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The role of the clinician in the age of technology

1. Morphology

2. Change (biology)

3. Integration of morphology & biology (genesis)

4. Interpretation & advancements

Human vision with dermoscopy is the 
gateway

To new technologies
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The role of the clinician in the age of technology

1. Morphology

2. Change (biology)

3. Integration of morphology & biology (genesis)

4. Interpretation & advancements

The role of the clinician in the age of technology

• Morphology
a. Clinical expertise required to ID lesion/s at high probability for being MM

• Humans vision: analytical, differential, & comparative recognition

• Technology: AI Neural networks can classify lesions into risk categories

b. Clinical expertise required to decide which lesions need further evaluation  
& in differentiating nevi from MM
• ABCDs have helped but MMs can lack the clinical ABCDs or can resemble SKs

• Dermoscopy has helped in improving DA but its not 100%

• AI Neural networks can match expert DA 

c. Clinicians recognize that MMs can be clinically and dermoscopically 
featureless
• Monitoring (biology) has helped improve DA
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Towards Early Melanoma Detection:
Analytical Recognition

• The Skin Cancer Foundation. The Many Faces of Malignant Melanoma brochure.

• Marghoob AA, Scope A. The complexity of diagnosing melanoma. J Invest Dermatol. 2009 Jan;129(1):11-3. 

Analytical recognition

Differential recognition

Comparative recognition

"ABCD" Mnemonic: 1985

• A: Asymmetry

• B: Border irregularity

• C: Color variegation

• D: Diameter ≥ 6 mm 

  • Freidman R, et al. CA Cancer J Clin. 1985;35:130-51. Photos courtesy of Ashfaq A. Marghoob, MD. 
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ABCD: Sensitivity & Specificity

• Abbasi NR, et al. JAMA. 2004;292:2771-6. 

Towards Early Melanoma Detection:
Comparative Recognition

Analytical recognition

Differential recognition

Comparative recognition

• The Skin Cancer Foundation. The Many Faces of Malignant Melanoma brochure.

• Marghoob AA, Scope A. The complexity of diagnosing melanoma. J Invest Dermatol. 2009 Jan;129(1):11-3. 
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Evolution / Change: Sensitivity & Specificity

• Abbasi NR, et al. JAMA. 2004;292:2771-6. 

Towards Early Melanoma Detection:
Differential Recognition

Analytical recognition

Differential recognition

Comparative recognition

• The Skin Cancer Foundation. The Many Faces of Malignant Melanoma brochure.

• Marghoob AA, Scope A. The complexity of diagnosing melanoma. J Invest Dermatol. 2009 Jan;129(1):11-3. 
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Ugly Duckling or Outlier Lesion

• Lesion/s that look different compared to their neighbors.

•  Scope A, et al. The Melanoma Letter. 2007;25:1-3.

Intra-Individual Signature Nevi

• Wazaefi Y, et al. J Invest Dermatol. 2013;133:2355-2361. 

Figure 4. A multidimensional scaling (MDS)-derived visualization of the consensus clustering shown in Figure 3 (B3 ¼ 

0.75). The more similar nevi (in terms of the number of experts who put them in the same cluster) appear closer 

together. Each image frame color represents a different cluster
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Ugly Duckling: Sensitivity & Specificity

• Sensitivity 89%

• Specificity 93%

• Scope A, et al. J Am Acad Dermatol. 2007;56:AB143. 

Using these basic human functions we can identify 
subtle MM

• Case
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The role of the clinician in the age of technology

• Morphology
a. Clinical expertise required to ID lesion/s at high probability for being MM

• Humans vision: analytical, differential, & comparative recognition

• Technology: AI Neural networks can classify lesions into risk categories

b. Clinical expertise required to decide which lesions need further evaluation  
& in differentiating nevi from MM
• ABCDs have helped but MMs can lack the clinical ABCDs or can resemble SKs

• Dermoscopy has helped in improving DA but its not 100%

• AI Neural networks can match expert DA 

c. Clinicians recognize that MMs can be clinically and dermoscopically 
featureless
• Monitoring (biology) has helped improve DA

Think of technology as a supplement to your 
examination, not as a replacement!

Expert & technology is not a race to see who is 
the best but rather a race to help forge the most 

synergistic partnership aimed to help improve the 
care we deliver to our patients!
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Lesion Classification Algorithm

3D 

Capture

&

All Object 

Blobs

Lesion

Non-Lesion

Non-Nevus

Nevus

AI Classifier

AI Classifier
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This means that almost 6000 

lesions were classified within the 

MM range!!! (B:M of 1:123)
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The role of the clinician in the age of technology

• Morphology
a. Clinical expertise required to ID lesion/s at high probability for being MM

• Humans vision: analytical, differential, & comparative recognition

• Technology: AI Neural networks can classify lesions into risk categories

b. Clinical expertise required to decide which lesions need further evaluation  
& in differentiating nevi from MM
• ABCDs have helped but MMs can lack the clinical ABCDs or can resemble SKs

• Dermoscopy has helped in improving DA but its not 100%

• AI Neural networks can match expert DA 

c. Clinicians recognize that MMs can be clinically and dermoscopically 
featureless
• Monitoring (biology) has helped improve DA

Melanomas lacking the clinical ABCD 
features!!!
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Looks and feels like an SK:

 Well demarcated sharp boarders

 Stuck on appearance

 Keratotic surface

The role of the clinician in the age of technology

• Morphology
a. Clinical expertise required to ID lesion/s at high probability for being MM

• Humans vision: analytical, differential, & comparative recognition

• Technology: AI Neural networks can classify lesions into risk categories

b. Clinical expertise required to decide which lesions need further evaluation  
& in differentiating nevi from MM
• ABCDs have helped but MMs can lack the clinical ABCDs or can resemble SKs

• Dermoscopy has helped in improving DA but its not 100%

• AI Neural networks can match expert DA 

c. Clinicians recognize that MMs can be clinically and dermoscopically 
featureless
• Monitoring (biology) has helped improve DA
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Diagnostic Accuracy: dermoscopy vs. naked-eye

• ROC, receiver operating characteristic.
Vestergaard ME, et al. Br J Dermatol. 2008;159:669-76.

