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Introduction
Oral malodour is a frequent problem. Over half of the population complains of a noticeable malodour in the morning. It causes embarrassment, frustration and despair and often leads toward social and professional isolation and marital problems. The malodour can be camouflaged in many ways, some of which are strongly promoted by the news media. However it should be remembered that the malodour is a symptom, thus the cause should rather be treated. A multidisciplinary approach (periodontology, ENT, internal medicine, psychiatry) is a good way to do so.

Two years ago a multidisciplinary consultation on oral malodour was initiated at the University Hospital in Leuven. As far as we know, no such consultation exists in Belgium or even in Europe. At the start some publications in national journals and interviews in the media proved helpful to inform generalists (both physicians and dentists) and patients of this new activity. The frequency of the consultation had to be increased from once a month to once a week.

 

Material and Methods
The consultation takes place at the E.N.T. department. Patients are seated in the same waiting room as other E.N.T. patients to ensure anonimity. They are examined by an E.N.T. specialist and a periodontologist. A psychologist and internist can be called for advice.

History taking consists of four parts. Specific questions on the oral malodour itself are asked (duration, evolution, daily pattern of the complaint, whether the complaint is made by the patient or others and description of the malodour). Questions are asked about habits (smoking, drinking, medication and diet) and systemic diseases (lungs, stomach, liver, kidney and pancreas). An E.N.T. history is taken (nasal obstruction, nasal discharge, postnasal drip,allergy, tonsil problems, dysphagia, voice problems and previous E.N.T. encounters). The history of the oral cavity is recorded (frequency of tooth brushing, interdental cleaning, tongue brushing, prosthesis, frequency to visits at the dentist).

The clinical examination consists of three parts. First, organoleptic breath evaluations, one at rest and one during speech (1) are performed by two independent examiners. A score from 0 to 3 is given (0 = no oral malodour, 1 = mild oral malodour, 2= moderate oral malodour, 3= severe oral malodour). Patients are asked to lick the back of their hand (2). An organoleptic evaluation of this sample and of a scraped sample of the backside of the tongue is also done. Next the nose, nasopharynx, throat, larynx and neck are examined. All patients mentioning nasal problems are examined by nasal endoscopy. If tonsils are cryptic an organoleptic evaluation is performed on a sample of tonsillar excretions taken with a cotton swab. Finally the oral cavity is inspected. Attention is paid to caries, bacterial plaque, gingival inflammation, periodontal pockets, prosthesis and tongue coating. The latter was scored according to the surface involved as 0 = no coating, 1 = thin coating on 1/3 of the tongue, 2 thin coating on 2/3 of the tongue or thick coating on 1/3 of the tongue, 3 thick coating on 2/3 of the tongue. An objective evaluation of the amount (ppb) of volatile sulphides (hydrogen sulphide, H2S, methyl mercaptan, CH3SH, and dimethyl sulphide, (CH3)2S) in the patients' breath is made by the Halimeter (Interscan Corporation, model RH-17E, Chatsworth, USA) (3-5).

If the clinical examination of the E.N.T. and oral region is negative and the patient complains about gastric problems, a 13C-urea test is proposed, to detect Heficobacterpylod. The correlation between halitosis and H. pylod has been suggested by several authors but remains very dubious (6,7). 

 

Results
Thus far 260 patients visited our outpatient breath odour clinic. They came from all over the country. Five patients (2%) were foreigners (France 2, Luxemburg 2, The Netherlands 1). Two hunderd and nineteen patients (84%) came spontaneously to the consultation. Nineteen (7%) were referred by a general physician, 14 patients (5%) were referred by another department of the University Hospital, 6 patients (3% ) from another hospital and 2 (1 %) by a dentist. All of the patients had been looking for help elsewhere.

There was no gender predominance; 48% males (n = 125) and 52% females (n=1 35). The age range was 2 to 77 years, with a mean of 36 years (SD=1 3.5).
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Fig. 1: Age and gender distribution.
 

(Fig. 1) There was no significant difference in age distribution between men and women (x2-test; p=0.5). All patients belonged to the upper and middle socio-economic class, which was based on their educational/occupational background as reported in the questionnaire.

