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RHINOLARYNGOLOGICAL  
AND SYSTEMIC CAUSES OF HALITOSIS:  

A MINI-REVIEW 

Halitosis, commonly known as bad breath, is a common condition that affects a significant portion of 
the population. Volatile molecules resulting from pathological and non-pathological causes from oral or 
extra-oral sources are known to be responsible for halitosis. While poor oral hygiene is often the primary 
cause of halitosis, several other factors can contribute to this condition, and most of these causes are ig-
nored. such as problems in the nose and throat and the presence of systemic diseases that affect different 
parts of the body. These problems can lead to the production of foul-smelling gases that are released 
through the mouth, resulting in bad breath. Some examples Halitosis producing conditions include si-
nusitis, tonsillitis, and systemic diseases. In addition to these conditions, certain medications and lifestyle 
habits, such as smoking and alcohol consumption, can also contribute to halitosis. Halitosis negatively 
impacts a person’s everyday life; the majority of those who complain about it seek treatment at a clinic, 
however, some halitosis sufferers have no detectable halitosis. Halitosis can be determined using a variety 
of techniques. Understanding the various causes of halitosis is essential for effective treatment and man-
agement of this condition.
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Introduction

Human breath is made up of highly complex 
chemicals with numerous and varied smells that can 
cause unpleasant conditions such as halitosis. Hali-
tosis is a Latin term derived from the words halitus 
“breathed air” and osis “pathologic changes” [1]. 
It can also refer to any unpleasant odor originating 
from the mouth, air, or breath. Other names used to 
define and characterize halitosis include foetor oris, 
oral malodor, mouth odor, bad breath, and awful 
mouth odor [2]. The Listerine Company first used 
the term “halitosis” in 1921 to describe bad breath 
independent of its source [3]. Few researchers have 
studied the prevalence of oral malodor in the gener-
al population [2]. According to several articles, the 
prevalence ranges from 2.4% to 78% [4–6]. Accord-
ing to the American Dental Association, approxi-
mately 50% of American adults have a bad breath 
at some point in their lives. Half of this population 
may have persistent, intermittent, or chronic breath 
odor problems [7, 8]. Additionally, while waking up 
in the morning, almost half of the adults and elderly 

people have socially undesirable breath that is caused 
by physiological factors [2].

 This broad range in prevalence is due to the 
halitosis evaluation methodologies, whether the re-
sults are based on self-reporting or objective mea-
sures of oral malodor, geographic area, and year of 
study. Furthermore, neither objective nor subjective 
standard criteria for identifying patients with halito-
sis have been widely accepted [2]. Owing to its high 
prevalence, research into its origin and patient-re-
ported outcomes is on the rise. Halitosis has an ad-
verse impact on patient’s quality of life. Patients who 
feel humiliated by their behavior, especially in inter-
personal interactions, are more likely to seek profes-
sional assistance [9, 10]. It is a common problem that 
can have an impact on personal relationships because 
it interferes with communication between individuals 
[11]. According to Al-Ansari et al findings, some fac-
tors were significantly linked to self-perceived hali-
tosis: current or past smoking, female gender, age 30 
or older, having only completed high school, histo-
ry of chronic sinusitis or gastrointestinal disorders, 
never using Miswak (a natural toothbrush made from 
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the twigs of the Salvadora persica tree), and never 
using dental floss [12]. To compare epidemiological 
data, halitosis study need a standardized evaluation 
process. Therefore, the gold standard for studies on 
bad breath should be a mechanical detection method 
[13]. Understanding its origin is essential for health-
care professionals, particularly general practitioners 
and, dentists [14].

Aim: The objectives of this review were to 
explore Nose, Throat and systemic causes of halitosis 
as well as to provide a snapshot of the impact of 
halitosis on social life.

