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ABSTRACT  


Oral mucositis is the  painful inflammation and ulceration of the 
 oral mucosa, usually as an adverse effect of radiation therapy. It is a 
 major health problem and it can cause life style changes and  there by it 
 alters the quality of life of the patients with head and neck cancer under 
 going radiation therapy. As a complementary alternative therapy 
 apitherapy is given to the patients to improve the anatomical and 
 functional abilities, there by improving the quality of the life of the head 
 and neck cancer patients under going radiation therapy. 


So the present study  was done  to evaluate the effectiveness of 
 apitherapy in reducing oral mucositis among head and neck cancer 
 patients undergoing radiation therapy in Erode Cancer Center and 
 Human Care Global (HCG)  Cancer Center at Erode. 


The research design used for this study was quasi experimental 
design  Non equivalent control group post test  only design. Conceptual 
frame work adopted in the present study was modified Wiedenbach’s - 
helping art of clinical nursing theory (1969). The sample size was 60 
head and neck cancer patients undergoing radiation therapy among 60 
head and neck cancer patients 30 for experimental group and 30 for 
control group. The samples were selected by purposive sampling 
method. In experimental group before 15 minutes of radiation therapy, 
20ml  of  pure  honey  (apitherapy)  was  orally  given  to  the  patients  to 
swish 20 ml of honey for 5 minutes then swallow it, again after 15 
minutes of radiation therapy 20ml of pure honey (apitherapy) was 
orally given to the patients, ask the patient  to swish 20 ml of honey for 
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5 minutes then swallow it, and advised the patient to repeat the same in 
 their homes after six hours of radiation therapy. Apitherapy given daily 
 from first day of 2nd phase  of radiation therapy to last day of 3rd phase 
 of  radiation therapy(on 36th  day)[about  14  days].  Where  as  in  control 
 group patients were treated as per hospital schedule. The post test done 
 by using WCCNR oral mucositis scale was used to assess the 
 anatomical alterations and observational checklist was used to assess 
 the functional abilities after apitherapy among head and neck cancer 
 patients undergoing radiation therapy. 


The present study revealed that the post test mean score of 
 experimental group was 4(SD ± 1.74) and the control group mean score 
 was 9(SD ±3.01). The “t” value is 7.93 is greater than the table value ( 
 1.96) which is significant at 0.05 level which showed that there is a 
 significant difference  between the  degree of oral mucositis among 
 head and neck cancer patients undergoing radiation therapy in 
 experimental  group and control group. 


.  The study revealed that apitherapy technique was highly 
effective in reducing degree of oral mucositis among head and neck 
cancer patients undergoing radiation therapy. Thus apitherapy 
technique played an important role in reducing degree of oral mucositis 
among head and neck cancer patients undergoing radiation therapy  
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 THE COST EFFECTIVENESS OF HONEY 


The total amount of honey used for 30 patients for 14 days of 
 interventions is 25 liters, 200 ml. The total cost for the amount of honey 
 spent was Rs. 4,410. 


APITHERAPY PROCEDURE  


Apitherapy (20ml) of honey orally given to the patients before 15 
minutes and after 15 minutes of radiation therapy, ask the patient to 
swish 20 ml of honey for 5 minutes then swallow it and advise the 
patients to repeat the same in their homes after 6 hours of radiation 
treatment. 
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CHAPTER - I 

 INTRODUCTION 
 BACKGROUND OF THE STUDY : 

       “The concept of perfect positive health cannot become a reality 
 because man will never be so perfectly adopted to his environment that 
 his life will not involve struggles,  failures and sufferings “. 


        Dubos., S. (2004)    


Positive health will therefore, always remain mirages, because 
 everything in our life is subject to change. Health in this context has 
 been described as a potentiality-the ability of an individual to modify 
 himself or itself continually in the face of changing conditions of life. 


Park., K.  (2007)   
       Decades  before,  Hippocrates said that cancer as a disease has  
 existed all alones with man, susruta who is the father of  surgery 
 explained that cancer as a tumor which would  ulcerate  and would not 
 cure and show its seeds in other parts of the body. Twenty-five 
 centuries ago, cancer was called as Karakinos because the swollen blood 
 vessels going and corning from the tumor mass. 


Jaggi., O.P. (2006)  
 Cancer is one of the chronic and life-threatening diseases. It is a 
 major barrier to socio economic development in the country because it 
 is one of the causes of death of people. The World Health Organization 
 predicts that in the year 2563 B.E, the amount of deaths will increase to 
 11 million people with 7 million of them come from developing 
 countries. 


      Siriraj Cancer Center, ( 2004) 
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Head and neck cancer  accounts for 20% of all malignancies and it 
 was found in males more than in females. The peak is reached in the 
 interval of ages from 40 to 70 years. Out of 10 types of cancer head and 
 neck cancer is ranking the fifth most common cancer in men and the 
 ninth in women. 


       National Cancer Institute, (2005) 
 The goal of cancer treatment to cure, control and palliation are 
 achieved through the use of four treatment modalities include surgery, 
 radiation therapy, chemo therapy and biologic therapy. Among these, 
 surgery and radiation therapy have remained the most commonly used 
 treatment modalities. 


             Lewis., S. (2004)  
 The major treatment for head and neck cancer primarily involves 
 the three modalities: surgery, radiation therapy and chemotherapy, 
 administered alone or in combination. The choice of modality depends 
 primarily on site of lesions, tumor stages, opinions of physician and 
 patient’s factors. Radiation therapy and surgery are the main treatment 
 modalities  for  head  and  neck  cancer  because  most  of  them  are 
 squamous cell carcinoma that is sensitive to radiation, especially in the 
 early–stage diseases.   


      Langendijk., J. (2005) 
 Radiation therapy is a therapeutic use of ionized radiation of the 
 treatment of malignancies. Radiation is the emission and distribution of 
 energy through space or a material medium. The energy produced by 
 radiation, when absorbed into tissues, produces ionizing and excitation 
 and breaks the chemical bonds in DNA, which leads to biological effect. 


Loss of proliferate capacity results in cellular death at the time of 
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division. Therefore cancer cells are more likely to be permanently 
 damaged by cumulative doses of radiation. 


      Lewis .S. (2004) 
 Radiation therapy alone is the most common treatment for certain 
 types of head and neck cancers, such as cancer of the nasopharynx, 
 oralcavity, larynx and oropharynx. Radiation therapy is more likely to 
 preserve structure function in the head and neck cancer when 
 compared with surgical resection of the tumor. Despite the fact that it is 
 an effective treatment, complication from radiation should be taken into 
 consideration. 