Ten of our patients (4%) had only recent complaints of oral malodour (11 year). Eighty-four patients (32%) had complaints for more than 1 but less than 5 years. One hundred and sixteen patients (64%) had complaints for more than 5 years. A x 2-test showed no significant difference (p > 0,5 ) in duration of the complaint between men and women. One hundred and fifty-one of our patients (58%) had not noticed the malodour themselves, but were informed by others of their bad breath. Sixty-two patients (24%) were told by others and noticed it themselves as well. Only 47 patients (18%) noticed the malodour themselves, without being informed by others. (Fig. 2) No significant difference was found between men and women (x2 test; 0.5 > p > 0.1).
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Fig. 2: Source of complaining about the malodour.
 

Seventeen percent (n = 44) of the patients were smokers. None of the patients admitted to have an excessive drinking habit. Only 5% (n = 12) followed a diet, such as salt-free, vegetarian, low-fat or lactose-free. Only one patient claimed a decrease of the malodour intensity after starting a lactose-free diet. No patient with halitosis caused by a systemic disease was found among our patients.

Two hunderd and twenty-five patients (87 %) were deemed to have an oral cause of their halitosis, 21 (8%) had a cause in the E.N.T. region and for 14 patients (5%) no cause could be identified. (Fig. 3) The organoleptic evaluation of the breath of those last patients was degree 0 for nine of them, degree 1 for four patients and degree 2 for one patient. The range of their objective evaluation by the Halimeter was 50 to 188 ppb, with a mean of 97 ppb, which was significantly lower than the mean halimeter value of the entire group of patients (p < 0.01). Twelve of the patients were women. (Table 1) A few patients were advised to have a psychiatric consultation. All of them refused.
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Fig. 3: Cause of malodour.
Table 1: List of patients who had no objective cause for their malodour

	n
	sex
	age
	organoleptic evaluation
	Halimeter value (ppb)

	1
	M
	25
	1
	124

	2
	M
	34
	0
	56

	3
	f
	33
	1
	132

	4
	f
	39
	1
	82

	5
	f
	45
	0
	54

	6
	f
	24
	0
	97

	7
	f
	37
	1
	86

	8
	f
	56
	2
	86

	9
	f
	28
	0
	98

	10
	f
	50
	0
	129

	11
	f
	22
	0
	73

	12
	f
	16
	0
	50

	13
	f
	23
	0
	106

	14
	f
	39
	0
	188
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Fig. 4: Oral causes of malodour.
 

In the group of patients with an oral cause 41 % (n = 92) had tongue coating, 31 % (n = 70) had gingivitis and 28% (n = 63) had periodontitis. (Fig. 4) Patients were advised to improve their oral hygiene habits (teeth, interdental spaces and tongue) or to visit their dentist or periodontologist for treatment.

In the group of patients with ENT problems fifteen suffered from chronic tonsillitis, four from chronic sinusitis, one had ozaena and one had a foreign body (piece of paper) in his nose. (Fig. 5) According to their pathology, patients were advised to undergo either a tonsillectomy, functional endoscopic sinus surgery or a local nasal treatment. Before tonsillectomy was executed a perfect oral hygiene was demanded. There was no significant difference in distribution of the organoleptic score between patients with chronic tonsillitis and the rest of the patients (X2-test; p > 0. 1).

The organoleptic evaluation of the breath was significantly correlated with the objective measurement by the Halimeter (r = 0.2731; p < 0.001). The Halimeter values were correlated with the degree of tongue coating (r = 0.1913; p < 0.01) and the depths of the gingival pockets (r = 0.2156; p < 0.001). No significant correlation was found between Halimeter values and degree of malodour of tonsillar excretions (r = 0.0880; p > 0.5). A significant correlation was found between the degree of tongue coating and the organoleptic evaluation of this coating (r = 0.5481; p < 0.001).
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Fig. 5: ENT causes of malodour.
 

Twenty-one C13 - urea-test were performed. Seven (33,3 %) of them were positive. This is not unlike the percentage of positive tests found in the "normal" European population. Three patients agreed to start the expensive treatment, a combination treatment of amoxicillin 2 g/day, metronidazole 1,5 g/day and omeprazole 20 mg/day. They got all cured from their Heficobacter pylori, but none noticed a decrease of the oral malodour.