Causes of Halitosis
 
Volatile sulfur compounds (VSCs), which are 

odoriferous substances present in the exhaled air as a 
result of the action of anaerobic oral Gram-negative 
bacteria (Bacteroides loescheii, Centipedaperiodontii, 
Eikenellacorrodens, Treponema denticola, 
Prevotella intermedia, Porphyromonas gingivalis, 
Fusobacterium nucleatum, Selenomona) [6]. 90% 
of the VSCs in bad breath are hydrogen sulfide, 
methyl mercaptan, and, to a lesser amount, dimethyl 
sulfide [9]. A temporary change in breath odor can be 
brought on by eating foods like garlic or some spicy 
dishes, drinking alcohol, or using tobacco products 
[15]. 

1 extra-oral causes
Halitosis is thought to have extra-oral origins in 

10–20% of cases [16, 17]. The extra-oral conditions 
that can cause halitosis include chronic sinusitis, 
post-nasal drip, nasal foreign bodies, respiratory 
tract infections and cancer, gastrointestinal illness, 
inflammatory bowel disease, endocrine, hematologic 
system abnormalities, and helicobacter pylori 
infection [16, 18]. Dimethyl sulphoxide is the primary 
VSC linked to extra-oral halitosis, whereas methyl 
mercaptan and hydrogen sulfide are the primary 
VSCs contributing to intra-oral halitosis [16, 17].

1.1 ENT region 
Up to 10% of cases of oral malodor come from 

the ENT (ears, nose, and throat) area, with the tonsils 
contributing to 3% of those cases [19].

1.1.1 Paranasal Sinuses causes
Nasal bad breath may be mostly brought on 

by chronic sinusitis [20]. 50% to 70% of people 
who have chronic sinusitis complain of bad 
breath. Ten percent of sinusitis may be linked to 
problems of one or more teeth. Upper respiratory 
tract infections, persistent mucosal diseases, and 

abnormal intranasal structures are some of the 
potential causes of chronic sinusitis. Streptococcus 
pneumonia and Haemophilus influenza are the 
two main bacteria involved in the development 
of bacterial sinusitis[21]. These bacteria have a 
clear link with halitosis since they can produce 
VSCs. The most typical signs include postnasal 
drip, coughing, coated tongues, and hawking [22]. 
It is believed that the purulent material, which 
already contains microbiota, falls on the base 
of the tongue, predisposing to the production of 
VSC [23, 24]. Antibiotics are frequently used to 
treat acute sinusitis, which lowers the incidence of 
anaerobic microorganisms and malodor problems 
A characteristic odor comes about when purulent 
mucus becomes apparent[21]. Referrals to an ear, 
nose, and throat specialist for causative treatment of 
patients with halitosis and chronic nasal/paranasal 
sinus conditions are recommended [23]. 

1.1.2 Atrophic rhinitis
Atrophic rhinitis is a long-term condition that 

affects the nasal mucosa. Dryness, crusting, atrophy, 
halitosis, and a paradoxical perception of nasal 
congestion are the disease’s primary symptoms, 
and it is characterized by excessively broad nasal 
cavities[25]. The primary atrophic Rhinitis cause is 
unknown [26]. Primary atrophic rhinitis typically 
affects both nostrils and is six times as prevalent in 
women. The main symptom of the condition is that 
the nose gives off an unpleasant odor as a result of 
crusting and secondary infections. keeping friends and 
family away, this factor alone causes social issues for 
the sufferer [27]. The patient is frequently anosmic 
for the following reasons: there is an inadequate and 
non-uniform air blast that may not reach the olfactory 
areas; there may be a genuine obstruction with large 
crusts blocking the air flow to the olfactory area in 
the roof of the nose; and there may be an atrophic 
process involving the olfactory epithelium and the 
bipolar nerve cells and nerve fibers. Nasal obstruction 
is a common primary complaint that can be caused 
by a variety of things, including congestion of the 
nasal mucosa (the “blunting effect”), large crusts 
that obstruct airflow, and disruptions to the normal 
laminar and eddy current pattern of the inspiratory 
and expiratory air flows. Patients may also express 
headache complaints. Anaerobic bacteria frequently 
cause thick, purulent discharge with an unpleasant 
odor. Periodically, crusts with dark greenish color 
with a bad smell are expelled from the nostrils. 
Rarely, crusts may dislodge into the pharynx and 
induce choking and the feeling of a foreign body. 
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With the dislodging of crusts, minor nosebleeds 
may be seen. Occasionally, patients may experience 
pharyngitis sicca, which causes the nose and throat to 
become dry [26–28].