       Jemal., (2006) 
 Radiation therapy of the head and neck region needs to pass the 
 mucous membranes of the oral cavity that are highly sensitive to the 
 radiation field. Therefore, this treatment modality leads to both acute 
 and late complications after completion. Acute complications occurred 
 in the short time after start receiving radiation such as oral mucositis, 
 erythema and desquamation of the skin. Late complications are 
 developing gradually over several months or years. It is the results of 
 chronic injury to vasculature, salivary glands, mucosa such as 
 xerostomia and dental decay. These symptoms may need to be treated 
 repeatedly for recovering of the functions or maintain the functions if 
 such function could not be recovered. 


      Narkwong., L. (2000) 
 Oral complication after radiation therapy for head and neck 
 cancer can occur in almost all patients. These include oral mucositis, 
 xerostoma, oral discomfort, pain, taste changes, dental carries, trismus, 
 gingivitis, dysphasia and dysphonia. 


      Trotti., E.(2000) 
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There are a number of factors determining the severity of oral 
 complications related to radiation therapy of head and neck cancer. 


Radiation factors include the total dose of radiation delivered, the 
 treatment field and pathway of radiation beams, the dose per fraction 
 and number of fractions per day, the volume of tissue treated, and the 
 duration of the treatment course.  


      Louis., S. (2004) 
   Frank., SJ et al  (2004), reported that during the past decade, 
 improvements in treatment  planning tools, computer and imaging 
 technologies, and  new therapeutic modalities have allowed radiation to 
 be delivered in a conformal fashion while minimizing treatment 
 toxicity. In the past few years, new 3- dimensional close-calculation 
 algorithms finally, modern  linear accelerators allow for modulation of 
 the close intensity of  the radiation beam, which may lead to decreased 
 side effects while ensuring that the volumes at high risk relieve the 
 prescribed dose. Radiation therapy can be delivered safely and 
 effectively to patients with breast cancer. 


       


 Complementary alternative medicine has grown dramatically 
 over the past several years. According to survey results 80% of patients 
 repeated using some type of complementary alternative medicine, in 
 that 50 % took herbal products and 30 % used relaxation techniques. 


       American Cancer Society, (2007)  
Apitherapy is a type of  complementary and alternative therapy 
which helps to reduce the degree of oral mucositis as a complication of 
radiation therapy. Apitherapy or bee therapy, is the product of the 
common honey bee for therapeutic purpose which involves the 
medicinal use of bee stings the venom and it has a strong anti 
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inflammatory and pain relieve effect, soften scar tissue and to boost the 
 body’s immune system. Thus it reduces the symptoms of oral mucositis.   


       The American Apitherapy Society (2008) 
 The contents of honey includes fructose(38.2%), glucose(31.3%), 
 sucrose(1.3%),maltose(7.1%),water(17.2%),Highersugar(1.5%),ash(0.2%) 
 and Other/undetermined(3.2%) 


The honey act as a antimicrobial, antibacterial, antioxidant,  broad 
 spectrum of bacterial and fungal species, sedatives and  honey 
 strengthens the white blood corpuscles to fight bacteria and viral 
 diseases. 


  The honey  can be used as instant energizer in nature, it act as a 
 traditional medicine which helps to reduce the swelling, ulcer, soothe 
 the  raw tissue, it helps to minizing disfiguring scar, providing energy 
 to the body which restores the damaged skin and gives soft and give  
 young looks. 


       http://www.ayurhelp.com (2010) 


NEED FOR THE STUDY 


       Cancer  is  the  leading cause of death around the world. 


According to WHO, which estimated that 84 million people will die of 
 cancer between 2005 and 2015 without intervention. Low income and 
 medium income countries are harder hit by cancer than the high 
 resource countries. It is essential to address the world’s growing cancer 
 burden and to work on effective control measures. 


       WHO (2007) 
Oral and pharyngeal cancer is the sixth most common 
malignancy reported worldwide and one with high mortality ratio 
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among all malignancies. The global number ofnew cases were estimated 
 as 405,318, about two–thirds of them arising in developing countries. 


Highest rates are reported in south Asia countries such as India and 
 Srilanka. In the USA alone, 30, 000 Americans are diagnosed with oral 
 or pharyngeal cancer each year. About 90 percent of head and neck 
 cancers are of the squamous cell variety. 


      Hamilton., N. (2010) 
 Cancer of the head and neck accounts for approximately 5% of all 
 malignancies with over 40,000 new cases and 12,000 deaths per year in 
 united states. 


      Vokes., E. (2003) 
 Globally the burden of new cancer cases in 2000 was estimated to 
 be   around 10 million with more than half of these cases originating 
 from the developing world population. Although estimates vary it is 
 estimated that by the year 2020 there will be almost 20 million new 
 cases. From the population census data for India in 1991, 609,000 new 
 cancer cases were estimated age standardized rates per 100,000 were 
 96.4 for males and 88.2 for females. The most common cancers found in 
 males were cancers of the lung, pharynx, esophagus, tongue and 
 stomach. While among females cancer of the cervix, breast, ovary, 
 esophagus and mouth were common. 


       Bobba., R. (2003) 
France is particularly concerned by head and neck cancers with 
16,005 new cases and 5, 406 related deaths in year, in addition to 
tobacco and alcohol. Human papillomavirus (HPV) has been reported 
as a risk factor for head and neck cancers. In 2007, there were 36,268 
patients  hospitalized  for  head  and  neck  cancers,  of  whom  81%  were 
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men, corresponding to 60, 200 hospital stays and 2, 87, 846 sessions of 
 chemo or radio therapy. Oro pharynx cancer was the most frequent 
 (28%of patients) followed by oral cavity cancer (25% of patients). The 
 peak of frequency was observed in the 55-59 years age group. 


       Guily., J. et’al (2010) 
 In Europe, head and neck cancer accounted for approximately 1, 
 43,000 new cancers in 2007 and were responsible of more than 68,000 
 deaths. In Europe tumors usually arise from the oral cavity, Oro 
 pharynx or larynx where as Naso pharyngeal cancer is more common in 
 the Mediterranean countries and in the Fast East countries 


      Guily., J. et’al (2010) 
 Head  and  neck  cancer  in  Thailand accounts for 20% of all 
 malignancies and it was found in males more than in females. The peak 
 is reached in the interval of ages from40 to 70 years. Out of the10 types 
 of cancer head and neck cancer is ranking the fifth most common cancer 
 in men and ninth in women. 


