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 CASE LETTER

To the Editor:
A 43-year-old woman presented with a mole on the cen-
tral back that had been present since childhood and had 
changed and grown over the last few years. The patient 
reported that her 2-year-old rescue dog frequently sniffed 
the mole and would subsequently get agitated and try to 
scratch and bite the lesion. This behavior prompted the 
patient to visit a dermatologist. 

She reported no personal history of melanoma or non-
melanoma skin cancer, tanning booth exposure, blistering 
sunburns, or use of immunosuppressant medications.  
Her family history was remarkable for basal cell carci-
noma in her father but no family history of melanoma. 
Physical examination revealed a 1.2×1.5-cm brown patch 
along with a 1×1-cm ulcerated nodule on the lower 
aspect of the lesion (Figure 1). Dermoscopy showed  
a blue-white veil and an irregular vascular pattern  
(Figure 2). No cervical, axillary, or inguinal lymph-
adenopathy was appreciated on physical examination.  

Reflectance confocal microscopy showed pagetoid  
spread of atypical round melanocytes as well as melano-
cytes in the stratum corneum (Figure 3).

The patient was referred to a surgical oncologist for 
wide local excision and sentinel lymph node biopsy. 
Pathology showed a 4-mm-thick melanoma with numer-
ous positive lymph nodes (Figure 4). The patient sub-
sequently underwent a right axillary lymphadenectomy 
and was diagnosed with stage IIIB malignant melanoma. 
After surgery, the patient reported that her dog would 
now sniff her back and calmly rest his head in her lap.

She was treated with ipilimumab but subsequently 
developed panhypopituitarism, so she was taken off 
the ipilimumab. Currently, the patient is doing well.  
She follows up annually for full-body skin examinations 
and has not had any recurrence in the last 7 years. The 
patient credits her dog for prompting her to see a derma-
tologist and saving her life. 
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� PRACTICE POINTS 
•	 �Physiologic and pathologic processes produce  

volatile organic compounds in the skin and  
other tissues. 

•	 �Malignant melanocytes release unique volatile  
organic compounds (VOCs) as well as differing com-
binations and quantities of VOCs as compared to 
normal melanocytes.

•	 �Volatile organic compounds released at the skin’s  
surface can be detected by various methods,  
including canine olfaction; therefore, unusual canine 
behavior toward skin lesions should not be ignored. 
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FIGURE 1. Physical examination revealed a 1.2×1.5-cm brown  
patch along with a 1×1-cm ulcerated nodule on the lower aspect  
of the lesion. 
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Both anecdotal and systematic evidence have emerged 
on the role of canine olfaction in the detection of lung, 
breast, colorectal, ovarian, prostate, and skin cancers, 
including malignant melanoma.1-6 A 1989 case report 
described a woman who was prompted to seek derma-
tologic evaluation of a pigmented lesion because her dog 
consistently targeted the lesion. Excision and subsequent 
histopathologic examination of the lesion revealed that it 
was malignant melanoma.5 Another case report described 
a patient whose dog, which was not trained to detect 
cancers in humans, persistently licked a lesion behind the 
patient’s ear that eventually was found to be malignant 
melanoma.6 These reports have inspired considerable 
research interest regarding canine olfaction as a potential 

method to noninvasively screen for and even diagnose 
malignant melanomas in humans.

Both physiologic and pathologic metabolic processes 
result in the production of volatile organic compounds 
(VOCs), or small odorant molecules that evaporate at 
normal temperatures and pressures.1 Individual cells 
release VOCs in extremely low concentrations into the 
blood, urine, feces, and breath, as well as onto the skin’s 
surface, but there are methods for detecting these VOCs, 
including gas chromatography–mass spectrometry and 
canine olfaction.7,8 Pathologic processes, such as infection 
and malignancy, result in irregular protein synthesis and 
metabolism, producing new VOCs or differing concentra-
tions of VOCs as compared to normal processes.1 

Dimethyl disulfide and dimethyl trisulfide compounds 
have been identified in malignant melanoma, and these 
compounds are not produced by normal melanocytes.7 
Furthermore, malignant melanoma produces differing 
quantities of these compounds as compared to normal 
melanocytes, including isovaleric acid, 2-methylbutyric  

FIGURE 3. Reflectance confocal microscopy showed pagetoid spread 
of atypical round melanocytes (red arrows) as well as melanocytes in 
the stratum corneum. 