1.1.3 Foreign Bodies and cleft palate
Foreign objects in the nasal cavity can also 

produce a bad odor. Additionally, a cleft palate might 
cause poor breath [29].

1.1.4 Chronic Tonsillitis and Tonsilloliths
Chronic caseous tonsillitis (CCT) is frequently 

correlated to halitosis and is also a common disease 
[30]. Chronic caseous or follicular tonsillitis is 
caused by recurrent infections of the tonsils [31]. 
The tonsils contain deep crypts that, as a result of 
their anatomy, favor the collection of food, saliva, 
and necrotic debris. When exfoliated epithelial cells, 
keratin debris, and foreign objects are retained in the 
crypts of the palatine tonsils, a tonsillolith develops 
[32]. Tonsilloliths form if these materials are not 
naturally removed, and they raise the probability of 
abnormal VSC levels by ten times[30]. The palatine 
tonsils are the best locations in the upper airway 
system for anaerobic bacterial activity [30]. Upon 
observation, the tonsils are normally not hyperemic 
and may or may not be hypertrophied. The bacteria 
most usually involved are streptococci, while viral 
infections (such as infectious mononucleosis) are a 
further possibility. Tonsilloliths have been shown to 
include several anaerobic bacterial species, including 
those from the genera Eubacterium, Fusobacterium, 
Porphyromonas, Prevotella, Selenomonas, and 
Tanerella [33]. The typical CCT symptoms include 
retention of a tonsillolith, throat irritation, feeling 
of foreign substances, and halitosis, all of which 
can be extremely debilitating for the patient. In 
over 77% of CCT patients, halitosis is present. CCT 
can happen to men or women at any age. When 
medical treatment with oral antibiotics and topical 
antiseptics fails to provide relief, tonsil removal 
surgery is advised[34]. Tonsillary cryptolysis using 
a CO2 laser has recently been presented as a less 
invasive treatment option. Utilizing CO2 laser 
ablation can minimize tonsillolith retention and 
crypt depth, maintaining the tonsils’ immunological 
activity. This procedure can be carried out in an 
office work setting while the patient is under local 
anesthesia, is basically painless, and is able to return 
normal activities as soon as possible[35]. As a 
result, the tonsils’ size, shape, coating, hyperaemia, 
and presence of tonsilloliths should be the first thing 
examined during a clinical investigation[36]. 

1.1.5 larynx
The larynx is rarely involved [36].

1.2 Systemic 
1.2.1 Respiratory disorders 
Differentiating the expired air is necessary to 

determine whether the malodor is nasal or oral in 
origin. The patient is instructed to close the lips and 
exhale through the nostrils. If the examiner detects 
an unpleasant odor originating from the nose, he/she 
will note it. The patients are next directed to squeeze 
their noses and exhale through their mouths [16]. By 
doing so, we can estimate whether the nasopharynx, 
paranasal sinuses or nasal cavity are the source of the 
halitosis [16]. 

Even if symptoms result in significant quantities 
of sputum such as, pneumonia and bronchitis caused 
by aerobes, mycoplasma, or viruses rarely end 
in halitosis. Halitosis is mentioned as a relevant 
symptom in a variety of clinical respiratory 
conditions. Included in those are anaerobic lung 
abscesses, debris lodged in the respiratory system, 
necrotizing pneumonia, emphysema, lung cancer, 
bronchiectasis, and tuberculosis[37]. The lungs serve 
as a source for smells produced by metabolism. 
Alcohol, high-fat diets, ketosis (also known as 
diabetic ketoacidosis or DKA), nitrates, chloral 
hydrate, and iodine-containing medications are some 
examples of substances that enter the bloodstream 
and exit the lungs through expired air [8].