       Kuthasema.,  P. ( 2008) 
 Head and neck cancers are common in several regions of  the 
 world where tobacco use and alcohol consumption is high. The age 
 standardized incidence rate of head and neck cancer in males exceeds 
 30 per 100,000 regions of France, Hong Kong, the Indian sub-continent. 


Central and Eastern Europe, Spain, Italy, Brazil and among US blacks. 


The high rates > 10 per 100,000 in females are found in the Indian sub 
 continent, Hong Kong, Philipplines. The highest incidence rate reported 
 males in63.58% (France, Bas-Rhin) and in females 15.9% (India, Madras) 


      Sankaranarayanan., R. (1998) 
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One of the major reasons for the high incidence of oral cancer is 
 the continued use of tobacco. It is estimated that around 40% of the men 
 and 15% of the women use tobacco on a regular basis. However, in 
 certain areas of the country regular use increases to over 85% in men 
 and 65% in women. Women in Bangalore have one of the highest rates 
 of cancer of the esophagus in the world- around eight per 100,000. 


While the men in Bhopal have the highest rate of cancer of the tongue in 
 the world almost nine per 100,000. Tobacco related cancers account for 
 about 52% of all cancers in males and 25% of all cancers in females. 


      Khan., Y. (2003) 
 Lung cancer is the most common cancer among men in India 
 with approximately 33,000 new cases every year. In India squamous cell 
 carcinoma is the commonest variety as compared to the adeno 
 carcinoma in the west and the disease tends to occur early in India 51-60 
 years. Almost 90% of patients coming forward with lung cancers are 
 smokers with the male to female ratio of approximately 10: 1 


      Pathak., A.K et’al (2003) 
 WHO (2007) reported that in India around 7.8 lakhs new cases of 
 head and neck cancers are diagnosed every year. The head and neck 
 cancer has become the 6th most common cause of human illness in 
 India.   


The  incidence rates in some districts in India rank at the top of 
the global cancer charts, women in Delhi show the highest incidence of 
gall bladder cancer 10/1,00,000 kohima in Nagaland has a high 
incidence of cancer of nasopharynx, and  19/1,00,000 wardla in 
Maharashtra  has a high incidence rate of mouth cancer in the world. 
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In Mumbai about 8,00,000 people are diagnosed with head and 
 neck across the country each year. Tobacco related cancer accounting 
 for at least 30% of all cancer. 


       Purvish., P. (2002) 
 In Delhi tobacco related lung cancer was the most common 
 cancer (32.1%) followed by cancer of larynx 18.8%) and urinary bladder 
 (5.6%). In females, cancer of the esophagus (29.9%) was the leading site 
 associated with tobacco related cancer followed by lung (26.5%) and 
 mouth (15.9%) 


       Raina V. (2007) 
 In Bangalore the total cancer cases are likely to go up from 
 9,79,786 cases in the year 2010 to 1,148,757 cases in the year 2020. The 
 tobacco related cancers for males are estimated to go up from 1,90,244 
 in the year 2010 to 2,25,241 in the year 2020. 


      Takiar., R. (2010) 
 In Bangalore the number of cancer cases related to digestive 
 system, for both males and females are estimated to be 1,07,030 and 
 86,606 respectively, for head and neck cancers the estimates are 1,22,643 
 and 53,148 cases respectively and for the lymphoid and hematopoietic 
 system (LHS) 62,648 for males and 41,591 for females for the year of 
 2010. 


      Takiar., R. (2010) 
In Dindigul District   during the period of 1996-1998, 783 invasive 
cancers were registered, yielding an all-cancer crude incidence rate of 
56.8/100,000 males and 88.5/100,000 females.  The corresponding age 
standardized incidence rates(ASR) were 83.3 and 122.3 respectively. In 
males mouth cancer was the most frequent recorded malignancy 
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followed by tongue cancer(ASR 8.6), hypopharynx (ASR 7.8),esophagus 
 (ASR 7.8) and larynx (ASR 7.8). Thus head and neck cancers accounted 
 for  half  of  the  male  cases.  In  females,  cervical  cancer  (ASR  65.4) 
 accounted for half of the cancers followed by breast (ASR 14.2) and 
 mouth (ASR 10.2)       


      Rajkumar., R. et al (2009) 
 Biswal., et ‘al ( 2003 ) did a study on topical application of honey 
 in the management of radiation mucositis. The aim of the study was to 
 evaluate the effect of pure honey on radiation induced mucositis. 40 
 patients diagnosed with head and neck cancer requiring radiation to the 
 oropharyngeal mucosal area were divided into two groups to receive 
 either radiation alone or radiation plus topical application of pure 
 natural honey. Patients were treated using a 6 mv linear accelerator at a 
 dose rate of 2 Gray per day five times a week up to a dose of 60–70 
 Gray. In this study arm, patients were advised to take 20 ml of pure 
 honey 15 min before, 15 min after and 6 h post radiation therapy. 


Patients were evaluated every week for the development of radiation 
 mucositis using the radiation therapy oncology group (RTOG) grading 
 system. The main result of the study was there was significant 
 reduction of symptomatic grade ¾ mucositis among honey–treated 
 patients compared to controls. i e 20% versus 75% (p 0.00058). The 
 compliance of honey treated group of patients was better than controls. 


As a conclusion topical application of natural honey is a simple and 
 cost- effective treatment in radiation mucositis. 


Apitherapy News (2008) the aim of the study is to evaluate the 
effect of pure natural honey on radiation induced mucositis. In this 
randomized single blind (examiner blind) clinical trial 40 patients with 
head and neck cancer requiring radiation to the oropharyngeal mucosa 
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were randomly assigned to two groups. Twenty patients assigned to the 
 study group received honey, while both the study and control groups 
 received standard head and neck radiation therapy based on a standard 
 protocol. In the study group patients were  instructed  to  take  20  ml  of 
 honey 15 minutes before radiation therapy, then again at the interval of 
 15 minutes and six hours after radiation. In control group patients were 
 instructed to rinse with 20 ml of saline before and after radiation. 


Patients were evaluated weekly for progression of mucositis using the 
 oral mucositis assessing scale (OMAS). Result shows a significant 
 reduction in mucositis among honey received patients compared with 
 controls (p = o.ooo) occurred. As a conclusion within the limits of this 
 study the results showed the application of natural honey is effective I 
 managing radiation induced mucositis. 


