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Abstract 

Radiation therapy is the use of high-energy rays, inhibition of a cure of cancer cell 
proliferation, while its widely used in clinical treatment, side effects caused by 
radiotherapy. Accept the face and neck radiotherapy in patients with oral cavity over a 
period of time at the same time the most teeth will happen if the loss and caries 
susceptibility enhanced markedly, the tooth body microstructure and salivary glands. 
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1. Introduction 

Radioactive decay is the head and neck cancer (HNC) is one of the most common oral 
complications after radiotherapy (1), Risk of caries rate is as high as 88.55% (2). Is a kind of 
progress rapidly in after radiotherapy, wide range of involvement of tooth hard tissue 
devastating diseases. Think at present, Radiation damage to the tooth hard tissue is the main 
pathogenic factor of radioactive decay (3) Due to the organic matter content is higher than that 
of enamel, dentin causing dentin changes after radiotherapy with enamel more obvious, so the 
tooth but also the nature of change(4、36). At the same time, Radiation damage of periodontal 
membrane and the change of microstructure lead to decreased glands, salivary glands that 
makes the hard and soft tissue inside the mouth saliva lost that cause tooth pain, weakness in 
the protective effects of early symptoms of radioactive caries(5).In recent years for the 
prevention of caries protectant research has been one of research hot spots.This review will be 
around after radiotherapy of tooth hard tissue mineralization degree and the change of the 
salivary glands and protective agent of related research. 

2. The tooth hard tissue changes 

Radioactive decay is called a "rampant caries," early lesions can be found that the teeth surface 
change in colour like black or brown (37), Sometimes can also be found in enamel surface crack, 
Enamel is sensitive to radiation caused by hard tissue serious demineralization and glaze 
dentine boundary (EDJ) type I collagen, such as organic matter decomposition, will further 
aggravate enamel stratified and the bottom of the dentin exposure to the highly to caries sex 
oral environment, Tooth neck or a dark brown ring defect are scattered in the infiltration of 
brown spots, the color change is unique to the patients after radiotherapy mouths logo (6). 
Large area of demineralization of enamel surface, texture is soft and even a depressed, more 
visible in the enamel on the surface of large area missing or completely missing, cause the 
enamel at the bottom of the dentin exposure. Tooth hard tissue damage quickly, this sees more 
at molars (13, 31). HNC the severity of the patients with radioactive decay with time is after 
radiotherapy and radiotherapy after the longer, the degree of tooth decay is more serious (2). 
Studies have shown that in patients with 60-70 gy doses of radiation, Surface microstructure of 
radioactive decay more rules than traditional cavities, and widely to the surrounding tissue 
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infiltration (7), Optical coherence tomography (OCT) system show that radioactive decay image, 
the mining area is the white area, translucent area to black area (37). While traditional caries 
mineral loss is limited to take off mine area, less to the penetration of the medullary cavity (8). 
Using scanning electron microscopy (SEM) under 50 x and 500 x magnification observation, 
prove the point, Under the magnification of 5000 x and 25000 x observed radioactive decay has 
more obvious phenomenon of minerals decomposition, but the surface of the traditional dental 
caries. MicroCT show that there are large areas of low density in the radioactive decay of the 
specimen image (7, 8), but as a result of because of radiation caries bad teeth are more difficult 
to get, DenizYe ş im (9) and others found that the radiation dose in 30 gy in the experimental 
group and the following, the space between the enamel crystal increases, But compared the 
experimental group and the control group found the C, O, Ca, P, N elements such as percentage 
did not differ significantly. When the experimental dose reach 60 gy, enamel inside the crystal 
content is lower.Fanweiwei(10) study found that the enamel surface morphology under 
different doses will change after radiation exposure. But the enamel acid solubility is not due 
to the change of the exposure dose obvious difference; Dentin morphology and collagen 
solubility will change after radiation dose reach 60 gy, the acid solubility of dentin will decrease, 
When radiation dose in 30 gy, dentin did not change obviously. Research is pointed out that the 
change of tooth hard tissue to 30 gy as boundaries, When the radiation dose more than 30 gy 
tooth hard tissue began to appear the corresponding change, With the increase of irradiation 
dose of tooth hard tissue damage will be more obvious, At the same time in the early detection 
of mineral loss and actively take effective treatment for radioactive caries prevention is 
important one annulus. 

