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Consider: (a) dermatologists cannot screen alone, and  
(b) PPV has been low in screening programs 

Waldmann et al, JAMA Dermatology, 2012 
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A dermatoscope is a handheld device that permits 
visualization of subsurface features in skin lesions 

Non-contact Contact 



Use of dermoscopy improves diagnostic accuracy  
for melanoma over naked-eye examination alone 

Vestergaard et al. BJD. 2008 



Use of dermoscopy in examining pigmented skin lesions 
 is recommended by national guidelines (grade A, level 1) 

BJD. 2015 



Dermoscopy improves evaluation of  
pigmented skin lesions in the  
primary care setting 

Improve sensitivity:  
   54.1% → 79.2% (p=0.002) 
 
No change in specificity:  
   71.3% → 71.8% (p=0.915) 
 
 
25% better triage overall 
   reference standard: dermatologist 



Simplified dermoscopic algorithms help laypersons 
recognize melanoma 

Luttrell et al. JAAD. 2011 



Patients can self-detect melanoma with dermoscopy 

Courtesy Dr. Ashfaq Marghoob 
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June 2015 saw introduction of 1st generation low-cost 
dermatoscopes marketed specifically for laypersons 



MoleScopeTM software permits tagging to 3D body, 
sequential imaging over time for change, and  
simplified dermoscopy algorithm teaching 



Mobile, patient-performed teledermoscopy studies are 
underway 



July 2014 – 39 “apps” for melanoma detection  

Kassianos, BJD, 2015 

a. Skin cancer education 
b. UVR exposure education 
c. SSE education 
d. Risk factor assessment 
e. Image analysis 
f. Dermatologist review 
g. Monitoring/tracking 

A        B      C         D       E      F           G 
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Apple – OHSU recently made a splash 





1,000 moles are removed for every melanoma in 
individuals ≤19 years in US, 2009-2013  



“Apps” for melanoma detection – we aren’t there yet 



“Screening” is not just the physician skin exam,  
it should also empower population at large 

Traditional: physician-directed care Today/future: patient-directed care 

Screener is bottleneck Integrated network 
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Sequential dermoscopy imaging (SDI) involves repeating 
dermoscopy images* over time to detect change  

Baseline 3-months later 

Courtesy Dr. Cristina Carrera 

*Must examine side-by-side on monitor 



A B C 

SDI can detect melanomas with subtle changes 

Baseline 14-months 3-months 

Courtesy Dr. Ashfaq Marghoob 



SID. 2006 

SDI helps detection of so-called “featureless” melanomas 

530 patients, prospective, median f/u ~3 years 
7,000 atypical nevi 
18/53 “follow-up” melanomas detected exclusively with SDI 



SDI’s larger impact is reducing unnecessary biopsies of 
equivocal lesions by documenting lack of change 

Baseline Baseline 3-months 6-months 

Ugly duckling – outlier  No biopsy needed 



BJD. 2012 

SDI reduces unnecessary biopsies of moles by 75% 

2.5/1 8/1 10.5/1 NNB 

46 dermatologists, 1-year study 



SDI reduces costs per melanoma found by ~40% 

Traditional care 



SDI care 

SDI reduces costs per melanoma found by ~40% 



SDI improves evaluation of  
pigmented skin lesions in the  
primary care setting 

a. 63.5% reduction in benign lesions biopsied 
 
b. 42 malignant lesions  
   1 incorrectly managed (melanoma in situ) 
   97.1% melanomas correctly managed 
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BJD. 2009 



Patients can successfully perform imaging needed for SDI 



Use of SDI in examining pigmented skin lesions 
is recommended by national guidelines (grade A, level 1) 

BJD. 2015 
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Total body photography catalogues skin surface 



•  Prospective, cohort study 

•  278 pts with ≥5 DN, mean f/u 42 m 

•  20 melanomas (16 patients) 

•  MM diagnosed at early stages 

• 45% of MM were in-situ (vs. 33% for population) 

• 0.4mm median thickness (vs. 1.4 mm for population) 

•  55% (n=11) found with aid of TBP (change detected) 
Kelly. MJA 1997;167:191 

 