Only ninety-three (36%) of our patients were seen for a follow-up consultation after treatment i.e., two to six months after the initial visit. Fifty-five of them (59%) reported disappearance of malodour complains while 14 (15%) reported that the environment did not complain anymore, although they themselves noticed malodour from time to time. Eleven patients (12%) reported a decrease of the malodour, but their environment still noticed the odour too. Thirteen patients (14%) noted no improvement at all. There was no significant difference in the distribution between men and women (x2-test; p = 0.2). Some of the results were received by phone, so no organoleptic or Halimeter measurement could be performed for these patients. For this no correct statistical figures can be given concerning subjective evaluation by the patient versus organoleptic and Halimeter value.

 

Discussion
After two years of the breath odour clinic start-up 260 patients were examined by a multidisciplinary team, consisting of an ENT specialist, a periodontologist and occasionally a specialist in internal medicine. A psychiatrist was on call but no patient accepted this. The patient population showed no gender preference. Rosenberg and Leib (8) found in their population a predominance of 60% female patients. The age distribution is from 2 to 77 years old, with a mean age of 36 years. The characteristic patient is a person who complains of his oral maloclour for more than 5 years, has been looking for help at several places and belongs to the middle or upper socio-economical class. Fifty-eight percent of the patients has not noticed the maloclour themselves, but were informed by others. Describing the characteristics of the maloclour turned out to be very difficult or even impossible for most of the patients. Seventeen percent of the patients are smokers. As told by many of our patients, tobacco smell is a common accepted breath smell and therefore often used to mask the problem of oral malodour. Only 5 % of the patients followed a diet. One patient claimed to have a decrease of the maloclour after starting a lactose-free diet.

Most frequently (87%) the oral maloclour is caused by an oral problem (tongue coating > gingivitis > periodontitis). These results are comparable with those described by Rosenberg and Leib (8). In 8 % of the patients ENT pathology is found as cause of the maloclour (chronic tonsillitis, chronic sinusitis, ozaena and foreign body in the nose). For 5 % of the patients no cause at all could be found. Seventy-five % of those patients had an objective measurement by the Halimeter in the normal range (< 150 ppb) and also a complete negative organoleptic evaluation. Psychiatric advice was proposed at that moment. All refused. One third of the 13C-tests, to diagnose H. pylon, was positive. Three patients were treated and got cured of their Helicobacter, but their own perception and our organoleptic evaluation of oral maloclour persisted. Therefore no conclusion whatsoever could be drawn.

The organoleptic evaluation of the breath, done by two independent and trained persons, is significantly correlated with the objective measurement by the Halimeter. Some of our patients had a clear positive organoleptic evaluation with a negative objective evaluation by the Halimeter. This confirms that other volatile elements than volatile sulphur compounds can be responsible for oral malodour such as indole. Halimeter values appeared significantly correlated with the degree of tongue coating and the depth of the gingival pockets. A strong correlation was found between the degree of tongue coating and organoleptic evaluation of this coating. There was no significant correlation between the odour of tonsillar excretions and Halimeter values. No significant difference was found in distribution of the organoleptic score between the patients with tonsillar problems and the rest of the patients. Rosenberg (1) has proposed that tonsilloliths contribute primarily to self conception of bad breath, rather than actual oral malodour.

Up till now only 36 % of the patients were seen in a follow-up consultation. The majority (59 %) was cured. Fourteen percent showed no improvement at all.

 

Conclusion
Oral malodour is a frequent problem, which benefits from a multidisciplinary approach (periodontology, ENT, internal medicine, psychiatry). This can save time and avoid the risk of concluding too quickly that an evident symptom, e.g. gingivitis is the cause of the reported maloclour, while a more cryptic etiology is overlooked. History taking should focus on the odour itself, oral hygiene habits, ENT pathology, systemic pathology and general habits of the patients. During clinical examination the organoleptic evaluation of the breath (at rest and during speech), the tongue coating and the tonsillar excretions, performed by trained people, is of great importance. An objective measurement of the amount of volatile sulphur compounds in the patients breath, by the Halimeter, is very useful and easy to perform, although one should be aware of its limitations. Oral malodour has no sex- or agepredominance. Typical to the problem is the "bad breath paradox"(8). Often, people suffering from bad breath remain completely unaware of their own oral emission, whereas others remain convinced that they suffer from oral malodour, although no objective basis could be found. Tongue coating is the most frequent cause of oral maloclour. Initial treatment strategies should focus on oral hygiene i.e., tooth brushing, cleaning of the posterior tongue dorsum, interdental cleaning, visit to the dentist or periodontologist. In a few cases tonsillectomy or endoscopic sinus surgery may be necessary.
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