Ahmad Zakaria.,et al (2003) did a study on honey treatment for 
prevention of oral mucositis and gingivitis. Thus 20 – 40% of all cancer 
patients receiving intensive chemotherapy suffer from mucositis, the 
number climbs to 80% when chemotherapy and radiation are combined, 
and staggers even higher in patients receiving treatment for cancer in 
the head and neck area. The Biswal et’ al investigated the use of honey 
in 40 adult patients with head and neck cancer. Patients consumed 20 
ml (one and one- third teaspoon) of pure honey 15 minutes before, 15 
minutes after and 6 hr post–treatment. There was significant reduction 
in the symptomatic grade three-four mucositis among honey treated 
patients compared with controls i, e 20% versus 75% (p < 0.001). In 
result the compliance of the honey treated group of patients was better 
than control. A total of 55% patients treated with topical honey showed 
no change or a positive gain in body weight compared with a positive 
gain in body weight compared with only 25% in the control arm(P = 
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0.05). As a conclusion honey has potential for the treatment of 
 periodontal diseases, mouth ulcers and other problems of oral health 
 and a trial has demonstrated a statistically significant difference 
 between chewing gelled honey and chewing gum in decreasing the 
 number of bleeding sites on gums with gingivitis.  


Physically the oral mucositis can cause oral tissue damage and 
 mucositis pain can be a significant problem for patients undergoing 
 Cancer therapy. The frequency and severity of those problems can vary 
 significantly with the type of therapy and from patient to patient. While 
 oral complication primarily are associated with discomfort and 
 interference with oral function. The frequency for these problems can 
 range from a low of 2% of patients receiving adjuvant chemotherapy to 
 a high of essential 100% of patients receiving radiation to the oral 
 cavity, when doses exceed a total of 5000 cGray. The most notable 
 complication include mucosal inflammation and ulceration, 
 hemorrhage and xerostoma. 


•  The treatment of oral mucositis include general oral care protocols, 
 interventions to reduce the mucosal toxicity of chemotherapy drugs, 
 mouth wash with mixed action, immunomodulatory agents, topical 
 anaesthetics((e.g viscous lidocaine, benzocaine sprays/gels, 
 dyclonine rinses, diphenhydraminr solutions), Antiseptics, 


antibacterial, antifungal and antiviral agents, Mucosal barriers and 
coating agents( e.g antacid solutions, kaolin solutions), Mucosal cell 
stimulants (e.g hydroxypropyl cellulose), Analgesics(opiates are 
typically used. 
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The investigator has observed during her posting oncology ward 
 that the head and neck cancer patients suffered with severe oral 
 mucositis as adverse effects of radiation therapy and had problem in 
 feeding. 


The investigator felt that there is a need to do some intervention 
 to reduce the oral mucositis in patients receiving radiation therapy to 
 promote comfort and to improve their nutritional status.  After 
 reviewing related literatures the investigator came to know the 
 Apitherapy  has  good  effect  in  reducing  oral  mucositis  in  patients 
 receiving radiation therapy. So the researcher planned to conduct a 
 study by using Apitherapy in reducing the oral mucositis among the 
 cancer patients undergoing radiation therapy. 


STATEMENT OF THE PROBLEM : 


A study  to evaluate the effectiveness of Apitherapy in reducing  
 oral mucositis among head and neck cancer patients undergoing 
 radiation therapy in Selected cancer centers at Erode. 


OBJECTIVES: 


1.  To assess the post test degree of oral mucositis in experimental 
 group and control group. 


2. To compare the effectiveness of Apitherapy in reducing oral  
 mucositis between experimental group and control group. 


3.  To find the association between degree of oral mucositis after 
Apitherapy among  head and neck cancer patients undergoing 
radiation therapy with their selected demographic variables in 
experimental  
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 HYPOTHESES: 


H1 : There is  a significant  reduction in the degree    of  
 oral mucositis after apitherapy among head and 
 neck cancer patients  undergoing radiation therapy 
 between experimental group and control group 
 H2 : There will be a significant association between 


degree of oral  mucositis after apitherapy among 
 head and neck cancer  patients under going 
 radiation therapy  with their selected 
 Demographic variables in experimental group.


OPERATIONAL DEFINITION 
 EFFECTIVENESS:  


  Producing an intended result.  


      Soanes., C.(2001) 
 In this study it refers to determine the extent to which the 
 apitherapy has brought about the significant difference in reducing 
 degree of oral mucositis between experimental group and control group 
 which is measured in terms of statistical measurement.  


APITHERAPY 


       Apitherapy or bee therapy, is the products of the common honey 
bee for  therapeutic purposes, which  involves the medicinal  use of bee 
stings the venom to reduce the inflammation and boost the body’s 
immune system. These products are said to have medicinal effects and 
effective against a wide range of ailments, from arthritis and chronic 
pain to multiple sclerosis and cancer. 
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      The American Apitherapy Society (2008) 
 In this study it refers to oral administration of 20 ml of pure 
 honey (apitherapy)  to the head and neck cancer patients before and 
 after 15 minutes of radiation therapy. Ask the patient to swish 20ml of 
 honey for 5 minutes then swallow it, and advised the patient to repeat 
 the same in their homes after 6 hours of radiation therapy. Apitherapy 
 was   given daily from first day of 2nd phase radiation therapy (0n 23rd
 day) and continued till the end of the 3rd phase (upto 36day)  (for 14 
 days) 


ORAL MUCOSITIS: 


       Oral mucositis is  an inflammation and ulceration of oral mucosa 
 usually an adverse effect of radiation to head and neck oncology 
 patients which is characterized by atrophy of squamous epithelial 
 tissue, vascular damage, inflammatory infiltrates at the basement 
 region, ulceration, fibrous (inflammatory pseudo membranous) 
 exudates, pain and dysphasia and alteration in the taste and salivary 
 flow 


 Jaggi., O.P (2006). 


In this study it refers to head and neck cancer patient undergoing 
 2nd phase of radiation therapy with oral mucositis symptoms which 
 includes inflammatory lesions, vascular changes, exudates, ulceration, 
 pain, dysphasia, dryness, swelling, bad odor and alternation in taste 
 and salivary flow. 