1.2.2 Gastrointestinal disorders 
Although the majority of halitosis cases are 

thought to originate from the gastrointestinal system, 
only 0.5% of cases are, contrary to what the medical 
profession and many patients believe. Esophageal 
reflux, achalasia, pyloric stenosis, and hiatal hernia 
are a few gastrointestinal disorders that can result in 
bad breath. These disorders result in weakened or 
inhibited esophageal closure, insufficient emptying 
into the stomach, and retention of food, drink, 
and saliva, which results in malodor [38]. On the 
other hand, gastroesophageal reflux, an extremely 
common condition, infrequently results in halitosis. 
Heartburn is the most common symptom, and 
the related odor is similar to a simple belch and 
smells like the most recent meal [8]. Halitosis has 
been linked to bezoars, malabsorption syndromes, 
stomach carcinomas, and a few enteric diseases[39]. 
Whittle et al., describe metabolic disorders in the 
intestines as a cause of halitosis[13]. Regardless of 
dental or otolaryngological findings, gastrointestinal 
pathology is quite common in individuals with 
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halitosis, and the majority of patients got better after 
therapy [40]. Feller and Blignaut described pancreatic 
insufficiency as a cause of extra-oral halitosis as well 
[41]. Fetor hepticus, an unpleasant, excremental 
smell (the breath of death), is caused when liver 
function becomes impaired as waste products are 
released through the lungs[42]. Failure of the liver 
prevents the body’s ability to detoxify itself, leading 
to the unpleasant odors known as Fetor hepticus [43].

1.2.3 Endocrine disorders
Patients who have type 2 diabetes (T2DM) 

typically smell sweet and fruity. Different extra-oral 
causes of halitosis, such as DM, can be diagnosed 
using gas chromatography-mass spectrometry[8]. 
Diabetic ketoacidosis leads to a typical breath 
odor [13]. Additionally, a few congenital diseases 
might affect breathing; the most known example is 
tyrosinemia, which causes a strong cabbage odor. 
In addition to the hormone cycle, several other 
intestinal disorders also appear to have an impact on 
mouth odor [44, 45]. 4.6% of women reported having 
halitosis throughout their menstrual cycle, indicating 
a connection between the hormones and halitosis.
According to Alzoman et al., findings, women’s self-
perceived halitosis and the frequency of oral health 
symptoms can be affected by the regularity of the 
menstrual cycle and hormonal changes [46].

1.2.4 Kidney disorders 
Phenylketonuria, trimethylaminuria are known to 

be causes of oral mal odor [8]. Patients with chronic 
renal failure have high blood urea nitrogen levels and 
reduced salivary flow. The odor is typically uremic 
associated with dry mouth[41]. 

1.2.5 Drugs
The use of bisphosphonates has recently 

been associated with oral malodor in addition to 
medications that cause a dry mouth and indirectly 
contribute to halitosis, such as anticholinergics, 
antihistaminics, antipsychotics, anxiolytics, 
antidepressants, antihypertensives, diuretics, and 
opioids. Malignant bone tumors and their metastases 
are treated with bisphosphonates, which are 
powerful medicines that block bone resorption[47]. 
In a recent systematic review, medications that can 
cause extra-oral halitosis were identified as follows: 
Aminothiols, antacids, Anticholinergics, steroids, 
Anti-spasmodics, Chemotherapeutic agents, dietary 
supplements (fish oil, vitamin E), and Diclofenac. To 
identify the involvement of different drugs in leading 
to extra-oral halitosis, more research is required [48]. 

