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ABSTRACT.  

The aim of this study was to determine if cervical-facial radiotherapy can influence the carious disease 

indices in relation to duration, total dose and session’s number. Materials and method The study group 

included 18 patients following cervical-facial radiotherapy for oro-maxillo-facial cancers (6 females, 12 males, 

age 45-70). The radiotherapy was performed with a dose 200cGy per session, 50Gy total dose, 30 number 

sessions, sessions duration 7 minutes. The clinical examen and paraclinical tests were performed on all patients 

included in study. DMFS, RFR, RFS, pH were determined. The results show a positive correlation between 

DMFS, RFS, radiation dose and number of radiotherapy sessions. Negative correlation was observed between 

RFR, salivary pH and the radiotherapy sessions duration. Conclusions The patients following cervical-facial 

radiotherapy present xerostomia and constitute a high cariogenic risk group.   
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INTRODUCTION 
The radiotherapy is one of the three 

principal categories of treatment of cancers 

together with surgical tumor excision and 

chemotherapy.  

The benefits of medical iradiation in the 

treatment of cancers overpass the involved 

risks  of radiotherapy. The medical iradiation 

doses are high, from 30 Gy to 80 Gy and, in 

most cases, the iradiation affects also the 

healthy adjacent tissues. 

 To reduce the risk of postiradiation 

complications, the dose received by healthy 

tissues must be at the lowest possible level 

[1]. 

 The radiotherapy is associated with 

undesired effects on salivary glands, oral 

mucosa, maxillary bones: hiposalivation, 

xerostomia, mucositis,  taste loss. 

The patients under cervical-facial 

radiotherapy have high risk to develop 

rampant dental caries, known as 

postirradiation dental caries. The carious 

lesions tend to evoluate at 4 weeks after the 

end of radiotherapy and are localised on 

atypically dental surfaces (lingual dental 

surfaces, incisal edges and cusps point).    

The aim of this study was to determine if 

cervical-facial radiotherapy can influence 

the carious disease indices in relation to 

time, total dose and session’s number. 

MATERIALS AND METHODS 

 

The study group included 18 patients 

following cervical-facial radiotherapy 

(cobalto-therapy) for oro-maxillo-facial 

cancers (6 females, 12 males, age 45-70). 

The radiotherapy doses were administered in 

200cGy per session, 50Gy total dose, 30 

number sesions, sessions duration 7 minutes. 

The clinical examen and paraclinical tests 

were performed on all patients included in 

study. DMFS, RFR, RFS, salivary pH were 

determined. 

The values of cariogenic indices were 

statistically processed using Pearson test. 

The value of correlation coefficient and 

significance level were calculated for 95% 
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confidence interval.

 

RESULTS AND DISCUSSIONS 

 

No significant correlation between the 

session time and the value of carious index 

was recorded, as the value of correlation 

coefficient is very low (r<0.3, 95%CI) 

(p=0.576, p>>0.05), accordingly to Pearson 

test.(Table 1)  

The number of sessions influences 

significantly the value of carious index 

(p=0.00), as high values of carious index are 

related to the increase of the radiotherapy 

sessions number (r=0.82, 95%CI). The 

increase of DMFS with the increase of the 

radiotherapy sessions number is duet  the 

changes of the salivary glands localised in 

the radiotherapeutic area.  

It was recorded a weak association of the 

carious index with total dose, as the value of 

the correlation coefficient (r=0.63) was 

lower comparing to that of the correlation 

between carious index vs. sessions number.  

In Table 2 it was recorded a significantly 

correlation between RFR and the duration of 

the radiotherapy sessions, with r= 0,67, 95% 

CI. The association between RFR, sessions 

number, and total dose is weaker  (r=0,58, r= 

-0,52).  The total dose of radiations indicates 

a high decrease of RFR value. 

The Table 3 show the total dose of 

radiotherapy is associated with a significant 

salivary RFS decrease (r=0.31), with weaker 

correlations between RFS, the duration of 

session and total dose.  