The assessment of  oral mucositis among  head and neck cancer 
patients was done by using Western Consortium for Cancer Nursing 
Research ( WCCNR) Scale and observational check list and its scores 
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 HEAD AND NECK CANCER


Head and Neck cancer originating from the upper aero digestive 
 tract, including nasal cavity and paranasal sinus, nasopharynx, oral 
 cavity, oropharynx, hypopharynx, esophagus, larynx, salivary gland, 
 thyroid gland orbit and ocular structure. Most head and neckcancers 
 begin in the cells that line the mucosal surface in the head and neck 
 area. They are often referred to as squamous cell carcinomas. 


       Hass, et al., (2007) 
 In  this  study  it  refers  to  head and neck cancer patients 
 undergoing radiation therapy including nasal cavity, paranasal sinus, 
 naso pharynx including oral cavity, tongue, oropharynx, hypopharynx. 


Esophagus, larynx, salivary gland and brain cancer. 


PATIENT: 


      A person  who is ill or undergoing treatment for a health care 
 problem. 


  “In this study it refers to head and neck cancer patients undergoing   
 2nd phase of radiation therapy”( from 23rd day to 36th day) in out patient 
 department. 


RADIATION THERAPY: 


      Radiation  therapy  is the emission and distribution of energy 
 through space or material medium. The energy produced by radiation, 
 when absorbed into tissue, produces ionizing and excitation. This local 
 energy is sufficient to break chemical bonds in DNA, which leads to 
 biological effect. 


       Lewis. S. (2004) 
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In this study it refers to radiation conventionally given in daily 
 fractions of 1.8Gray to 2.0 Gray, upto total doses of 66 Gray to 70 Gray     
 over  6  to  7  weeks,    which  can  be  given in three fractions (phases) for 
 head and neck cancer patients undergoing radiation therapy in out 
 patient department 


ASSUMPTIONS: 


¾  Head and neck cancer patients undergoing radiation therapy are 
 prone to develop oral mucositis. 


¾  Apitherapy  may reduce the oral mucositis among head and neck  
 cancer patients undergoing radiation therapy. 


¾  Nurses have an important role in reducing degree of oral mucositis 
 among head and neck cancer patients undergoing radiation therapy. 


DELIMITATION: 


The study is delimited to 


¾  Head and neck cancer patients undergoing 2nd  phase  of radiation 
 therapy. 


¾  The sample size for the study is limited to 60. 


¾  The data collection period is limited to  5 weeks. 


PROJECTED OUTCOME: 


       Apitherapy is given to the head and neck cancer patients 
undergoing  radiation therapy to reduce the inflammation , pain, soften 
the scar tissue and to boost the body’s immune system. Thus the degree 
of oral mucositis is reduced and promotes comfort and thereby 
improves  the quality of life. 
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 (ii) CONCEPTUAL FRAMEWORK 


Conceptual framework helps to express abstract ideas in a more 
 reality understandable or precise form of the original conceptualization. 


The conceptual framework for this study was direction from wieden 
 bach’s helping art of clinical nursing theory (1969). 


According to Ernestine wiedenbach’s nursing is nurturing and 
 caring for someone in a motherly fashion. Nursing is a helping service 
 that is rendered with compassion, skill and understanding to those in 
 need for care, counsel and confidence in the area of health. The practice 
 of nursing comprises a wide variety of services each directed toward 
 the attainment of one of its three components.     


Step I   :  Identification of a   need for help.  


 Step II : Ministering the help needed . 


Step III  :  Validation that the need for help was met.    


Central purpose:  


According to the theorist the nurse’s central purpose defines the 
 quality of health she desires to effect or sustain in her patient and 
 specifies what she recognizes to be her special responsibility in caring 
 for the patient.  In this study the central purpose is to reduce the degree 
 of oral mucositis among head and neck cancer patients undergoing 
 radiation therapy 


STEP I- IDENTIFICATION OF A NEED FOR HELP: 


According to the theorist within the identification 
component there are four distinct steps. First, the nurse observes the 
patient, looking for an inconsistency between the expected behaviour of 
the patient and the apparent behaviour. Second, attempts to clarify 
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what the inconsistency means. Third, determines the cause of the 
 inconsistency. Finally, validates with the patient that her help is needed. 


In this study the head and neck cancer patients undergoing 2nd
 phase of radiation therapy are selected for experimental group and 
 control group. The general information which comprises assessment of 
 demographic variables for both experimental and control group such as 
 age, sex, education, occupation, , marital status, family monthly income, 
 area of residence, religion, diagnosis, duration of illness and duration of 
 treatment. 


STEP II:  MINISTERING THE HELP NEEDED    


 According   to the theorist in ministering to the patient the nurse 
 may give advice or information, make a referral, apply a comfort 
 measures or carry out a therapeutic procedures. The nurse will need to 
 identify  the  cause  and  if  necessary  make  an  adjustment  in  the  plan  of 
 action.  


Ministering of help needed  it has two component. 


™ Prescription  


™ Realities  


™ Prescription: 


According to the theorist a prescription is directive to activity. It 
 specifies both the nature of the action that will most likely lead to 
 fulfillment of the nurse’s central purpose and the thinking process that 
 determines it.  


In this study Prescription apitherapy is the plan of care to achieve 
the purpose. This includes in experimental group oral administration of 
20 ml of pure honey group before and after 15 minutes radiation 
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treatment advise the patient to swish it for 5 minutes then swallow it, 
 and advise the patient to repeat the same for in their homes after 6 
 hours of post radiation for 14 days (from 23rd day to 36th day).   


Realities  


 According to the theorist the realities of the situation in which the 
 nurse is to provide nursing care. Realities consist of all factors -physical, 
 physiological, emotional and spiritual that are at play in a situation in 
 which nursing actions occur at any given moment. Wiedenbach’s 
 defines the five realities as the agent, the recipient, the goal, the means 
 and the framework. 


•  Agent 


According to the theorist, the agent is the practicing nurse or her 
 delegate is characterized by personal attribute capacities, capabilities 
 and most importantly commitment and competence in nursing. In this 
 study the investigator is the agent. 


•  Recipient 


According to the theorist the recipient is the patient, is 
 characterized by the personal attributes, problem, capabilities, 
 aspirations and most important the ability to cope with the concerns or 
 problems being experienced. In this study the recipients are head and 
 neck cancer patients undergoing 2nd phase  of radiation therapy.. 


•  Goal 


According to the theorist the goal is the desired outcome the 
nurse wishes to achieve. The goal is the end result to be attained by 
nursing action.  In  this  study  it  refers  to  reduce  the  degree  of  oral 
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mucositis among head and neck cancer patients undergoing radiation 
 therapy. 