1.3 Miscellaneous 
1.3.1 Fish Odor Syndrome
Trimethylaminuria’s breath odor, often known 

as “fish odor syndrome,” can induce severe 
halitosis[49]. The inability of the organism to 
metabolize trimethylamine is the hallmark of the 
hereditary illness called trimethylaminuria. This 
volatile chemical builds up in the body and is 
eventually excreted in the urine, but it is also present 
in sweating and breath, giving it a fishy smell. The 
authors claim that this hereditary condition is the 
main reason for undetected body odor and that its 
social impacts can include frustration and social 
isolation. [50]. By adjusting dietary changes to avoid 
precursors, particularly trimethylamine N-oxide, 
which is present in high concentrations in marine fish, 
the symptoms of trimethylaminuria can be alleviated. 
Antibiotic therapy to manage gut flora or activated 
charcoal therapy to sequester trimethylamine may 
both be helpful [51].

2.1 Oral causes
Poor oral hygiene, periodontal disease, a coated 

tongue, food impaction in the interdental spaces, 
unhygienic dentures, and unsuitable prostheses are 
the main causes of bad breath in the oral cavity [52]. 
In 85–90% of patients with halitosis, the oral cavity 
is the main cause of bad breath [8].

Classifications
Halitosis can often be divided into three 

categories: Genuine (true) halitosis, pseudo-
halitosis (false halitosis), and halitophobia. Genuine 
halitosis can be further categorized as physiologic 
or pathologic. About 27% of patients who complain 
of halitosis are found to have non-genuine halitosis 
[11]. Pseudo-halitosis can be defined as a condition 
in which the patient is the only one to notice an 
obvious odor problem, Halitosis is not perceived by 
others. Halitophobia is a condition in which a patient 
complains about halitosis after receiving therapy 
for either real or fake halitosis (generally after the 
adequate treatment of genuine or pseudohalitosis), 
even though no obvious signs may be found during 
a physical examination. Halitophobic patients may 
need to undergo neurological and mental testing[19]. 

Impact of Halitosis on Social Life
Odor is a tool that society employs to engage and 

characterize the outside environment. The olfactory, 
or smelling, experience is personal, very emotional, 
and it links us to the outside world. This means 
that a person’s breath odor might either make them 
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feel more connected to their social environment or 
less connected to their close relationships. When 
someone believes they have a persistent bad breath 
problem, they may employ defense mechanisms and 
even avoid social interactions. This has an impact 
on a person’s health [53]. Teenagers and young 
adults with poor breath reported feeling anxious and 
depressed [54]. Smell perception is subjective and 
influenced by emotional and cognitive factors, just 
like other human senses. Those who are unaware 
of their bad breath may experience unfair romantic, 
social, and professional rejection. Few people are 
willing to confront those who have a problem due to 
the sensitive nature of bad breath and other internal 
odors. The apparent inability to tell whether or how 
much one has bad breath is a very intriguing issue 
with it [55].

 
Investigations for Underlying Causes 
Despite the subjective character of halitosis, 

various objective tests have been applied in clinical 
evaluation. It’s critical to evaluate the patient’s 
perception of oral malodor as their primary social 
problem. It is not, however, very reliable[56]. A 
plastic tube is put into the patient’s mouth to prevent 
the mouth from getting diluted with room air when 
undergoing an organoleptic assessment of oral 
malodor by trained and calibrated professionals. 
In most cases, a screen with a straw or tube hole 
separates the patient and examiner. Despite being 
fairly simple to use, this approach is very subjective 
and prone to nutritional influences on patients. 
It’s also fairly simple to use the “spoon test,” an 
organoleptic assessment technique. On the tongue’s 
dorsum, a spoon or similar object is used, and 
the scraped material is smell [57]. The objective 
evaluation of oral malodor makes use of additional 
objective techniques like VSC measurements with 
electrochemical reactions like halimeters, gas 
chromatography, or salivary study for bacterial load 
and other chemicals. Due to its simplicity of use, the 
Halimeter portable VSC detector is in high demand. 
However, additional substances that may also 
contribute to oral malodor include volatile short-chain 
fatty acids, polyamines, alcohols, phenyl compounds, 
alkanes, ketones, and substances containing nitrogen, 
this test only identifies VSC products[56, 58]. To 
perform a salivary incubation test, saliva is collected 
in a glass and placed in an aerobic chamber at 37 °C. 
The examiner can measure odor after some time has 
passed. In contrast to other diagnostic procedures, 
the salivary incubation test is associated with other 
tests and far less affected by patients’ dietary habits. 

