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A 
few weeks ago, I saw a patient for 
electrodiagnostic confirmation of 
cubital tunnel syndrome; at the 
end of the test, he wanted to seek 
my opinion on an unrelated prob-
lem. “I am a chef and I can’t do my 
job well after the nasty coronavi-
rus took away my ability to smell 

and taste food. What can I do to get it back?” I talked to him about 
“olfactory rehabilitation” and directed him to informative websites. 
This encounter prompted me to explore the advances in the science 
of olfaction and share with you some of the interesting tidbits.

Among our various sensations, smell, although phylogenetically 
ancient, has been the least studied. There have been robust studies 
of perfumes, pheromones and “olfactory branding” of household 
and industrial products, and more recently the development of 
the “electronic nose” for application in industry. But the unusually 
common occurrence of loss of smell in patients with COVID-19 
infection has stimulated de novo interest in the medical aspects of 
olfaction. There are ongoing studies to answer the common questions 
such as why the loss of smell occurs, how soon it comes back, and 
what can be done to facilitate return of function.

It is fascinating to look at the science of olfactory perception 
(Olfactology) and how it has been applied in the practice of clinical 
medicine. Much interest in olfactory science was aroused in 2004, 
when the Nobel Prize was awarded to Richard Axel and Linda 
Buck (both from the US) for their outstanding contributions to the 
understanding of olfaction. The olfactory receptors are located in 
the olfactory receptor cells which occupy the nasal mucosa over the 
superior turbinate. Each olfactory receptor cell possesses only one 
type of odorant receptor, and each can detect a few odorant sub-
stances. Signals pass through olfactory nerves to the olfactory bulb 
and then to several parts of the brain, highlighting the importance 
of olfaction in many fundamental physiological functions including 
discriminating good from bad food, to “smell out” predators and 
prey, and in the formulation of memory.

Loss of smell (anosmia) has been well-known to occur after 
head trauma, with or without fracture of the cribriform plate of the 
ethmoid bone, due to injury of the tiny olfactory nerves. A meningi-
oma in the olfactory groove is a classic example where detection of 
anosmia may contribute to clinical localization. Congenital anosmia 
with hypogonadism is seen in Kallmann syndrome, a rare genetic 
disorder. Anosmia is also well-known to occur in neurodegenerative 
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“Smell and taste are in fact but a single composite sense, whose laboratory is the mouth and its chimney the nose.” 

-Jean Anthelme Brillat-Savarin in “The Physiology of Taste”
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disorders like Parkinson’s and Alzheimer’s disease, even prior to the 
appearance of significant clinical symptoms. 

Acute onset of anosmia under the current environment should 
strongly suggest COVID-19 infection and trigger further testing. 
Temporary anosmia appears to be the most common neurological 
symptom in COVID-19. Up to 25% of patients may experience 
sudden onset of hyposmia or anosmia as the first symptom.1 The 
prevalence of anosmia and/or ageusia (loss of taste) was 48% and 
41% respectively in an extensive meta-analysis of COVID-19 pa-
tients.2 Recent studies suggest that the virus does not necessarily 
infect olfactory neurons and that the loss of smell is secondary to 
involvement of supporting cells such as the olfactory epithelial 
sustentacular cells and olfactory bulb pericytes.3 This may be the 
reason why the anosmia is transient in most patients with COVID-19 
infection.

It may be of interest to look at the opposite situations, where 
the sense of smell is accentuated (hyperosmia) or occurs as tran-
sient hallucination (phantosmia). In seizures originating in the 
temporal lobe, phantosmia may occur, often accompanied by con-
fusion and sometimes convulsive seizure. I vividly remember my 
first such patient, a 45-year-old woman who was concerned about 
brief episodes of experiencing the smell of gasoline (she initially 
thought that her students were playing a prank, hiding gasoline in 
the classroom). During some episodes she felt confused, and the last 
one was accompanied by a convulsive seizure. Such seizures with 
olfactory aura are known as “uncinate fits” indicating their likely 
origin from the uncus, a part of the olfactory pathway. Needless to 
say, the story did not end well, as the underlying cause was found 
to be a malignant glioma in the anterior temporal lobe. She was 
dead within 18 months, despite surgical resection and radiation 
treatment. It is surprising and sobering that almost every one of 
my patients who has experienced an olfactory aura described it as 
a foul smell, not as a pleasant aroma. 

The use of olfaction as a useful tool in the detection of diseases, 
although known from the time of Hippocrates, has seen sensational 
debuts in the past few years. Much attention has been focused on 
a few with highly sophisticated sense of smell, the so-called “su-
per-smellers.” The most fascinating story is that of Ms. Joy Milne, 
a retired nurse from Perth, Scotland, who realized that she could 
“smell out” Parkinson’s disease (PD) while she was attending a 
support group meeting. Her husband had suffered from PD for 
many years and she was well aware of a strange smell that emanated 
from him. She noted that she could perceive the same smell in other 
patients with PD attending the support meeting. She passed the 
“T-Shirt test” with flying colors, identifying correctly, which shirts 
were worn by patients with PD. Further research confirmed that the 

ability to detect “PD odor” depended on chemicals in the sebum 
of PD patients.4 Efforts are underway to develop a skin swab test, 
which may detect PD even before clinical signs and symptoms occur.

Let us turn attention to our canine friends who have exquisite 
olfactory sensitivity and can outperform the “e-nose.” A patient with 
epilepsy whom I saw decades ago used to brag about his dog, which 
apparently could sense when a seizure is imminent. I did not trust 
him at first, but his parents did corroborate the story. In the next 
several years, this phenomenon has been well-authenticated, and 
seizure alerting dogs (SADs) are being put to use more and more. 
There has been no convincing explanation for this phenomenon, but 
recent studies suggest that olfaction is the underlying mechanism. 
Disease-specific volatile organic compounds (VOCs) are likely to 
be the clue for the dogs capable of detecting seizures.5 A similar 
mechanism may underlie ability of dogs to detect other disorders 
including certain types of cancer. An aspect of current interest is 
the discovery that trained dogs may have the potential to “sniff out” 
COVID-19 patients.6 Hopefully it won’t be long before COVID-19 
detecting dogs will be doing their “sniff duty” at the airports, offering 
a better experience to air travelers, when compared to the intrusive 
nasopharyngeal swabbing. 
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