•  Means  


      According to the theorist the means comprise the activities and 
 devices through which the practitioner is enabled to attain her goal. The 
 means include skills, techniques, procedures and devices that may be 
 used to facilitate nursing practice. In this study it refers to oral 
 administration of apitherapy for 14 days in experimental group. 


•  Framework: 


According to the theorist the framework is consists of the human 
 environmental, professional and organizational facilities that not only 
 make up the context within which nursing is practiced but also 
 constitute is currently existing limits .In this study it refers out patient 
 department of  Erode Cancer Centre and Human Care Global ( HCG ) 
 Cancer Center at Erode.  


STEP III  : VALIDATION THAT  THE  NEED FOR HELP  WAS MET 
  According to the theorist the third component is validation. After 
 help has been ministered the nurse validates that the actions were 
 indeed helpful. Evidence must come from the patient that the purpose 
 of the nursing actions has been fulfilled. 


In this study, validating the need for help was met by means of 
post assessment for both experimental and control group with the 
WCCNR Scale and by  observational  check list  to assess the degree of 
oral mucositis on the 14th day. 
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CENTRAL PURPOSE  


To reduce the degree of oral mucositis among head and neck cancer patients undergoing radiation therapy 


FIG : 1 MODIFIED WIEDEN BACH’S HELPING ART OF CLINICAL NURSING THEORY (1964)  
 CONCEPTUAL FRAMEWORK  


Step – I  


Identification of need for help 


Step - II 


Ministering the need for help 


Step – III  


Validating that the need for help was met. 


•  Head and Neck Cancer 
 patients who are undergoing 
 2nd phase of  radiation 
 therapy are selected as 
 experimental group in Erode 
 cancer center at Erode. 


•  Head and Neck Cancer 
 patient who are undergoing 
 2nd phase of radiation therapy 
 are selected as control group 
 in HCG cancer center at 
 Erode 


•  Assessment of demographic 
 variables for both 


experimental and control 
 group such as  


•  Age 


•  Sex 


•  Education 


•  Occupation 


•  Marital Status 


•  Family Monthly income 


•  Area of residence 


•  Religion 


•  Diagnosis 


•  Duration of illness 


•  Duration of Treatment 


PRESCRIPTION 
 (Apitherapy) 
 Oral administration 
 of 20ml of honey 
 before and after 15 
 minutes of radiation 
 therapy, ask the 
 patients, to swish it 
 for 5 minutes then 
 Swallow it and 
 advise the patients 
 to repeat the same in 
 their homes after 6 
 hours of Radiation 
 therapy for 14 days 
 in experimental 
 group. 


REALITIES 


Agent :     Investigator 
 Recipient : Head and neck 
 cancer patients undergoing 
 radiation therapy . 
 Goal :  To reduce the 
 degree of  oral mucositis 
 among head and neck  
 cancer patients under going 
 radiation therapy. 


Mean :  Apitherapy 
 administration for 14 days 
 in experimental group. 


Frame work :  Out patient 
 department in   Erode 
 cancer centre and HCG 
 cancer center at Erode. 


Post test was 
 done by using   
 WCCNR scale 


and by  
 Observational 


checklist  


Experim
 ental 
 group 


Control 
 group 


No  
 oral 
 mucositis 


Mild  
 oral  
 mucositis 


Moderate 
 oral 
 mucositis


Severe 
oral 
mucositis 
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CHAPTER –II 


REVIEW OF LITERATURE 


The literature review involves the systematic identification, 
 location, scrutiny and summary of written materials that contain 
 information of a research problem (Polit and Hungler 2004) 


The literature gathered from through review is depicted under 
 the following headings. 


PART – I 


A) Over view of Head and Neck cancer 
 B) Radiation therapy and its side effects 
 C) Oral mucositis 


PART – II  


A. Studies related to radiation induced oral mucositis among 
 head and neck cancer patients undergoing radiation therapy 
 B. Studies related to complementary and alternative therapy in 


reducing degree of oral mucositis  among head and neck 
 cancer patients undergoing radiation therapy 


C. Studies related to Apitherapy in reducing oral mucositis 
among head and neck cancer patients undergoing radiation 
therapy 
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 PART – I 


    A)  Over view of Head and Neck cancer 
 INTRODUCTION 


The word neoplasm derived from the Greek word neos, means 


“new”, and plasis, means “molding”. It is derived as an abnormal mass 
 of tissue that serves no useful purpose and may harm the host 
 organism. A neoplasm can be either benign or malignant. A benign 
 neoplasm is usually a harmless growth that does not spread or invade 
 other tissues. A benign tumor does occupy the space. A malignant 
 neoplasm’s a harmful mass, capable of invasion of other tissues and 
 metastasis (“spread”) to distant organs. 


       Basavanthappa., B.T., (2003) 
 DEFINITION 


    Head and Neck cancer originating from the upper aero digestive 
 tract, including nasal cavity and paranasal sinus, nasopharynx, oral 
 cavity, oropharynx, hypopharynx, esophagus, larynx, salivary gland, 
 thyroid gland orbit and ocular structure. Most head and neck cancers 
 begin in the cells that line the mucosal surface in the head and neck 
 area. They are often referred to as squamous cell carcinomas. 


       Hass, et al., (2007) 
 Incidence 


¾  An estimated 8300 new cases of oral and pharyngeal cancer are 
 diagnosed each year in the united states. 


¾  2000 deaths occur each year due to head and neck cancer 


¾  Most (90%) head and neck cancers occur in incidence 50 years or 
 older after prolonged use of tobacco and alcohol 


¾  Males are affected at a 2 to 5 times greater rate than women.  


Lewis, et al., (2004)  
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CAUSES AND RISK FACTORS OF HEAD AND NECK CANCER 
 Several risk factors make a person more likely to develop head 
 and neck cancer 


¾  TOBACCO 


It is refers to cigarette smoke and chewing tobacco, pipe smoke, 
 and cigars. Smoking is a major factor to increase risk of cancer related to 
 cancer of larynx or hypo pharynx 5 – 35 times of nonsmokers.  


¾  ALCOHOL CONSUMPTION 


Increase one’s chance for laryngeal cancer approximately 2-5 
 times that of non drinkers, and in combination with tobacco use has 
 been shown to have almost a multiplying effect on the risk. 


¾   VIRUS 


Human papillomavirus (HPV) infection is the possible cause of 
 oral cavity carcinoma and oropharyngeal carcinoma. Epstein –Barr 
 virus (EBV) is specially associated with nasopharyngeal carcinoma. 


