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Chemotherapy:
 cytotoxic drugs that act  mainly by interaction with  cancer cells (DNA – RNA),they inhibit cell division  and protein synthesis(Main mechanism of action for the chemotherapy). 
Chemotherapy mainly used to treat:

- leukemia and lymphoid(hematitic malignancies)                                                                              -patient conditioning  to bone marrow transplant

Classification of chemotherapy :” according to mechanism of action” 

1.alkalyting agents                                       
2. antimetabolites like methotrexate 
3.antibiotic 
4.mitotic inhibitors
5.DNA repair enzyme inhibitor “because the cancer cell ability to repair is much higher than normal cells”
6.hormones “like in breast cancer they give them hormone therapy”
7.monoclonal antibiotics “they are part of the biologics (new type of drugs made through the recombinant DNA technology)”

-In the past they used folic acid with people who work in mines (they suffer from folic acid diffiency and have leukemia) so they start to give folic acid as chemotherapy but  when they take the folic the situation become worse and thousands of people died from this.

 so they discovered that folic acid is not chemotherapy and antfolic acid is a chemotherapy drug 

Antifolic acid effective as chemotherapy as methotrexate (anti folate drug)-
Complication of chemotherapy:

 the complication of chemotherapy more dangerous than the disease itself
1.hair loss
2.bone marrow suppression
3.fatigue
4.nausea
5.vomiting
6.mucositis
7.infertility
8. susceptibility to infection and bleeding tendency. 
9. xerostomi
10.abnormalities in the craniofacial development especially children

-the dr show us a pic for pt wirh osteosarcoma (malignant tumor in the mandibular jaw) then the dr show us another pic for the same pt after chemotherapy to see the side effect and complications of chemotherapy.  

Mucositis:

-erythema and ulceration in oral cavity in the patient that takes chemotherapy start after    (1-2) weeks from taking chemotherapy  specially  fluorouracil and cisplatin. 

-It may lead to septicemia; the ulcer is wound and the oral cavity have multi bacteria and the patient already immune suppressed because the chemotherapy so if mucositis not treated early it can lead to septicemia and the patient may die from infection not from the cancer.

#Classification of  Mucositis: 
	erythema in mucosa and soreness
	Grad 1

	erythema ,ulcer and able to eat solid food
	Grand 2

	ulcer but require liquid diet (can't eat anything solid)
	Grad 3

	unable to eat orally (get nutrient via feeding tube)
	Grade 4


-Grad 1 – 2 ( most common 
#Management of Mucositis:

-Folic acid                  - biologic drugs

- thalidomide             - amifostine

Infections: 

- Another Side effect in oral cavity (specially fungal -Candida infection)
-Weak organism  can make sever infection in patient with chemotherapy.
- Other patients might also have mucormicosis; very sever fungal infection (candida infection),it's behavior  like cancer can invasion to tissue metastasis (sign that patient in terminal stage).
Bleeding:
- bleeding tendency increases due to  thrombocytopenia (due to bone marrow failure ) so the patient will have spontaneous gingival bleeding and oral petechiae and ecchymosis and transient xerostomia that disappear when the patient stops the chemotherapy.

-Dental infections during chemotherapy might be sever and life threatening ,so before starting chemotherapy:
Provide any dentalmanagement.-
Provide preventive methods (fluride,fissure sealant, scaling).-
-Before start any dental treatment or extraction you should chick that blood indices (platelet, RBC, WBC) within the normal range.


NOTE THAT:
- During the chemotherapy , dental management is very difficult to provide ,so dental management should provide before starting chemotherapy to eliminate all possible source  of infections.

-During the chemotherapy we can't provide any dental management except therapeutic treatment or prevent the mucositis and only emergency dental treatment. 

-Chemotherapy is not given in a continuous manner but in cycles “like they give it to him in one week then he take a rest for three weeks(21 days to allow bone marrow to regenerate cells) then they give him another dose of chemotherapy so if any dental problem happened we try to fix it in-between the cycles.
-There are general guidelines to treat such a pts according to blood indices:

1.platltes: 
-if the platelets more than 50:we can treat the pt and we might give him platelet transfusion or desmopressin.

-if the platelets less than 50:we can’t treat the pt without given him platelet transfusion otherwise he will have uncontrolled hemorrhage.

2.WBC
-if the WBC more than 2 :we can  treat the pt without prophylactic antibiotics

-if the WBC less than 2:we should give prophylactic antibiotic.

-f the WBC more than 2 with prolonged procedure:we should give prophylactic antibiotic.
3.RBC:
-for RBCs if the patient have anemia “RBS count below 10”  which is a contraindication for general anesthesia esp if the patient is a baby we either transfer blood to the patient or we do the treatment under local anesthesia.