By washing the mouth with urea solution for at 
least 30 seconds and then closing it for around five 
minutes, an ammonia test could be carried out. The 
amount of ammonia produced by bacteria can be 
measured from a scale using a detector. Ammonia 
levels typically correspond with VSC levels [59]. 
To find low-molecular-weight amines in breath, the 
ninhydrin method is used. This quick and simple test 
has a good test-to-test correlation[20]. The TaqMan 
system’s real-time polymerase chain reaction (PCR) 
can also be used to find microorganisms that produce 
VSC. Oral bacterial DNA may be quickly detected 
and identified using this amplification technique [60]. 

Management of the causative factors 
Treating the identified causes should be the first 

line of therapy[61]. The effects of toothpaste can 
vary, but they are often minimal. Mouthwash is also 
frequently recommended. It is normally advised to 
use it twice or three times every day for at least 30 
seconds on each occasion. In addition to vitamin 
A and vitamin B12, zinc, and copper are essential 
minerals for the olfactory and gustatory systems. 
Their inefficiency may exacerbate or contribute to 
symptoms of halitosis. The treatment also includes 
the use of zinc and copper ions. Along with other 
positive properties including antibacterial action, 
they immediately neutralize VSCs. VSCs can 
also be reduced by mouthwashes and toothpastes, 
particularly those containing zinc ions. Mouthwashes 
that contain alcohol, phenol, and chlorhexidine may 
also cover up the odor of the breath [62]. Frequently 
used antibiotics may reduce the bacterial load and 
minimize mouth odor. However, using antibiotics 
additionally kills all bacteria that are part of the normal 
flora [63]. Probiotics are thus useful and appropriate 
therapy options for a variety of microorganisms that 
contribute to the development of halitosis. Before 
that connects non-genuine halitosis to a psychiatric 
issue, organic causes must be ruled out. A patient’s 
level of depression and psychogenic diseases needs 
to be assessed, particularly in cases of non-genuine 
halitosis [64]. The primary causes of the disease must 
be treated for long-term effects. The patient must 
receive a thorough explanation of the causes and 
treatment options for halitosis. Always keep systemic 
issues in mind, and if there are any suspicions, 
further testing should be done to rule out any of these 
possible causes. It is important to avoid bad habits 
like smoking and eating foods like onion, garlic, and 
others. It is also necessary to advise the patient to eat 
regular meals and to end each meal with some fruit or 
vegetables, such as carrots or pineapples [23].
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Conclusion

In conclusion, halitosis or bad breath can be 
caused by various factors such as poor oral hygiene, 
infections in the nose and throat, and systemic 
diseases. In cases where halitosis is caused by 
infections in the nose and throat, seeking medical 
attention and treating the underlying condition can 
help alleviate bad breath. Additionally, managing 
systemic diseases can also help reduce halitosis. 
Overall, understanding the causes of halitosis and 
taking appropriate measures to address them can help 
individuals maintain fresh breath and improve their 
overall oral health. Even Though oral pathologies 

are the primary culprits, nose, throat and systemic 
causes can also be the source and need to be properly 
addressed. Halitosis may be a sign of significant 
health issues like cancer, thus this must be considered. 
Planned observations by ENT doctors, dentists, or 
internal medicine specialties are required to find 
other causal factors. Patients exhibiting depressive 
symptoms in either group—true halitosis or non-true 
halitosis—are typically referred for a psychiatric 
assessment. halitosis is a common condition that 
can be caused by a variety of factors. While it can 
be a source of embarrassment, by addressing these 
underlying issues, individuals can improve their 
overall oral health and quality of life.
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