¾  ENVIRONMENT IRRITANTS 


Exposure to inhaled drugs, toxic dry cleaning solvents or pain 
 fumes, wood dust and asbestos are considered risk factors for cancer of 
 larynx, paranasal sinus and nasal cavity and nasopharynx. 


¾  DIET 


It was believed that high dietary intake of salty cured fish and meat 
 is high risk for nasopharyngeal cancer 


       Basavanthappa, B.T., (2003) 
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 CLASSIFICATION 


Head and neck squamous cell carcinomas make up the vast 
 majority of head and neck cancers, and arise from mucosal surfaces 
 through this anatomic region. These incidence tumors of the nasal 
 cavities, paranasal sinuses, oral cavity, nasopharyx, oropharynx, 
 hypopharynx, larynx, trachea, cancer esophagus, salivary gland cancer 
 and brain cancer. 


      Joyce M. Black., (2005) 


¾  ORAL CAVITY 


Squamous cell cancers are common in the oral cavity, including 
 the inner lip, tongue, floor of mouth, gingival, and hard palate. It is 
 strongly associated with tobacco use especially use of chewing tobacco  
 (or) heavy alcohol use. 


¾  NASO PHARYNX 


It arises in the nasopharynx the regin in which the nasal cavities 
 and the Eustachian tube connect with the upper part of the throat. 


¾  OROPHARYNX 


It begins in the oropharynx, the middle part of the throat that 
 includes soft palate, the base of the tongue and the tonsils. Squamous 
 cell cancers of the tonsils are more strongly associated with human  
 papilloma virus infection than are cancers of other regions of the head 
 and neck. 


¾  LARYNX 


   Laryngeal cancer begins in the larynx or “voice box”cancer may 
occur on the vocal folds themselves(“glottis”cancer) or on tissues above 
and below the true cords (“supra glottis and subglottic cancers 
respectively). Laryngeal cancer is strongly associated with tobacco 
smoking. 
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¾  TRACHEA 


Cancer of the trachea is a rare malignancy which can be 
 biologically similar in many ways to head and neck cancer, and is some 
 times classified as such most tumors of the salivary glands differ from 
 the common carcinoma of the head and neck which includes teratomas, 
 adenocarcinoma, denoid cystic carcinomas and mucoepidemoid 
 carcinomas. 


       Joyce M. Black., (2005) 


¾  CANCER OF ESOPHAGUS 


A malignant tumor of the esophagus. The risk of cancer of the 
 esophagus is increased by long-term irritation of the esophagus, such as 
 from smoking, heavy alcohol intake and Barrett esophagus. As the 
 tumor occur the common symptoms includes difficulty in swallowing, 
 feeling of fullness, pressure, difficulty in swallowing. As the grows 
 larger and the pathway to the stomach becomes narrows, even liquids 
 can be hard to swallow and swallowing may impaired. 


¾  SALIVARY GLAND CANCER 


Salivary gland cancer is a rare form of cancer that begins in any of 
 the  salivary  glands  in  the  mouth,  neck  or  throat.  The  salivary  gland 
 cancer occur most commonly occurs in the parotid gland which is just 
 in front of the ear. 


¾  TONGUE CANCER 


Tongue is malignant or squamous cell carcinoma of the tongue. 


Tongue cancer is divided in to anterior tongue and that the base or the 
tongue. The base of the tongue is the site of any one third of all tongue 
cancer, but these tumors to be for more advanced and aggressive that 
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these of the front of the tongue. The symptoms of the tongue may be 
 odynophagia, otagia and mass in the neck  


¾  BRAIN CANCER 


The tumors in the brain can be malignant or benign, can occur at 
 any age. Only malignant tumors are cancerous. Primary brain tumors 
 cancer initially forms in the brain tissue. Secondary brain tumors 
 cancers are cancers that have spread to the brain tissue, (metastasized) 
 from elsewhere in the body. Secondary brain cancer is named for the 
 organ or tissue in which the cancer begins, such as lung cancer with 
 secondary metastasis. 


       Joyce M. Black., (2005) 
 CANCER STAGING 


Staging describes the extent of cancer, especially whether the 
 disease has spread from the original site to other parts of the body. 


Staging is important in cancer diagnosis because it assists the physician 
 with determining the progression of a disease in order to choose an 
 appropriate method of treatment and to accurately assess a prognosis 


The TNM staging system is one of the most commonly used 
 staging systems. It is based on the extent of the tumor (T) the extent of 
 spread to the lymph nodes (N) and the presence of metastasis(M).Once 
 the T, N and M are determined a “stage” of I, II,III or IV is assigned by 
 the physician 


Stage I      Cancers are small, localized and usually curable 


Stage II and        Cancers typically are locally advanced and have spread  
      III      to local lymph nodes 
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 Stage IV       Cancers usually are metastasis (have spread to distant  
        parts of the body) and generally are considered  


      inoperable.       


       Haggood., (2001) 
 SIGNS AND SYMPTOMS: 


•  Enlarged lymphnode 


•  Numbness or paralysis of the facial muscle 


•  Mass in the neck 


•  Neck pain 


•  Bleeding from the mouth 


•  Bad breath 


•  Painless ulcer or sores in the mouth that do not heal 


•  White or red and dark patches in the mouth 


•  Earache 


•  Unusual bleeding and numbness in the mouth 


•  Lump in the lip, mouth or gums 


•  Enlarged lymph glands 


•  Slurring of speech  


•  Hoarse voice with persists for more than six weeks 


•  Sore throat  with persists for more than six weeks 


•  Difficulty swallowing foods 


•  Changes in diet or weight loss 


DIAGNOSTIC EVALUATION 


•  Indirect laryngoscope and nasopharyngoscope may be used to 
 detect the tumor size. 


•  Cytology studies 


•  Chest x-ray 
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•  Complete blood count 


•  Radio isotope scans 


•  CT  scan and MRI may performed 


•  Position emission tomography ( PET ) may be used  


•  Needle biopsy 


•  Incisional biopsy performed with a scalpel or dermal punch is a 
 common technique used for obtaining a tissue sample for making 
 a diagnosis of cancer 


•  Excisional  biopsy  involves  removal  of  the  entire  tumor.  It  is 
 usually used for small tumors ( smaller then 2cm) 


•  Histopathologic studies 


      Joyce M. Black., (2005) 
 TREATMENT OF HEAD AND NECK CANCER 


The three main types of treatment of managing head and neck 
 cancer surgery, radiation therapy and chemotherapy. 