3. The radiation area changes of the salivary glands 

Saliva has wetting, ph adjustment mouths, antibacterial, clean, and the ability of mineralized 
teeth again, In maintaining the mouths dental health prevention of caries disease plays a crucial 
role in (11). Face and neck cancer patients in the process of radiation therapy, Ray may in 
addition to the tooth hard tissue injury, are also of soft tissue around the teeth and salivary 
glands produce different degree of damage (3), Salivary gland volume after radiation therapy 
can produce different degree of atrophy, severe cases can lead to patients with salivary gland 
inflammation leads to decrease of saliva in the mouth (12, 13) .Rajesh v. Lalla (14) found that 
patients with radiation therapy after six months of saliva flow rate decreased from 1.09 ml/min, 
Due to saliva to reduce its cushion is abate, cause the face and neck in patients undergoing 
radiotherapy within the mouth teeth greatly increases the likelihood of caries. AliceMarkitziu 
(15) and others found that when the radiation dose more than 60 gy of salivary gland system 
damage is permanent and even lead to loss of salivary gland function. The illuminate of salivary 
gland by radiation can produce low permeability, Lead to component change of saliva (16) 
which affect the balance between trace elements in the mouth, to further promote 
demineralization of tooth hard tissue. Radioactive decay is a kind of common disease caused by 
factors interact with each other, In addition to the rays of tooth hard tissue and direct damage 
of the salivary glands, Trace elements and mouths imbalances and bacterial flora changes is 
closely related to various factors, Enhance the face and neck radiotherapy in patients with oral 
self health care consciousness, on the premise of effective treatment of lesions, as far as possible 
to reduce radiation dose can to a certain extent reduce the radioactive, to improve the patient's 
quality of life. Therefore in the process of prevention and cure should not simply focus on one 
direction, It should be hard and soft tissue multiple directions for care and protection, should 
give priority to in order to prevent radioactive decay in the clinic. 
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4. The type of protective agent and advantages 

4.1. The application of fluoride 

With the advent of fluorine protective agent, the incidence of radioactive decay got obvious 
improvement,Topical application of fluoride is the world recognized as one of the effective 
methods to measure.Fluorine paint protection as a kind of sustained-release dosage form of 
fluoride, as early as 1994 have been approved for clinical application (17), Fluoride protective 
lacquer has desensitization effect, can effectively eliminate the teeth after injury caused by 
allergic pain (18).Can also increase the fluoride fluoride protection lacquer and the tooth 
surface contact time, guarantee the teeth local fluorine ion to maintain effective 
concentration,enhance fluoride ion infiltration amount and depth, effectively enhance the 
capacity of dental methods, prevent the happening of the radioactive decay or reduce its 
severity (19);NishthaGupta (20), and other research has shown that head and neck 
radiotherapy in irradiation before teeth surface fluorine coating can effectively reduce the 
occurrence of radioactive decay, improve the patient's quality of life. More traditional 
toothpaste with fluoride and mineralization toothpaste can more effectively prevent the 
occurrence of root surface caries (21).Fluoride and fluoride preparation has a more significant 
role in prevention of caries, can effectively reduce the happening of the decay improve patient 
satisfaction, the clinical application of fluoride long mature technology, product variety can be 
used in different conditions, high degree of patients, the scope of its application in clinical are 
constantly change. Ya-li guo (22), and other related parts respectively before radiotherapy in 
patients with oral coating and sodium fluoride coating and physiological saline comparison, 
found after radiotherapy with physiological saline group of caries loss of number of fillings 
(DMFT) and caries filling surface number (DMFS) is obvious higher than that of sodium fluoride 
coating group, that sodium fluoride coating can effectively prevent radioactive decay, more can 
effectively maintain oral health than physiological saline. Guo jia le (23) and casein peptide 
phosphate fluoride respectively - such as the amorphous calcium phosphate (CPP - ACP) in 
different groups of baby teeth teeth table, Through the contrast before and after radiation that 
fluoride with CPP - ACP all have protective effect on tooth enamel,The CPP - the safety and 
convenience of ACP is more superior to the fluoride. through the contrast before and after 
radiation that fluoride and CPP - ACP have protective effect on tooth enamel, and the CPP - the 
safety and convenience of ACP is more superior to the fluoride. Beatriz martinez DE Souz (24), 
found that compared with NaF varnish, placebo varnish,TiF4 varnish and SDF solution can 
obviously reduce the loss of minerals, the above materials can reduce the dentine caries caused 
by radiotherapy, but failed to fluoride protection in terms of depth of the lesion. Zhu Qiong (25), 
and other research has shown that application of tooth, or more joy fluorine can effective 
prevention of bone demineralization caused by radiation and can promote its mineralization 
again, more the methods is better than that of fluorine on the tooth has a reputation for study 
suggests, in the protection of tooth hard tissue fluoride for radioactive caries prevention effect 
is more apparent protective effect better, but in terms of safety and convenience of other agents 
also have their respective advantages, make up for the inadequacy of fluoride. 