Use of TBP in high-risk individuals associated with 
detection of thin melanomas 



Oliveria et al. Arch Dermatol. 2004 

TBP improves sensitivity of SSEs in detecting new and 
changing moles 
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IEEE transactions on 
medical imaging 34: 
317-38, no. 1 (2015)
  

Holy grail of automatic change detection – not yet realized 



BJD. 2015 

Use of TBP in examining pigmented skin lesions 
(grades B-C, levels 3-4) 



Use of dermoscopy, SDI, TBP together is complementary  
and effective in monitoring those at high-risk for melanoma 

JAMA Dermatology. 2014 

 
311 patients, median f/u 3.5 years 
75 melanomas detected (14 baseline) 
   postbaseline median thickness was in situ 
   38% TBP; 39% SDI 
   5 > 1mm thickness (desmo/nodular types) 
NNB of 4.4 to 1 (melanocytic lesions) 



BJD. 2015 

Use of dermoscopy, SDI, TBP q6months in examining  
high-risk individuals (grade C, level 5) 
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Dermoscopy, SDI, & TBP improve PPV of lesions selected to 
undergo skin biopsy by dermatologist 

Fundamentally improves 
sensitivity and specificity of 

skin exams 

Sequential screening 
improves specificity 



Reflectance confocal microscopy creates images of skin  
that approach histological detail 

Disadvantages: 
• Cost of device 
• Time required for imaging 
• Training 



Large round nucleated 
cells = malignant 
melanocytes 

CELLULAR INFORMATION 



Reduce benign excisions 50% 
Sensitivity >95% 

RCM reduces unnecessary biopsies of moles 

BJD, 2014, 2015 



Siascope™ device and MelaFind® handheld scanner both 
use multispectral imaging  

FDA approval 
   10 images 
   75 features 
   Automated analysis 

FDA 510k clearance 
   5 images 
   User interprets  



MelaFind® device is FDA approved but not widely used  

Monheit et al. Arch Dermatol. 2011 

• Melafind® device (binary outcome) 
– Prospective study, 1632 pigmented lesions  
    selected to undergo biopsy by dermatologist 
– Sensitivity = 98.4% (same as clinicians) 
– Specificity = 9.9% (superior to clinicians 3.7%) 
 

• Unanswered questions? 
– Validation study 
– Application to pigmented lesions not selected to 

undergo biopsy… 
– Sufficiently cost-effective? 



If you remove dermatologist pre-screening, imaging device’s t  
is much harder 

Very low prevalence of disease  
35,000 (200 atypical) nevi per melanoma 

 



Nevisense measures resistance within skin tissue  
(electrical impedance spectroscopy)  

Commercially available in Belgium, Great Britain, Germany, 
Australia, Austria and Nordic markets. 
 
FDA – pending submission end of 2015 



Nevisense has high sensitivity for melanoma and may have va  
as sequential screening test 

Malvehy BJD 2014 

Aug 2015: US Reader study with 41 
dermatologists showed “improved” 
diagnostic accuracy 



• Imaging 
– Dermoscopy 
– SDI 
– TBP 
– RCM 
– Multispectral 
– Thermal 
 
 

• Mechanical/electrical 
– Electrical impedance 
spectroscopy 
 

 
• Molecular  

– Tape strip for RNA 
– Micro-punch biopsy 

Melanoma detection will be multimodal  
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Welch HG. Overdiagnosis in cancer. JNCI. 2010 

There is significant heterogeneity in cancer progression 



Fatal Cancer 



Welch HG. Overdiagnosis in cancer. JNCI. 2010 

Overdiagnosis is a condition that would otherwise not 
go on to cause symptoms or death (not misdiagnosis) 



Technology is a well-recognized contributor  
to overdiagnosis 
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Ahn HS. NEJM. 2014.  

Ultrasound screening led to profound overdiagnosis of 
thyroid cancer in South Korea 



Ahn HS. NEJM. 2014.  

Incidence of thyroid cancer associated with penetration 
of thyroid-cancer screening activities 



Welch HG. BMJ. 2005 

Incidence of melanoma associated with penetration of 
melanoma-screening activities (rate of skin biopsy) 



Use of technology in melanoma screening likely to be 
associated with some degree of overdiagnosis 



…BUT if we biopsy more dynamic lesions and remove 
fewer benign lesions I am okay with that 



Technology can augment melanoma screening  
performed with naked-eye examination alone 
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