
All over the world, day in day out, sick people are enjoying
the benefits of pet-therapy [1-6]. In parallel with this medical
evidence, the media carry stories of patients who, thanks to
early diagnosis of malignancy, claim to have been saved by
their cancer-sniffing pets. The growing number and frequency
of such claims have led to researchers advancing the theory of
‘canine cancer detection’. Domestic pets, it is alleged – and
above all dogs – are able to detect very low concentrations of
alkanes and/or aromatic compounds generated and released
by malignant tumors into the patient’s breath, urine or watery
stools, as well as into adsorbent materials [7-15]. It is well es-
tablished that the brain of a domestic dog (Canis lupus famil-
iaris) features a wide olfactory cortex, compared to that of
humans, where the visual cortex predominates. Dogs are
known to possess up to 56 times the number of smell-sensitive
receptors present in humans; the receptors can attain a count
of 280 million in selected breeds [16].In dogs, these receptors
are spread over an olfactory surface of 9.76 square centimeters
(about the size of a pen-drive), whereas in humans around five
million receptors occupy an area of 3.08 square centimeters,
the size of a postage stamp [16, 17]. It is therefore reasonable
to suppose that the sense of smell in a dog is up to 56 times
more sensitive than that of a human being. In addition, the
characteristic structure of the dog’s nose allows the inhaled air
to pass over a bony shelf, to which a multitude of odor
molecules adhere. In normal breathing, the air above this shelf
is not evacuated, hence the molecules build up in the nasal
chambers, and the scent acquires greater intensity. As a result,
the dog is able to detect even the faintest of odors [16]. The
domestic cat (Felis silvestris catus) also possesses an acute

sense of smell, due to its well-developed olfactory bulb and a
large surface of olfactory mucosa. The latter occupies an area
of about 5.8 square centimeters, almost twice the size of that
found in humans [16]. Gynecological oncology and cancer
medicine have defined a series of diagnostic hallmarks of ma-
lignancy, including: infiltrative neoplastic growth, lymphovas-
cular and perineural invasion, an elevated mitotic cell count,
a high cytoproliferative index, immune evasion, and tumor
necrosis [18, 19].On closer inspection, tumor necrosis (from
the Greek νέκρωσις – death) can be defined as a form of hy-
poxic death deriving from high metabolic consumption by
cancer cells. Rather than following the apoptotic signal trans-
duction pathway, the uncontrolled release of cell-death prod-
ucts evokes an inflammatory response in the surrounding
space, attracting leukocytes. This results in an accumulation
of cell debris and decomposing dead tissue [20, 21]. It is well
known that the decomposition process produces foul-smelling
toxic molecules, such as cadaverine (pentamethylenediamine)
and putrescine (tetramethylenediamine) [22-26]. These are
widely recognized as being the main source of the putrid odor
in decaying animal tissue, but they also account for the un-
pleasant smell produced by halitosis and vaginosis [27]. Given
their remarkable sense of smell, it is more than likely that pets
– certain canine species in particular – are able to detect on
themselves and in their owner’s body the odor of tumor necro-
sis deriving from aggressive cancers. Clearly, a tumor which
occurs near to the surface of the skin would be easier to detect
than one located at a deeper level. In this respect, even modern
nanotechnologies seem to endorse the feasibility of cancer
sniffing, since sophisticated olfactory sensors have been
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Summary
The media carry stories of patients who, thanks to early diagnosis of malignancy, claim to have been saved by their cancer-sniffing

pets. It is established that the brain of a dog features a wide olfactory cortex, compared to that of humans, where the visual cortex pre-
dominates. The cat also possesses an acute sense of smell, due to its well-developed olfactory bulb and a large surface of olfactory mu-
cosa. A series of diagnostic hallmarks of malignancy have been defined, among which tumor necrosis. It is a form of hypoxic death
resulting in an accumulation of cell debris and decomposing tissue. It is well known that the decomposition process produces foul-
smelling molecules, such as cadaverine and putrescine. Given their remarkable sense of smell, it is more than likely that some pets are
able to detect on themselves and in their owner’s body the odor of tumor necrosis deriving from aggressive cancers.
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patented, and have been tested for diagnostic purposes on hu-
mans with striking results [28-32]. However, the remarkable
ability of pets described above is unlikely to be of use in cancer
screening models, given the time required by the pet to tune
into the normal odor status of its owner, thus making it possible
to pick up subtle odor changes in the future friendship. The
trained molecular sniffer dogs might also be misleading due
to various non-neoplastic pathologies with subsequent necro-
sis, such as that from gangrene, abscesses or phlegmons. In
spite of these reservations, all the signs would appear to attest
rudimentary “pet-diagnosis” as a scientific fact.
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