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£ subdivided according to iis original location. Al present, halitosis of cral
. origin is quite well understood and some excellent reviews have already
% ‘appeared in the literalure. Special attention is given here lo extra-oral
1 halitosis. Extra-oral halitosis can be subdivided into: halitosis from the
I upper respiratory tract including the nose; halitosis from the lower respira-
o ‘tory lract; blood-borne halitosis. In blood-borne halitosis, malodourant
§ compounds in the bloodstream are carried to the lungs where they volatiise
¢ and enter the breath. Potential sources of blood-bomne halitosis are some
b systemic diseases, metabolic disorders, medication and certain foods. The
t methods of analysis of halitosis are critically reviewed. Attention is also
£ gven to odour characterisation of various odourants.
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 Halitosis in medicine: a review

f.This review deals with the different forms of halitosis. Halitosis can be | Unril recently, halitosis or bad

breath received more attennion in
popular, humorous hterature chan
in the scientific, as witnessed by
phrases such as ‘Please dont
breathe until you have reached the
desert’. However, halitosis 15 a
concern to millions of people.
Most adults suffer from bad breath
occasionally, an esumated 10 o 30
per cent of the USA populaton on
a regular basis'. This may lead to
personal discomfort and social
embarrassment, Tt is still one of the
biggest taboos in our society. In
the last decade, halitosis has received
much more scientific attention,
especially through the development
of the Halimeter®, an apparatus that
is designed to mecasurc volatile
odorous substances (sulphur gases)
in 2 semi-quantitative manner.

Halitosis is the general term used
to describe any disagreeable odour
in expired air, regardless of whether
the odorous substances originate
from oral or non-oral sources.
Orther names used are fitor ex ore,
Jetor sris, bad or foul breath, breath
malodour, and oral malodour. The
latter term is reserved for halitosis
from the mouth.

The general population and,
unfortunately many physicians and
dentists, are still poorly informed
about the causes and treatments of
halitosis. Many people still believe
that bad breath originates in the
stomach. However, this is seldom
the case. Odours cannot escape
from the stomach except during
belching or vomiting, because the
oesophagus, which connects the
stomach with the mouth, is not
an open tube and is normally
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collapsed”. Halitosis is rarely a gastro-
intestinal condition. Regretrably,
many patients have undergone a
completely unnecessary gastroscopy
before visiting a breath clinic.
Research reports now agree that,
in the vast majority of cases, halito-
sis (80 to 90 per cent) originates
within the oral cavity, where
anaerobic bacteria degrade sulphuoe-
containing amino acids to the foul
smelling volatile sulphur compounds,
namely hydrogen sulphide and
methylmercaptan™. An estimated
10 to 20 per cent of halitosis has
non-oral causes. Oral malodour®™™
can be treated effectively, in contrast
to many cases of extra-oral
halitosis®>*** " which might be a
manifestation of a serious diseasc.
It is therefore of urmost impor-
tance 1o differenuate berween oral
malodour and extra-oral halitosis.
Differentiation can he easily done
by comparing mouth breath with
nose breath***'%. When extra-oral
halitosis has been established, the
panent should be referred 1o an
appropriate clinic (otorhinolary-
gology clinic, metabolic ward, and
internal medicine) where the cause
of malodour can be further inves-
tigated. Among the host of
extra-oral disorders, only a few
have been investigated using
analytical rechniques o idendfy the
volatile organic compounds asso-
ciated with the odour. This is highly
important, in order to diagnose the

_case and (o set up a treatment plan,

Oral malodour

In order to disunguish extra-oral
halitosis from other halitosis, oral
malodour originating from the oral
cavity must first be differentiared.
Accordingly, practitioners are
required to understand the features
of oral malodour. Disorders of the
oral cavity cause B0 per cent to 90
per cent of all cases of halitosis.
Anaerobic bacteria within the oral
cavity are responsible for bad
breach. They degrade the sulphur-
containing amino acids cystine,
cysteine, and methionine o the foul-

smelling volatile sulphur compounds
(VSC) hydrogen sulphide (H,S) and
methylmercaptan (methanethiol,
CH _SH)*". Dimechyl sulphide
(CH,SCH ) is a minor component
of bad breath. Halitosis of oral
origin is associated with poor oral
hygiene, dental plaque, dental
caries, gingivitis, stomatitis, peri-
odontitis, tongue coating, and oral
carcinoma’. Dry mouth (xcrosto-
mia) mighe also promote oral
malodour***, although a correla-
tion is nor always observed®.

In healthy subjects, tongue coat-
ing is by far the most important
source of malodour, most of the
odour coming from the dorso-
posterior surface of the tongue
where :he erypes are the favoured
sites for the growth of che
anaerobic bacteria responsible for
halitosis®**" % A reduced saliva
flow during sleep favours anaero-
bic bacterial putrefaction, giving rise
to so-called ‘morning breath’, a
transient condidon which disap-
pears after a meal""™". In an
estimared 10 to 30 per cenr of the
population the problem remains
more persistent' and halitosis
persists during the whole dayv. The
latter condition of chronic oral
malodour can now be treated very
cffectively by removing the tongue
coating by means of a congue
cleancr™” and by appropriate mouth-
washes. Chlorhexidine reduces the
number of bacteria”, zine sales bind
the VSC™'*, and CID and HO,
oxidise V5C to non- ndonfcmus
salts®"*. The oxidation potential of
the latter two mouthrinses is very
promising and might also affect
the sulphur-containing amino acids,
thereby inhibiting formation of
VSC'". However, these mouth-
washes are generally not effective
in improving extra-oral halitosis.

Some investigators believe thar,
besides V3C, orther wvolatiles
produced by oral purtrefaction
processes such as organic acids,
ammonia, and amines may also
cause oral malodour'™"". This has
been contradicted by the excellent
work of Tonzetich'. He showed
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that the VSC are the central elemen
of oral malodour. The odeue GH
volatile NH, was considered syeg
and pleasant. Incorporation of [y
concentrations of methylamine gt
cadaverine into saliva did M
intensify the odour of g;jjy8
because these are vapourised 'H
at extremely high pH. To qfi@
contrary he found that the diaminde
putrescine and cadaverine inhibijagh
odour formation. No correlaga,
was obuained between the odogs
intensity and concentrations g
either indole or skatole,

The best way to prove a causgs;
tive relationship between nr]
malodour and any rmilr.'h-cl:ﬂumﬁ;
volatile is to simulate bregks
samples with concentrations simi.*
lar ro those found in the brﬁli.ﬁ
Tonzetich'® defined the Obllxta:mf
abiliry threshold values of 0.5npf
10ml air {(1nmol/1 or 24pph) 'g,é
CH SH and of I.3ng/10mi aﬂ
{4 -'lnmnl." | or 106ppb) mr i

ahm': these valucs can be de
objecnonable. The concentrationy
of the V5C in early morning mouth’
air of approximately 50 per n:o:mr
of the popularion exceeded rhese
threshold values, showing that
CH,SH and IS are presen: in|
sufficient concentratons [0 Acoount.

although other voladle compa odil
mlght modify the qua!iry or i r_-m !

has never been substantiated hi '

has been dispured by
authors®™*, G
CH,SH and H,S occur in Appros:
lmaml}- :qunralm: amounts in orl ¥
malodour*'*, In patients with pen-'§
odontal disease, CH,SH was fouad
to be the most abundant species”.
CH 5H s much more unpleasssl |
and possesses a threshold of
objectionability at least four tme
lower than that of M8 Ol §
malodour has more similarity with
the pungent smell of CH SH thss ¢
with the ‘rotten eggs” smell of H3






