclusions: In CF patients, there is a serious risk of car-
ies due to severe course of the disease, long-term administra-
tion of medications and high carbohydrate diet. CF patients 
should remain under constant dental care according to the 
individually designed programmes of oral health promotion 
and caries prophylaxis. 

Key words: dental status, oral hygiene, cystic fibrosis.

Introduction 

Cystic fibrosis (CF) is one of the most common genetic dis-
eases worldwide. It is caused by mutations of the gene situated 
on the long arm of the 7th chromosome coding Cystic Fibrosis 
Transmembrane Conductance Regulator (CFTCR) which is 
responsible for the synthesis of cAMP-dependent membrane 
chloride channel located on the top surface of epithelial cells 
of exocrine glands [1]. A dysfunction or lack of CFTR proteins 
leads to disorders in Cl– transport through cell membranes and 
increased Na+ and water absorption, resulting in the formation 
of dense and sticky secretion. Accumulation of the secretion in 
the outlet ducts leads to abnormal activity of exocrine glands, 
especially in the respiratory and alimentary tracts [2].

It is estimated that in Poland (like in most European coun-
tries) cystic fibrosis occurs in 1/2 500 newborns and every 25th 
person is a carrier of abnormal CFTR gene, responsible for the 
disease. In the classic form (fully symptomatic), cystic fibrosis 
patients present with predisposition to bronchitis and pneumo-
nia, failure of the exocrine part of the pancreas, male infertility 
and elevated sweat chlorine concentration [3,4]. Respiratory 
pathologies frequently determine the quality and length of life. 
Carbohydrates, the main dietary component, supply energy to 
the body, but at the same time are the major cariogenic agent. 
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This may suggest that CF patients are particularly susceptible to 
dental caries.

The aim of the current study was to assess dental caries dis-
ease and oral hygiene in CF patients in the region of Podlasie.

Material and methods

The study involved 23 patients with cystic fibrosis, aged 
2.5-24 years, from the Podlasie Province treated in the Outpa-
tient Cystic Fibrosis Department of the Children’s University 
Hospital in Białystok. Three age groups were distinguished: 1-5, 
6-12, 13-24 years, based on dentistry literature data and taking 
dentition type into consideration (deciduous dentition group 
I, mixed dentition group II, permanent dentition group III). 
The control group consisted of 23 healthy subjects randomly 
chosen out of those admitted to the Specialist Dental Clinic, 
Medical University of Białystok. Each CF patient was matched 
by age and gender to a control subject. The patients underwent 
a routine dental examination in artificial light, using a probe 
and a mirror. The methods used were consistent with the World 
Health Organization guidelines. Oral hygiene was checked after 
prestaining of the plaque with Red Cote tablets, Butler. The 
patients’ parents gave their consent for dental examination.

The following were evaluated:
– caries incidence (percentage of patients with caries CI)

– caries intensity – based on the mean dmf/DMF score
– oral hygiene – based on the dental plaque index (OHI-pl 

according to Green and Vermillion) 

Results

The incidence rate of caries was found to be very high both 
in the CF population and in the control group (Tab. 1). In the 
deciduous dentition group, the incidence rate reached 50% in 
CF and control children. In children with mixed dentition it was 
100% (66% in control) and in children and adolescents with 
permanent teeth it was 90% (like in control). Only 3 CF patients 
and 6 healthy subjects were not affected by caries. 

The intensity of the caries disease process was expressed as 
the mean dmf/DMF score (Tab. 2, 3, 4), which determines car-
ies intensity for all subjects, not only those with caries. For CF 
patients, mean dmf was 3.25 in group I (deciduous dentition) 
and 2.44 in group II (mixed dentition). For permanent teeth, 
mean DMF score was 3.55 in group II and 10.9 in group III, thus 
being lower than in healthy subjects. 

In CF patients (Tab. 5), dental plaque index was the high-
est in group III (1.28). It was lower in mixed dentition patients 
(0.5), while in patients with deciduous dentition the plaque was 
not present. Slightly higher values of OHI-pl were noted for the 
respective control groups. 

Table 1. Incidence of caries in the groups (CI)

Study subjects
Number of subjects with caries

CF patients Control group
n % n %

Number of subjects aged 2.5-5 years with deciduous dentition 4 2 50 2 50

Number of subjects aged 6-12 years with mixed dentition 9 9 100 6 66

Number of subjects aged 13-24 years with permanent dentition 10 9 90 9 90

Overall 23 20 87 17 74

Table 2. Mean dmf in deciduous dentition in the study groups

Group I Number of subjects (n)
Mean dmf and its respective elements

d m f dmf

Deciduous dentition
4 CF patients 3.25 0 0 3.25

4 Control group 2.75 0 0 2.75

Legend: dmf – mean dmf score in deciduous teeth; d – mean number of deciduous teeth with active caries, m – mean number of deciduous teeth 
extracted due to caries, f – mean number of filled deciduous teeth 

Table 3. Mean dmf/DMF score in mixed dentition in the study groups

Group II Number of subjects
Mean dmf + DMF and its respective elements

D d D+d M m M+m F f F+f DMF dmf DMF+dmf

Mixed dentition
9 CF patients 2.33 1.77 4.11 0 0.55 0.55 1.22 0.11 1.33 3.55 2.44 5.99