The increase of radiotherapy session 

duration is associated with a significant 

decrease of salivary pH (r=-0.54), and the 

increase of radiotherapy dose is associated 

with a moderate increase of salivary pH 

(r=0.38). (Table 4) 

Table 1. Indice DMFS- radiotherapy 

Indice DMFS vs. radiotherapy 

Pearson correlation 
r – correlation 

coefficient 

p – significance 

level 

95% confidence 

interval 

DMFS vs. session 

duration 
-0.1411 0.576 

DMFS vs. sessions 

number 
0.8273 0.0000 

DMFS vs. total dose 0.63768 0.004 

 

Table 2. RFR  to patients with cervicofacial radiotherapy 

RFR vs. radiotherapy 

Pearson correlation r – correlation coefficient 
p – significance level 

95% confidence interval 

RFR vs. session duration 0.6789 0.001947 

RFR vs. session number 0.5811 0.002136 

RFR vs. total dose -0.5217 0.005741 

 

Table 3. RFS  to patients with cervicofacial radiotherapy 

RFS vs. radiotherapy 

Pearson correlation r –correlation coefficient 
p – significance level 

95% confidence interval 

RFS vs. session time 0.5542 0.01991 
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RFS vs. session number 0.5586 0.02145 

RFS vs. total dose 0.3199 0.06428 

 

Table 4. Salivary pH for patients in cervicofacial radiotherapy 

pH vs. radiotherapy 

Pearson correlation r –correlation coefficient 
p – significance level 

95% confidence interval 

pH vs. session time -0.5498 0.0184 

pH vs. sessions number -0.0682 0.7882 

pH vs. total dose 0.3803 0.0119 

 

Treatment of head and neck cancers 

involves radiotherapy. Patients undergoing 

radiotherapy for HNCs are prone to dental 

complications. In a study, Beech et al., 2014, 

mentioned that RT damages normal cells 

also, especially those that are rapidly 

dividing, by the same mechanism thus 

producing RT-induced adverse effects [2]. 

The oral cavity is a common site for 

radiation-induced adverse effects. The 

adverse effects can be due to high oral 

mucosal cells turnover rates, a diverse and 

complex microflora, and trauma to oral 

tissues during normal function [3]. 

Xerostomia is a consequence of 

radiotherapy due to the apparition of 

sialadenitis, an inflammatory disease with 

destructive effect on salivary glands 

(fibrosis, loss of functions). The saliva 

becomes more viscous and provokes 

difficulties to mastication and speaking, the 

loss of taste and the increase of the 

cariogenic risk. Xerostomia can reduce the 

life quality by the secondary effects: 

rampant caries, mastication, deglutition and 

speaking difficulties, oral candidosis.  

In the absence of saliva, demineralisation 

is much more predictible and is more 

difficult to be stopped. In the first two 

weeks, with a total dose of 20 Gy, 80% of 

the salivary function is lost. The irradiation 

dose and the volume of the exposed salivary 

glands tissues are the two „key‖ factors that 

determine the degree of the decrease of 

gland function. The xerostomia is 

irreversible when the irradiation total dose 

overpassed 70 Gy. In these conditions, at the 

end of radiotherapy the decrease of the 

saliva volume can reach 95%.  

The parotid glands are the most sensible 

to the cervicofacial radiotherapy; the 

sensitivity of the other salivary glands is 

lower. The specific mechanisms responsible 

for the salivary glands disorders are not 

completely known. It seems that irradiation 

produces the death of mitotic cells and has 

direct effect on ADN as well a the negative 

effect on young cells [4]. 

Someya et al. (2003) found that 58 Gy 

dose produced the total loss of the salivary 

gland function, even after stimulation [5].  

The rapid decrease of the saliva volume 

determines the patients to frequently 

consume sweet liquids, producing the 

changes of oral microflora in favour of the 

cariogenic Streptoccocus Mutans and 

Lactobacillus. These changes create 

conditions for the apparition of at least 10 

rampant caries in a periode of one year, in 

direct relation with the total irradiation dose, 

the degree of salivary tissues damage and the 

xerostomia duration[6]. 