(i) surgery 


Surgery is an important part of the treatment of head and neck 
 cancers and aims to remove them completely, especially in patients 
 with early stage head and neck cancers. The surgeon may remove the 
 cancer and some of the healthy tissue around it, lymph nodes in the 
 neck may also be removed if the doctor suspects that the cancer spread. 


       Vokes, E.,(2003) 


(ii) Chemotherapy 


It is the use of anti-cancer drugs to destroy cancer cells. They 
work by disrupting the growth of cancer cells which may be used 
before or after surgery or radiation therapy to make treatment that is 
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more effective. Some times chemotherapy given along with radiation 
 therapy. It may also be given to people whose cancer has spread to 
 other parts of the body or whose cancer has replace after radiation 
 therapy. 


       Hoffman, E., (1998) 


(iii) Radiation Therapy 


It is the use of high energy x-rays and similar rays such as 
 electrons to treat the disease. Patients with early stage head and neck 
 cancers are treated with one modality or combination. Radiation 
 therapy (RT) alone is the most common treatment for certain types of 
 head and neck cancers, such as cancer of the nasopharynx, larynx and 
 oropharynx 


       Vokes, E.,(2003) 


(iv)  INTENSITY MODULATED RADIO THERAPY (IMRT  
        THERAPY) 


It is the most common form of treatment. One of newer treatment 
 is intensity–modulated radiotherapy or IMRT which is able to focus 
 more precisely so that fewer healthy cells are destroyed than was the 
 case  with  some  of  the  older  radiation  therapies.  IMRT  reduces 
 incidental damage to the many important structures of the throat and 
 mouth that may not be involved. Radiation will generally cause the 
 patient to feel sicker and weaker for several weeks following the 
 treatment, but it is a very effective treatment in stopping the disease. 


(v) Targeted Therapy 


Molecular markers that have prognostic and treatment value are 
currently under investigation. Epidermal growth factor receptors 
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(EGFR) and human papilloma virus (HPV) are already being used in 
 this manner and many new markers are currently under investigation. 


These markers will allow the development of new therapies and the 
 idealization of existing treatment options to create personally tailored 
 regimens for each patient. 


(vi) NECK DISSECTION  


Modified neck dissection is designed to preserve the spiral 
 accessory nerve, the great auricular, and the and the 
 sternocleidomastoid muscle. The jugular vein and  submandibular 
 gland also have been preserved. In addition, successful result can be 
 achieved through less then complete lymph node removal, selectively 
 remove only those lymph node level likely to be involved by metastasis. 


Modified neck dissection removes all five lymph node levels, 
 preserving one or all of the spiral accessory nerve, jugular vein and 
 sternocleidomastoid muscle. 


       Vokes, E.,(2003) 
 (vii) PHOTOSENSITIZERS AND INTERSTITIAL LASER THERAPY 


Photosensitizing drugs that concentrate in cancer cells from the 
basis for photodynamic therapy, Activation of the drug with light 
results in  cancer cell death . Laser photothermal ablation may be an 
alternative to surgery for the palliative treatment of head and neck 
cancer because of its tissue-sparing access, the possibility of repeated 
treatment and experimental evidence suggesting lower recurrence at 
tumor margins compared with surgery. The combination of interstitial 
laser therapy with regional chemotherapy agents that are cultivated by 
light of heat is under investigation as a combined therapeutic regimen. 
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 (viii) IMMUNE THERAPY 


Recruitment of immune cells and administration of stimulatory 
 immune factors to arrangement treatment of cancer. Through the 
 immune response have been advocated but have had little success to 
 date in treating head and neck cancers. Nonspecific  immune o 
 adjustment  systemic  treatment  with  factors,  such  as  levamisole  or 
 Bacillus Chalmette- Guerin (BCG) to targeted treatment with purified or 
 recombinant factors, such as interferon or interleukin -2(12-2) have not 
 improved either response rate or duration. Severe toxicities also are 
 associated with the systematic use of these factors. 


(ix) GENE THERAPY 


Gene therapy involves delivery vehicles that can transfer 
 therapeutic genes to target cells.  Therapeutic genes may encode a 
 product that induces a biologic response, such as activation of the 
 immune system with transferred interleukin sequences.  Head and neck 
 cancers are known to have high levels of P 53 mutations. Normal 
 functions of P 53 are cell growth regulation. Insertion of the P 53 gene 
 into various tumor cell lines in vitro and into animal models in vivo has 
 resulted in suppressed cell growth through cell cycle arrest and 
 apoptosis.  Head and neck cancers are accessible to injection therapy 
 and are good candidates for trials of P 53 gene therapy. 


       Vokes, E.,(2003) 


B) Radiation Therapy for head and Neck cancer 


Radiatiopn therapy is the most commonly modality used for head 
and neck cancers, definitive treatment of them is conventionally given 
in daily fractions of 1-8 Gray  to 2.0 Gray up to total doses of 66 Gray to 
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70 Gray over 6 to 7 weeks. It can be given as a three divided fractions 
 like first phase, second phase and third phase. 


      Gorden,, A.,(2002) 
 MECHANISM OF RADIATION TO CANCER CELL 


Radiation therapy may also be called radiotherapy, x-ray therapy, 
 or irradiation. It uses ionizing radiation to kill cancer cells and shrink 
 tumors. Radiation therapy injures or destroys cells in the target tissue 
 by damaging their genetic, making it impossible for these cells to 
 continue to grow and divide. Radiation damages both cancer cells and 
 normal cells. Most normal cells can recover from the effect of radiation 
 and function properly.  The goal of radiation therapy is to damage as 
 many cancer cells as possible, While limiting harm to nearby healthy 
 tissue. 


       National cancer institute, (2004) 


      Radiation  therapy may be used alone, instead of surgery. It can 
 also  be  use  after  an  operation,  to  destroy small areas of cancer that 
 could not be removed by the surgery, or may also be given in 
 combination with chemotherapy (chemo -radiotherapy). 


RADIATION THERAPY METHODS 
 Radiation can be given in one of two ways. 


External Beam Radiation Therapy is the most common form of 
radiation therapy. A beam of radiation is directed through the skin to 
the cancer and the immediate surrounding area in order to destroy the 
main tumor and any nearby cancer cells. A machine called a linear 
accelerator, or linac usually generates the radiation beam.  It is capable 
of producing high energy x-rays and electrons, but gamma rays beams 
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