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PAROSMIA

Primary Disciplinary Field(s): Neurology, Otorhinolaryngology (ENT), Sensory Sciences, Clinical

Psychology

1. Core Definition

Parosmia is defined as a specific type of qualitative olfactory dysfunction wherein the

perception of odors is distorted or altered. Unlike anosmia, which signifies the complete loss of the

sense of smell, or hyposmia, which denotes a reduced ability to detect scents, parosmia involves

the correct detection of an odorant but its misinterpretation by the brain. A previously pleasant or

neutral scent is often perceived as intensely unpleasant, noxious, or chemically altered, reflecting a

significant breakdown in the neural coding pathway responsible for odor identification. This

condition profoundly affects the individual's interaction with their environment, particularly

concerning food consumption and safety.

The hallmark of parosmia is the substantial hedonic shift that accompanies the distorted

perception. Common odor sources--such as coffee, cooked meat, onions, garlic, or cleaning

products--are frequently perceived as smelling burnt, metallic, putrid, chemical, or fecal. This

distortion is highly subjective and consistent for the individual, meaning the same triggering odor

will reliably elicit the same distorted, offensive smell. This consistency distinguishes parosmia from

phantosmia, where the individual perceives an odor (often unpleasant) in the complete absence of

any external odorant source, representing an olfactory hallucination rather than a misinterpretation

of a real stimulus.

Clinically, parosmia is frequently viewed as a sign of recovery, albeit aberrant, following initial

olfactory sensory damage, typically caused by viral infection or physical trauma. As the olfactory

sensory neurons (OSNs) attempt to regenerate and reconnect with the olfactory bulb--the primary

processing center for smell input in the brain--these connections can be "miswired." This neural

reorganization leads to input signals being incorrectly labeled, causing the brain to interpret a

complex and recognizable odor like chocolate as a simple, primal, and often repulsive signal, such

as burning rubber or sewerage. The severity of the parosmia generally correlates with the extent of

the initial damage and the subsequent quality of the neural repair process.

2. Etymology and Nomenclature

The term Parosmia is derived from Greek roots: the prefix para-, meaning 'alongside,' 'beyond,' or

'abnormal,' and osm?, meaning 'smell' or 'odor.' Therefore, the term literally describes an abnormal

or distorted sense of smell. While this term is universally accepted in modern medicine, the

condition has historically been referred to by various names. The source content notes the term
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parosphresia as a common synonym, though this term is considerably less frequent in

contemporary scientific literature and clinical practice compared to the succinct 'parosmia.'

It is crucial to differentiate parosmia from related olfactory dysfunctions that often coexist or are

confused with it. While parosmia involves the distortion of an existing odor, the associated

experience is frequently referred to as cacosmia, which simply means the perception of a bad

smell. Cacosmia, however, is a descriptive term for the *quality* of the perceived odor, whereas

parosmia describes the *mechanism* (distortion of a real odor). The most important distinction

remains between parosmia (real stimulus, distorted perception) and phantosmia (no stimulus,

perceived smell).

The recognition of parosmia as a distinct clinical entity has evolved alongside our understanding of

olfactory neurobiology. Early descriptions of olfactory disorders often grouped all quantitative (loss

of smell) and qualitative (distortion of smell) issues together. However, research over the past few

decades, bolstered significantly by the high prevalence of post-viral olfactory disorders following

the COVID-19 pandemic, has firmly established parosmia as a primary area of investigation. This

increased attention has allowed researchers to develop more precise diagnostic instruments and

targeted treatment strategies focusing on neural retraining rather than generalized symptomatic

relief.

3. Key Characteristics and Clinical Experience

The clinical experience of parosmia is overwhelmingly characterized by a consistent and pervasive

sense of repulsion towards specific, everyday stimuli. The specific odors that trigger the distortion,

known as parosmic triggers, tend to be molecules containing sulfur (e.g., thiols) or pyrazines,

which are prevalent in cooked foods. This means that individuals often cannot tolerate staple foods

such as eggs, coffee, chocolate, garlic, onions, or the smell of meat, leading to significant dietary

limitations and nutritional challenges.

One of the most debilitating characteristics of parosmia is the generalized nature of the offense.

While an individual might occasionally encounter a genuinely repulsive smell (e.g., sewage), the

parosmia patient experiences this level of repulsion daily, often from substances previously

associated with comfort or pleasure. This hedonic inversion--the transformation of pleasant scents

into deeply offensive ones--is a defining feature and contributes immensely to the resultant

psychological distress and aversion behaviors, such as avoiding kitchens, restaurants, or even

specific rooms in their own homes.

The duration of parosmia is highly variable. For some individuals, it may be a temporary phase

lasting only a few weeks following an acute injury, while for others, it can persist for many months

or even years. This long-term persistence highlights the slow and often imperfect nature of neural

regeneration within the olfactory system. The intensity of the distortion can also fluctuate,
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sometimes improving slightly during the day or worsening due to fatigue or illness, demonstrating

the sensitivity of the recovering olfactory pathways to overall physiological state.

Qualitative Distortion: The core feature, where detected odors are consistently misidentified as

foul, chemical, burnt, or fecal.

High Trigger Specificity: The distortion is usually confined to a narrow range of chemically similar

compounds, most notably those containing nitrogen or sulfur, which are key components of cooked

foods and decay.

Hedonic Inversion: The emotional response to the odor shifts from neutral or positive to intensely

negative and aversive, directly impacting appetite and nutritional intake.

Persistence and Fluctuation: The condition often lasts for months, and its severity can wax and

wane, reflecting the ongoing and often unstable process of olfactory neural repair.