Radiotherapy
Radiotherapy: is ionizing radiation that causes DNA damage in cells that are rapidly proliferating, used for localized tumors (eg;lymphoma) andcancers of oral cavity.
Chemotherapy(systemic

Radiotherapy(localized

oral complications: “if the patient took radiotherapy in the area of the head and neck”
1-in the 1st week he will suffer from nausea and vomiting. 
2-in the 2nd week he will have mucositis and taste change.
3-in the 3rd week he will have symptoms of dry mouth due to the damage in the salivary glands. 
4-then he will become susceptible to infection and increase in the caries rate and tooth sensitivity and truisms
5-long term complications of radiotherapy;
 osteoradionecrosis (it causes lake of bone healing after extraction for ex). And craniofacial defects if the radiotherapy was given for patient who’s a baby like abnormality in the shape of the teeth or maybe total absence in the teeth.
Mucositis:

-Starts within the 2nd to 4thweek  and stops after a month from stopping the radiotherapy

-Mucositis severity influenced by:
1)the dose 
2)radiation field
3)fractionation schedule
4)if the patient is taken both chemo + radio therapy at the same time
5)smoking 

-Management of mucositis:
1. we can use amifostine(antioxidants)
2.hyaluronic acid.

3.There’s something called sparing blocks like the denture but they are for the mucosa they prevent the radiotherapy from reaching the areas that are not affected by cancer .

Xerostomia:

-Radiotherapy result in  damage of the salivary glands so;

-Salivary secretion decreases 

-The PH of the saliva decreases

-the viscosity of saliva increases 
 - the ptn become more prone to caries(generalize caries)  and salivary glands infections like sialadenitis and candidiasis and this happen in ptns who took radiotherapy in the area of salivary glands and this can stay for a long period of time “2-4 weeks after radiotherapy”.

-Management of xerostomia:
-salivary stimulants(pilocarpine) but these might have side effects on the heart so we give them with caution.

-saliva substitute (artificial saliva);not available in Jordan and not tolerant by the ptn.
Radiation cries:

It has pattern different than the usual caries, usually involves the anterior teeth, and involve the labial,lingual,mesial,distal(around the whole tooth),also involve the areas that not usually affected by caries

-ptns with history of radiation/radiotherapy to head and nick  needs a preventive programe : 

1.fluoride application

2. management for the xerostomia
3.diet control by not taking anything that is cariogenic and replace it by a more healthy food.
Loss of taste:

-Due to damage of taste buds ,recovery start after 1-2 years after radiotherapy

-Ptns who take radiotherapy suffer from loss of taste that’s why they start eating food that have more sugars in it and this will increase the risk of caries.
Truisms: 
 happen due to fibrosis in the masticatory muscles because; radiotherapy  causes end arteries which is thickening in the blood vessels wall and as a secondary effect it will cause fibrosis to the masticatory muscles and the ptn won’t be able to open his mouth normally   

-ptns starts physiotherapy during the radiotherapy so they won’t have depression in the mouth opening or truisms.
-It is very imp to differentiate the cause of the truisms if it was normal because of fibrosis or because of recurrence in the tumor epically  in the oropharynx and the base of the tongue then invasion to the masticatory muscles and this can’t be recognized immediately we might need 1-1.5 year to know that.
Osteoradionecrosis :

-The ptn might not say that he had radiotherapy before; then when you extract a tooth for him he will have Osteoradionecrosis .

- its risk increases with:
1) the increase in the dose 
2) the duration of radiotherapy 
3) trauma or infection 
4) if he takes chemotherapy with radiotherapy 
5) if the ptn is a heavy smoker o alcoholic.


-it can happen after months or years from extraction “it happens because there’s no enough vascularity in the bone so healing won’t happen properly .
-it’s like an area of necrotic bone where bacteria and infection accumulate so healing becomes difficult.
-Ptns who have torus palatines before radio radiotherapy we remove the torus because this area is susceptible to trauma and it might become infected and causes osteonecrosis ,That’s why screening before radiotherapy is very imp same as chemotherapy.
-Management of Osteoradionecrosis: is very hard because  we might need surgical debridement and giving antibiotics 
-in most of the cases controlling the spread of the Osteoradionecrosis is considered successful treatment but we don’t expect to get full recovery from Osteoradionecrosis.
-Ptn might have craniofacial defects. 

Dental management for radiotherapy: 
-same as the one for the chemotherapy , Before radiotherapy we should examine the ptn and treat any possible site of infection.

- during radiotherapy we manage the mucositis , give oral hygiene instructions and only give emergency dental treatment…after radiotherapy we try to avoid extractions and manage the complications of xerostomia ,caries, truisms

-We should extract the teeth 1-2 weeks before the onset of radiotherapy so we can get enough healing in the wound area.
-Ptns who are getting bone marrow transplant we deal with them like we deal with chemo/radio therapy ptns.