9 Controlgroup 0.22 1.22 1.44 0 0.44 0.44 0.55 2.11 2.66 0.77 1.77 2.54

Legend: dmf+DMF – mean dmf+DMF score in mixed dentition, d; D – mean number of teeth with active caries; d – deciduous teeth; D – perma-
nent teeth, m; M – mean number of teeth extracted due to caries, m – deciduous teeth; M – permanent teeth; f,F – mean number of filled teeth; f 
– deciduous teeth, F – permanent teeth 
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Discussion

Due to its common incidence, dental caries belongs to 
social diseases. Its main etiological factor is the bacteria most 
frequently transmitted by parents or caretakers in the early 
childhood [5]. Carbohydrates provided to the oral cavity 
together with food are the medium for cariogenic bacteria. As 
CF patients receive high carbohydrate diet, it is assumed that 
the cariogenic process can be more intensified in this group of 
patients. Various species of bacteria break down saccharides to 
acids, which leads to enamel demineralization and cavity forma-
tion. When oral hygiene is insufficient, dental deposits undergo 
mineralization and being transformed into dental calculus cause 
parodontosis [6]. CF patients, burdened with numerous ailments 
from many organs, receive various medications which affect the 
quality and quantity of saliva secretion [7]. Moreover, their 
potential cariogenic effect on teeth is increased by sweeteners 
added to drugs to improve taste [8]. Inhalers contain steroids 
which after long-term administration may cause oral mycosis, 
just like antibiotics taken in great amounts. Due to frequent 
infections of the upper respiratory tract, CF patients often 
breathe through the mouth, which promotes malocclusions and 
predisposes to periodontitis and inflammation of oral mucosa. 
The incidence of caries in the study population of CF patients in 
the Podlasie Province was high and in most cases comparable to 
the data reported by Olejniczak et al. for the study population in 
Poland [9,10]. Consistent with our results was higher caries inci-
dence rate found within the age ranges of 6-12 and 13-24 years 
in CF patients, as compared to the controls. However, in our 
study, in the age range of 2.5-5 years, the incidence rate in CF 
patients was similar to that noted in healthy subjects. A compari-
son of caries incidence between patients with cystic fibrosis and 
cow milk intolerance, which is also manifested in malabsorption 
of nutrients, is more favorable for CF patients. Caries incidence 

was higher in children with food intolerance both for deciduous 
and permanent teeth (fp=88.50% i FP=95.20%, respectively) 
[11]. This may be caused by medications taken and a different 
type of diet, particularly in the period of maturation. Similarly 
to other authors, we found lower caries intensity expressed 
in mean DMF score only in CF patients aged 13-24 years, as 
compared to the control group [12-14]. Also in the study con-
ducted by Olejniczak et al. on the Polish population, the p/P 
component for each study group in Podlasie was higher in CF 
patients than in the respective control group, being the highest 
in group III=5.8, with a lower mean DMF for these patients 
compared to healthy subjects [9]. Vitamin and micro- and mac-
roelement therapy instituted in CF patients strengthens enamel 
and thus makes it more resistant to the caries process. Digestive 
enzymes taken by CF patients have a beneficial effect on saliva 
buffer capabilities [15], creating better conditions for the oral 
ecosystem. CF patients had higher concentrations of calcium, 
phosphate and potassium ions [16], increased pH of the saliva 
and greater buffer capacity [17], which suggests a simultaneous 
effect of these parameters on the reduction in caries intensity in 
CF patients.

Long-term antibiotic therapy in CF patients may inhibit 
the quantity of cariogenic bacteria in the oral cavity [15,18], the 
assumption confirmed by the mean DMF value for this group 
and a smaller predisposition to periodontitis. In the clinical 
study on the Podlasie population, like in other studies con-
ducted in Poland and Belgium, CF patients demonstrated better 
clinical condition of periodontal tissues than healthy subjects, 
i.e. smaller bleeding from the gums and less or no dental cal-
culus [1,8,10]. This is confirmed by lower values of oral hygiene 
index OHI-pl noted in the present study, despite poor awareness 
of the patients and their caretakers concerning oral ailments, 
observed in the accompanying surveys. 

Table 4. Mean DMF in permanent dentition in the study groups 

Group III Number of subjects (n)
Mean DMF and its respective elements

D M F DMF

Permanent dentition
10 CF patients 5.8 0.1 5 10.9

10 Control group 5.5 0.3 7 12.8

Legend: D – mean number of permanent teeth with active caries; M – mean number of teeth extracted due to caries; F – mean number of filled 
permanent teeth; DMF – mean DMF score in permanent dentition

Table 5. Oral hygiene index (OHI- pl) according to Green and Vermillion in the study groups

CF patients Number 
of subjects OHI-pl

OHI-pl
<1 1

n % n

I 4 0 0 0 0 0

II 9 0.55 7 77.77 2 22.23

III 10 1.28 4 40 6 60

Control group

I 4 0.99 1 25 3 75

II 9 0.81 6 66.66 3 33.34

III 10 1.31 4 40 6 60

Legend: n – number of the study subjects; OHI pl – oral hygiene index (plaque) according to Green and Vermillion
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Conclusions

1. In CF patients, there is a serious risk of caries due to 
severe course of the disease, long-term administration of medi-
cations and high carbohydrate diet. 

2. CF patients should remain under constant dental care 
according to the individually designed programmes of oral 
health promotion and caries prophylaxis. 
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