4.2. Other protective methods 

In addition to the tooth hard tissue take necessary protective measures, and other auxiliary 
prevention methods are essential. K.D avidHay (26), and other people's research shows that 
contain casein derivatives with calcium phosphate (CD - CP) preparation can be used in dry 
mouth after radiotherapy, can to a certain extent, reduce the incidence of dental caries, at the 
same time the preparation with fluoride application may have synergy, but two preparations 
synergy effect still needs further clinical research. Fang Yiyun(27) found that artificial saliva in 
prevention of caries illness can also play an important role in the process, can promote tooth 
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demineralization of parts to mineralization, reduce the incidence of dental caries. But due to 
the different components of artificial saliva, on the role of the radioactive decay. Chen Yan（28） 
and others found that application of 100 g/L casein peptide calcium phosphate phosphorus 
complex ToothMousse also can effectively prevent radioactive caries. Chen weiliang（29）and 
othersUsing two sets of rabbit mandibular controlled trials showed that intake of hyperbaric 
oxygen to prevent radioactive tooth in the process of radiation necrosis has significant effect. 
AmitJ. Sood (30) and so on, through the method of salivary gland transplantation to reduce the 
incidence of dry mouth after radiation therapy can effectively prevent radioactive decay. 
Rapamycin, west vickers vimy drugs such as Lin can be restored to a certain extent HNC after 
radiotherapy in patients with saliva flow, protect radiation area structure, reduce the salivary 
gland function of recession caused by radiation (31, 32).Guo Ling (33) and so on use of 
miniature pigs parotid experiments show that before radiotherapy give fibroblast growth 
factor - 2 can effectively reduce the radiation of parotid gland microvascular endothelial cell 
damage, prevent saliva flow rate is too low. J.H.K IM (34), and other studies have found that 
using 1% jaborandi alkali mouthwash mouthwash,1 hour and 0.9% salt water gargle liquid than 
significantly increase the secretion of saliva mouth, but long-term effect is not obvious 
difference .Li Zhijin (35) in 8 weeks of mice after radiation therapy will immediately after 
intravenous fat source of stem cells into mice,8 weeks after the found of its protective effect on 
salivary gland is apparent, can be used as prevention of large dose of radiation injury protection 
measures of the salivary glands. Radioactive caries prevention methods are constantly updated 
progress, besides fluoride a variety of methods and agents also can have the effect of effective 
prevention of radioactive decay, in certain circumstances, its prognosis of protection effect even 
better than that of fluoride, but now clinically for such research is less, what elements of 
radiation protection, the strongest what element to restore the most effective organization, 
how the related mechanism, still needs more research to reveal. 

5. Expectation 

Face and neck radiotherapy after surgery with radioactive decay factor has a lot of, now thought 
that mainly by the radiation damage of tooth hard tissue directly and salivary gland caused by 
damaged; So within the mouth of the corresponding parts coated protective agent can 
effectively reduce the radiation damage to local tooth body soft and hard tissue, limit the 
reduction of saliva secretion in the mouth, more effectively protect the tooth hard tissue health 
maintenance. More effectively protect the tooth hard tissue health maintenance, but it can't 
effectively solve caused by rays of salivary glands, saliva to reduce damage problem. The dose 
of fluoride and reason of limited accuracy and site of action, to make it in the clinical application 
of radioactive decay has some limitations. Using drugs or other cytokines can effectively reduce 
the radiation injury of salivary glands, but failed to avoid demineralization of tooth hard tissue; 
So the research can reduce the radiation as well as a way of tooth hard tissue after 
demineralization, and can effectively protect the salivary glands and other soft tissue, 
protective agents to reduce the radiation therapy of salivary gland damage will be the future 
research direction. 
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