The postirradiation salivary pH can 

decrease to values under the hard dental 

tissues carioresistance threshold, provoking 

the loss of minerals from enamel and 

dentine.  

In our study we analysed statistically the 

indices DMFS, RFR,RFS, salivary pH in 

relation to the irradiation sessions duration, 

the irradiation sessions number and the total 

irradiation dose. For DMFS it was observed 

a significant correlation between the sessions 

number and DMFS, as DMFS increased with 

the increase of the sessions number (r= 0,82, 

95%CI). For RFR, it was observed a 
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decrease in relation to the total dose (r=-

0,52, 95% CI). For RFS, it was observed a 

decrease with the increase of total irradiation 

dose ( r = 0,31, 95% CI). For salivary pH, it 

was observed lower values when the 

duration of irradiation sessions was 

increased (r = - 0,54, 95% CI).   

The results show the direct effect of 

hiposialia on the rampant caries apparition 

and evolution for the patients submitted to 

cervicofacial radiotherapy. The decrease of 

the rest salivary flow and the stimulated 

salivary flow is correlated with the number 

of irradiation sessions. When the number of 

irradiation sessions is limited, the hiposialia 

is temporary and reversible, with high 

success rate of the dental caries treatment.  

Allard W.F., Salah El-Akkad and J.C. 

Chatmas,1993, investigated the optimal 

dental management before the initiation of 

the cervicofacial radiotherapy, highlighting 

the collaboration between dentist and 

oncologist/radiation therapist. They 

recommended the use of a pre-radiotherapy 

assessment document, with a complete 

clinical and radiographic examen, useful for 

the initiation of a therapeutic procedure that 

will minimize or prevent the oral 

complications induced by radiotherapy, and 

will establish the number and intervals for 

post-radiotherapy sessions [7].  

Backstrom I., Funegard U.,Andersson 

I.,in a study of 1995, concluded that 

xerostomia associated to cervicofacial 

radiotherapy can increase the risk for 

improper nutrition. For the patients with 

R.F.S. < 0,5 ml/min., the daily calories 

supply  was with 300 kcal. lower comparing 

with control, with deficiencies in vitamines 

A, E, C, B6, and minerals Fe and Zn [8].  

Jones R.E.,Takenchi T., Eisbruch A.,in a 

study of 1996, determined that parotid 

glands that received  49 Gy had significantly 

higher decreases of the saliva volume (RFR, 

RFS) after the initiation of radiotherapy as 

well as after 1 year postirradiation, 

comparing with parotid glands outside the 

irradiation areas (3,5 Gy) [9].  

Fattore et al. observed that one of the 

earliest problems after RT is the 

development of abnormal caries [10]. 

Irradiated patients are at increased risk for 

the development of a rapid, rampant carious 

process known as radiation caries [11]. 

Caries frequently becomes severe in the 

cervical and incisal edges of teeth and, if left 

untreated, can progress rapidly to involve the 

pulp.  

According to Epstein et al. whole 

stimulated and resting saliva productions are 

decreased by 36.67% and 47.9%, 

respectively, by the end of 1 week of RT 

[12]. 

The patient can become uncomfortable as 

salivary lubrication is lost leading to sticky 

mucosa, difficulty in swallowing and food 

sticking to the teeth. Individuals also 

complain of burning sensation on eating 

spicy food. This results in decreased 

nutritional intake and weight loss. Dry 

mucosa is also more prone to bleeding, 

resulting in bleeding gums [13]. 

On the other hand, Kielbassa et al., says 

that, on an average, pH after radiation falls 

from 7·0 to 5·0, which is cariogenic. As the 

pH and buffering capacity of saliva are low, 

the minerals of enamel and dentin dissolve 

easily. Thus, the process of remineralization 

of the dental hard tissue does not occur in 

the oral environment of HNC patients after 

radiotherapy is prone to demineralization. 

Consequently, remineralization capacity of 

saliva is hampered [14]. 