FIGURE 4. A, Pathology showed a 4-mm-thick melanoma extending 
from epidermis to dermis composed of atypical melanocytes (H&E, origi-
nal magnification ×2). B, On higher power, atypical melanocytes were 
seen invading a lymph node (H&E, original magnification ×10).

FIGURE 2. Dermoscopic examination of the lesion showed blue-white 
veil and an irregular vascular pattern.
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acid, isoamyl alcohol (3-methyl-1-butanol), and 2-methyl-
1-butanol, resulting in a distinct odorant profile that pre-
viously has been detected via canine olfaction.7 Canine 
olfaction can identify odorant molecules at up to 1 part 
per trillion (a magnitude more sensitive than the cur-
rently available gas chromatography–mass spectrometry 
technologies) and can detect the production of new 
VOCs or altered VOC ratios due to pathologic pro-
cesses.1 Systematic studies with dogs that are trained to 
detect cancers in humans have shown that canine olfac-
tion correctly identified malignant melanomas against 
healthy skin, benign nevi, and even basal cell carcinomas  
at higher rates than what would have been expected  
by chance alone.2,3 

Canine olfaction can identify new or altered ratios of 
odorant VOCs associated with pathologic metabolic pro-
cesses, and canines can be trained to target odor profiles 
associated with specific diseases.1 Canine olfaction for 
melanoma screening and diagnosis may seem appealing, 
as it provides an easily transportable, real-time, low-
cost method compared to other techniques such as gas  
chromatography–mass spectrometry.1 Although prelimi-
nary results have shown that canine olfaction detects 
melanoma at higher rates than would be expected by 
chance alone, these findings have not approached clini-
cal utility for the widespread use of canine olfaction as 
a screening method for melanoma.2,3,9 Further studies 
are needed to understand the role of canine olfaction in 
melanoma screening and diagnosis as well as to explore 

methods to optimize sensitivity and specificity. Until 
then, patients and dermatologists should not ignore the 
behavior of dogs toward skin lesions. Dogs may be ben-
eficial in the detection of melanoma and help save lives, 
as was seen in our case.

REFERENCES
  1. 	 Angle C, Waggoner LP, Ferrando A, et al. Canine detection of the 

volatilome: a review of implications for pathogen and disease detection.  
Front Vet Sci. 2016;3:47.

  2. 	 Pickel D,  Mauncy GP, Walker DB, et al. Evidence for canine olfac-
tory detection of melanoma.  Applied Animal  Behaviour  Science. 2004; 
89:107-116. 

  3. 	 Willis CM, Britton LE, Swindells MA, et al. Invasive melanoma in 
vivo can be distinguished from basal cell carcinoma, benign  naevi   
and healthy skin by canine olfaction: a proof‐of‐principle study 
of differential volatile organic compound emission.  Br J Dermatol. 
2016;175:1020-1029.

  4. 	 Jezierski T, Walczak M, Ligor T, et al. Study of the art: canine olfaction 
used  for cancer detection  on the basis of  breath  odour. perspectives  
and limitations. J Breath Res. 2015;9:027001.

  5. 	 Williams H, Pembroke A. Sniffer dogs in the melanoma clinic? Lancet. 
1989;1:734. 

  6. 	 Campbell LF,  Farmery L, George SM, et al. Canine olfactory detec-
tion of malignant melanoma.  BMJ Case Rep.  2013. doi:10.1136 
/bcr-2013-008566.

  7. 	 Kwak J, Gallagher M, Ozdener MH, et al. Volatile biomarkers  
from human melanoma cells. J Chromotogr B Analyt Technol Biomed  
Life Sci. 2013;931:90-96.

  8. 	 D’Amico A, Bono R, Pennazza G, et al. Identification of melanoma  
with a gas sensor array. Skin Res Technol. 2008;14:226-236.

  9. 	 Elliker  KR, Williams HC. Detection of skin cancer  odours  using 
dogs: a step forward in melanoma detection training and research 
methodologies. Br J Dermatol. 2016;175:851-852.

Copyright Cutis 2019. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CU
TIS

 D
o 

no
t c

op
y