4. Etiology and Underlying Mechanisms

The primary etiology of parosmia involves physical or infectious damage to the peripheral olfactory

system, specifically the olfactory sensory neurons (OSNs) located in the olfactory epithelium high

within the nasal cavity, or the subsequent processing structures like the olfactory bulb. The most

common cause currently is viral infection, particularly those known to target nasal epithelial cells,

such as certain common cold viruses and, most prominently since 2020, SARS-CoV-2

(COVID-19). Viral damage leads to the death and shedding of OSNs, necessitating a complex

regeneration process.

Beyond viral agents, other significant causes contributing to the development of parosmia include

head trauma, chronic sinonasal disease (such as severe sinusitis or polyps), and exposure to

certain environmental toxins. In cases of trauma, the shear forces involved can sever the delicate

filaments of the OSNs as they pass through the cribriform plate to reach the olfactory bulb.

Regardless of the initial insult, the subsequent physiological response is one of attempted repair,

which introduces the opportunity for miswiring.

The leading hypothesis explaining parosmia is aberrant regeneration. The olfactory system is

unique among sensory systems in its capacity for continuous neurogenesis, meaning damaged

OSNs can be replaced throughout life. When new OSNs grow, they must correctly target and

synapse onto specific glomeruli (neural bundles) within the olfactory bulb, where odor signals are

sorted and transmitted to the brain. In parosmia, it is hypothesized that the regenerating axons

incorrectly connect to the wrong glomeruli. For example, an OSN programmed to detect a specific

coffee molecule might erroneously connect to a glomerulus typically activated by hydrogen sulfide

(rotten eggs). This "misrouting" results in the distorted perception, as the brain receives a

combination of signals that do not align with the chemical structure of the actual odorant being

sampled.
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5. Diagnosis and Assessment

The diagnosis of parosmia is primarily clinical, relying heavily on a detailed patient history and

subjective reports of altered odor perception. Clinicians must meticulously document the nature of

the distortion, the specific triggering odors, and the patient's quantitative smell function prior to and

during the parosmic phase. A key diagnostic differentiator is establishing that the perceived odor is

indeed a distortion of a real external stimulus, thus ruling out phantosmia.

While subjective reports are foundational, objective assessment tools are utilized to confirm

olfactory function. Standardized quantitative tests, such as the University of Pennsylvania Smell

Identification Test (UPSIT) or equivalent threshold tests, are often used to measure the overall

sensitivity and identification ability. In parosmic patients, these tests may reveal residual hyposmia

or even normal sensitivity, but the identification portion will be impaired due to the perceived

distortion making accurate labeling impossible.

Furthermore, a thorough physical examination, including endoscopic inspection of the nasal cavity,

is necessary to rule out ongoing sinonasal pathology that might contribute to the dysfunction. In

cases where a central cause is suspected (e.g., trauma or neurological event), magnetic

resonance imaging (MRI) of the brain and olfactory bulbs may be performed. However, for the vast

majority of post-viral parosmia cases, diagnosis hinges on the characteristic history of an initial loss

of smell followed by the onset of distorted, unpleasant perceptions during the recovery phase.

6. Management and Treatment Approaches

Treatment for parosmia focuses largely on facilitating the correct regeneration and reorganization

of the olfactory system, as pharmacological interventions have shown limited consistent success.

Given the underlying neurological mechanism of aberrant regeneration, the most evidence-based

treatment remains Olfactory Training, commonly known as smell training.

Olfactory training involves the repeated, conscious exposure to a set of distinct, potent odors--

typically four essential oils representing different odor categories (e.g., flowery, fruity, resinous,

spicy). The patient is instructed to sniff each scent twice daily for several months, concentrating

intently on recalling the original, correct smell associated with the odorant. The goal of this process

is akin to rehabilitation: to encourage the miswired regenerating neurons to either correct their

synapsis or strengthen the correct connections, thereby reducing the severity of the distortion over

time.

While waiting for spontaneous or training-induced resolution, supportive care is crucial. Dietary

modification is often necessary, encouraging patients to avoid known triggers and focus on less

offensive foods (which may include bland, cold, or highly processed items that contain fewer

volatile compounds). In severe cases impacting nutritional status, counseling and nutritional
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supplementation may be required. Although some experimental treatments involving topical

steroids or certain neuroleptic medications have been attempted, these are typically reserved for

refractory cases, and the cornerstone of long-term management remains consistent olfactory

retraining.

7. Psychological and Social Impact

The psychological and social burden of parosmia is immense and frequently underestimated by

those unfamiliar with the condition. The constant perception of noxious odors leads to a significant

reduction in the quality of life, often mirroring the distress associated with chronic pain conditions.

The inability to enjoy food removes a fundamental source of pleasure and social bonding, leading

to social isolation, as individuals may avoid eating out or attending family gatherings where food is

central.

As highlighted in the source material, the social response to parosmia can often compound the

distress. When others perceive the condition as "humorous" or dismiss the patient's reports, it

leads to feelings of insensitivity, lack of validation, and isolation. Since the disability is invisible--the

person appears healthy and can technically smell--it is often met with skepticism or flippant

remarks, creating a sense of being misunderstood. This lack of public awareness transforms a

physical symptom into a significant psychosocial barrier.

Consequently, chronic parosmia is strongly correlated with mental health challenges, including

elevated levels of depression, anxiety, and the development of eating disorders due to

generalized food aversion. Managing parosmia requires a multidisciplinary approach that

addresses not only the neurological basis of the disorder but also the severe psychological impact

stemming from persistent aversion and social alienation. Support groups and psychological

counseling are vital components of comprehensive care, helping patients cope with the long and

uncertain recovery trajectory.

8. Further Reading

Wikipedia: Parosmia

NCBI: Mechanisms and Management of Post-Viral Olfactory Dysfunction

Fifth Sense (Anosmia & Parosmia Charity)
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