Springer et al. observed in a study that 

irradiation is thought to have a direct 

destructive effect on dental hard tissue, 

especially at the dentinoenamel junction 

(DEJ) [15]. Besides destruction at the DEJ, 

significant micromorphometric differences 

in the demineralized nature of irradiated 

enamel occur, suggesting that enamel is less 

resistant to acid attack after irradiation When 

teeth are located in the irradiation field, 

hypovascularity results in a decrease in the 

circulation through pulpal tissue. The effect 

of radiation on vascular flow to the dentition 

as a whole also plays a role in this 

multifaceted caries-promoting cycle [16]. 

In the study done by Springer et al., a 

significant increase of the collagen cross-
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links hydroxylysylpyridinoline and 

lysylpyridinoline in dialyzed and 

ultrafiltrated probes of pulpal tissue of 

irradiated as compared to nonirradiated 

teeth, indicated a significant increase in 

amounts of collagen fragments by direct 

radiogenic destruction. It was suggested that 

radiogenic destruction of collagen within the 

dental pulp may contribute to secondary 

fibrosis and decreased vascularity, thereby 

impairing the odontoblastic metabolism [15]. 

The degeneration of the odontoblast 

processes leading to obliteration of dentinal 

tubules was found due to direct radiogenic 

cell damage with hampered vascularization 

and metabolism particularly in the area of 

the terminations of the odontoblast processes 

[17]. A deficit in metabolism combined with 

a latent damage of the parenchyma 

ultimately resulted in functional symptoms 

such as subsurface caries. Subsurface caries 

is the main factor contributing to the atypical 

and comparatively rapid progress of 

irradiation caries which may not be 

explained by hyposalivation alone [18]. 

An increase in the stiffness of enamel and 

dentine near the DEJ was observed. The 

increased stiffness is hypothesized due to a 

radiation-induced decrease in the protein 

content, with a much greater reduction in the 

enamel sites as compared to dentin. These 

changes in mechanical properties and 

chemical composition can contribute to DEJ 

biomechanical failure and enamel 

delamination that occurs postradiotherapy 

[19]. It was observed that minimal tooth 

damage occurs below 30 Gy; there was a 2–

3 times increased risk of tooth breakdown 

between 30 Gy and 60 Gy likely related to 

salivary gland impact; and a 10 times 

increased risk of tooth damage when the 

tooth-level dose is above 60 Gy indicating 

radiation-induced damage to the tooth in 

addition to salivary gland damage. These 

findings suggest a direct effect of radiation 

on tooth structure with increasing radiation 

dose to the tooth [20]. 

Thus, radiogenic dental damage is the 

result of reduced salivary flow, as well as 

possible direct radiogenic damage. 

For these patients the general pratitioners 

and dentists must focus on the prevention 

and the treatment of xerostomia and rampant 

caries. It is recommended the administration 

of saliva stimulation medication as well as 

the initiation of fluorisation sessions before 

and after the end of radiotherapy, on a 

periode of 3-6 months.  

In the study done by Barlean L. et al, in 

2015, it has been observed that glassionomer 

cements are preferred as sealants, because 

they have a carioprophylactic effect [21]. 

These cements materials are recommended 

for patients with rampant caries to seal the 

cavity caries and to ensure the maintenance 

of pulp vitality 

  

CONCLUSIONS  
The patients following cervical-facial 

radiotherapy present xerostomia and 

constitute a high cariogenic risk group.   

The volume and quality of saliva are 

significantly disturbed after the exposure to 

radiations due to the negative effects on 

parotid glands.  

Our results show a direct relation 

between the increase of total radiation dose 

and the decrease of rest salivary flow and 

stimulated salivary flow, with dramatic 

consequences on salivary pH and DMFS. 

For these category of patients it is 

requested the prevention of new carious 

lesions as well as the administration of 

salivary stimulents to counteract the effects 

of xerostomia.  

Considering these data the dentists must 

collaborate with general medicine 

pratitioners to monitorise the evolution of 

carious lesions for patients under cervical-

facial radiotherapy.  

. 
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