We will start with some definitions:
Breath odor is the subjective perception after smelling someone’s smell it can pleasant  , unpleasant  or  even disturbing if not repulsive.
If it was unpleasant it’s is called halitosis (or breath mal odor),and  if it was due to oral reasons it will be called oral mal odor . 
Epidemiology:
1. it’s a common problem but still poorly documented because it’s a subjective problem (differ in the tools ur using to determine this is halitosis or not and moreover it differ)
1.  this problem could be present up to 50% with varying intensity
1. No gender differences or slightly more in women (because they are more sensitive to these problems)
1.  No association with age
Classification:
1. Genuine halitosis
1. Pseudohalitosis
1. Halitophobia
Genuine halitosis:
Patients feel that there’s a bad breath coming from his nose which is confirmed by clinical examination.
Pseudohalitosis:
Patient THINKs that he has bad breath but when he gets checked by clinical examination the result will be negative.
Halitophobia:
It’s more like a psychological issue even if there is no bad breath and clinical examination also proves that there is no breath the patient will still think that he suffers from halitosis.
Halitosis is an important chief complaint, do not neglect it and most of the time the patient comes to your clinic because of the people around him.
Etiology:
· 75% of the cases is due to oral causes, where teeth tissue or even throat.
· Ear nose throat infection.
· Systemic diseases.
· Hormonal or metabolic changes.
· More significant diseases like hepatic and renal insufficiency.
· Gastric disease
· Pulmonary disease 
In our society it is known that halitosis is related to stomach problems but this is wrong as problems of halitosis that is related to GI tract is less than 1%, so it’s not a certain common cause which means that u shouldn’t think of GI as the first reason to halitosis.
Classification of etiology:
1. Oral causes
1. Extra-oral  causes
2 pathways to bad breath:
1. Increase in metabolites (like ketones in diabetic patients) in blood circulation due to systemic disease that will escape through the alveoli of the lung during breathing. And it’s more characteristic like for example diabetic patients will have high ketones level that will give their breath a fruity smell that is close to apples.
1. Increase in bacteria load as bacteria can produce by-product that can cause halitosis

Most of the cases when there is halitosis, there will be bacteria involved even if it was an extra-oral cause like ear nose throat infection, GI pathology or respiratory tract pathology.
When are talking about halitosis we are not talking about the bad breath when we wake up, this is not genuine halitosis, this problem occur in almost every individual when waking up due to food stagnation, less saliva and no eating that would lead to fermentation of food if present.

Most of the bacteria are periodontal pathogens pregingivalis, prevotella intermedia, and couple of names couldn’t understand it or even find them.

Usually the intra oral causes are due to volatile sulfur compounds produced by bacteria which can be on the tongue surface or in the periodontal pocket, some on the tonsils. It is important to understand that the most involved compounds in bad breath are the sulfur compounds in general, and the volatile sulfur compounds in specific that comes out of tissue surfaces, Such as hydrogen sulfide, methyl mercaptan, dimethyl sulfide, also some indoles and diamines.

Other cause of bad breath is Proteolytic degradation of organic matter, which is in most of the cases transient, just in the morning and disappears after cleaning and brushing.
In extra oral causes compounds are of relation, such as ketones, liver disease can give sulfur odor and kidney failure would give a fishy smell. 
The most important factors in the intra-oral cases are the tongue and the tongue coating. As you know the surface of the tongue has the papilla which makes it irregular with increased surface area. If you spread the tongue and its papilla it would give you a 25 square centimeters. This makes it a great place for bacteria to hide and reproduce. So bacteria gets trapped and all its degradation products, in the papillae of the tongue usually on the dorsal surface of the tongue. All this sequence is more common in smokers because the surface becomes more hairy like and more favorable for bacteria and products to get trapped.

What do you recommend in these cases? Brushing the tongue, or scraping; using a tongue scraper. Mouthwash might help also but it is not as effective.

Second very important cause of oral malodor or oral origin of halitosis is the periodontal infections, (but note that not all patients with gingivitis or periodontitis have halitosis). With same pathogens related in producing sulfur compounds.

 Some studies show that even in halitosis caused by periodontal infections the tongue would also appear thickened and with a coating. As if they go hand in hand.

Intra-oral causes:

Large open cavities, poorly fabricated crowns and bridges with overhangs and places where bacteria could get trapped are obvious reasons for halitosis. But this is diagnosed by excluding other causes like the tongue, soft tissues and dentition.

-Sometimes after extraction some patients complain about halitosis which is common until the wound heals.

-Accumulation on dentures.

-Dry mouth (antihypertensive drugs, reduced salivary flow)

Extra-Oral causes: 

1) Infections (tonsillitis, pharyngitis)

2) Lungs (Bronchitis, bronchiectasis)

3) Carcinoma (rarely but one of the causes when cancer is in advanced stages)

4) GIT (rarely responsible for bad breath)

5) Renal insufficiency.

6) Hepatic disorder.

7) Diabetic patients.

Diagnosis: 
-Medical History: we check for significant health issue (to exclude extra-oral causes), medications (especially the ones causing xerostomia), onset, frequency, timing during the day, others noticing the halitosis or not (to be sure it’s not something psychological), throat infections, sinus infections, allergies or post-nasal drip.
-Clinical examination:  
1) Self-examination: “Unreliable” method. 
-scrapping the tongue with a spoon, then smelling it. Or smelling a toothpick after inserting it into the interdental papilla, the smell could be caused in this situation due to a gingival disease or faulty restorations.
-Self-examination can be done also by putting the hand in front of the mouth and smelling the exhaled air. (This one also is NOT reliable).
2) Oropharyngeal examination: This is done be checking the oral cavity for caries, food impaction, big cavities, wounds, bleeding gums, pocketing, tongue coating, dry mouth, tonsillitis …etc.
3) Organoleptic rating “Assessment by a judge”: 
    Done by someone trained to examine halitosis, and it’s considered the “Gold standard” for examining and detecting halitosis.
About the pictures in slides 27-33: 
A) The patient exhales from her mouth, then the judge smells the exhaled air.
B) Asking the patient to exhale from her nose, to be able to judge if the halitosis coming from the nose or mouth. 
C) Instructing the patient to lick her hand and smelling it
D) Then the judge himself should smell it -.-
E) The judge scrapping the tongue with a spoon and smelling it.
4) Portable VSC monitor: “Halimeter” 
VSC: Volatile Sulfur Compound 
This machine measures how much SULFUR compounds present in the air sample. 
5) Gas chromatography.
6) DF Microscopy 
7) Saliva Incubation test.
8) Electronic nose.

(5, 6, 7, 8 the Dr. didn’t talk about them.)
Now regarding the treatment, it is mainly cause-related:
1) Mechanical reduction of intra-oral nutrients and microorganisms: 
-Tongue scrapping, by a scrapper or toothbrush, as far backwards as possible, all coating should be removed. 
-Periodontal therapy 
[bookmark: _GoBack]-Chewing gum, it helps in increasing the saliva flow.
2) Chemical reduction of microbial load (using anti-sepsis):
-by using mouthwashes: CHX, essential oils, Triclosan, chlorine dioxide …etc.
3)  Rendering malodorous gases nonvolatile:
-Malodorous gases are volatile, and that’s why we can smell them, and if we managed to make them nonvolatile we can solve or mask the problem, and that is done by using some kind of drugs that we don’t need to know anything about them.
4) Masking the odor: 
-usually not very effective and transient.
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