There remains 

room for clinical 

improvement!

The role of the clinician in the age of technology

• Morphology
a. Clinical expertise required to ID lesion/s at high probability for being MM

• Humans vision: analytical, differential, & comparative recognition

• Technology: AI Neural networks can classify lesions into risk categories

b. Clinical expertise required to decide which lesions need further evaluation  
& in differentiating nevi from MM
• ABCDs have helped but MMs can lack the clinical ABCDs or can resemble SKs

• Dermoscopy has helped in improving DA but its not 100%

• AI Neural networks can match expert DA 

c. Clinicians recognize that MMs can be clinically and dermoscopically 
featureless
• Monitoring (biology) has helped improve DA

37

38



9/16/2023

20

• Clinical expertise remains important and will remain so for the 
foreseeable future

• Technology offers the potential to elevate the expertise level of 
clinicians 

• Experts have a high threshold for biopsy: high specificity

• Non-experts have a low threshold to biopsy: low specify

What is the significance of the insights we have 
made so far?

Sensitivity similar
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Using these basic human functions we can identify 
subtle MM

• Case

• Clinical expertise remains important and will remain so for the 
foreseeable future

• Technology offers the potential to elevate the expertise level of 
clinicians 

• Experts have a high threshold for biopsy: high specificity

• Non-experts have a low threshold to biopsy: low specify

What is the significance of the insights we have 
made so far?

Sensitivity similar
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• Not able to detect some melanomas (which we 
are getting better at finding) 

• Lower specificity resulting in excessive biopsies 
(expertise can impact this)

The limitations of AI
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DF by skin type
A 50+ yo patient with skin type II & a family history of 
melanoma presents for skin cancer surveillance exam. 
This asymptomatic lesion was noted to be new. 

DF by skin type

NPD PD
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Microsoft Bing AI image generator (no 
need for copyright)

DF by skin type
Expert:
 -lesion on leg
 -firm to palpation
 -Dimples (Fitzpatrick sign)
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DF by skin type

NPD PD

Expert:
 -DF in light skin do not display network
 -vessels & SWS are feature of DF

It’s a DF despite what AI thinks!
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All technology from RCM, electrical impedance, AI 
to GEP needs to be applied to a narrow group of 
appropriately selected lesions!

9yo with unchanged lesion present since age 2.

The role of the clinician in the age of technology

• Morphology
a. Clinical expertise required to ID lesion/s at high probability for being MM

• Humans vision: analytical, differential, & comparative recognition

• Technology: AI Neural networks can classify lesions into risk categories, GEP… 

b. Clinical expertise required to decide which lesions need further evaluation  
& in differentiating nevi from MM
• ABCDs have helped but MMs can lack the clinical ABCDs or can resemble SKs

• Dermoscopy has helped in improving DA but its not 100%

• AI Neural networks can match expert DA 

c. Clinicians recognize that MMs can be clinically and dermoscopically
featureless
• Monitoring (biology) has helped improve DA
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Clinically featureless MM

Photos courtesy of Ashfaq Marghoob, MD.

• 61.5% of melanomas had no MM-
specific structures at baseline.

• 61.8% of melanomas had no MM-
specific structures at f/u of between 
1.5-4.5 months!

• Only global changes helped identify 
these ‘insipient’ melanomas

Sequential dermoscopy imaging helps in detection of so-
called “featureless” melanomas
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The role of the clinician in the age of technology

1. Morphology

2. Change (biology)

3. Integration of morphology & biology (genesis)

4. Interpreter & advancements

The role of the clinician in the age of technology

• Change (biology)
a. Lack of change is a sign that the lesion is not a MM (or not a biologically 

relevant MM)
• Results in few biopsies of nevi

b. <1-3% of changing lesions prove to be melanoma since nevi do change
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These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Most Nevi in Adults (Senescent Nevi) Are Remarkably Stable and 
Do Not Change (or Will Involute)

Photos courtesy of Ashfaq A. Marghoob, MD.

1/21/2001 10/22/2010

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Followed for 8 years

No change
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These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

TBP, total body photography.

Goodson AG, et al. Dermatol Surg. 2010;36:1087-98.  

TBP: reduces the number of unnecessary biopsies

Goodson et al

No TBP

+dermoscopy

TBP

+dermoscopy

Biopsies on follow up 1.1 per pt 0.59 per pt

Nevus:MM 45 17

% MM de novo 83% 75%

-Fewer nevi biopsied per patient

-Reduces the number of nevi 
biopsied for each MM found

BJD. 2012

SDI reduces unnecessary biopsies of moles by 75%

Novice dermoscopy only: 
10.5/1

PPV

46 dermatologists, 1-year study; equivalent sensitivity in all groups (91-95%); no diff. thickness

Expert dermoscopy only: 
8/1

Dermoscopy + SSDI: 
2.5/1
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follow-up

Serial imaging

Change Detection Workflow

TP1 Detection
TP2 Image

TP2 Detection

TP1 Image

Merge

Change Detection

Pixel by Pixel Mapping

Change Measurement
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• Dermoscopy remains 
the main instrument 
to help decide which 
changed lesions 
require further 
investigation. 

The role of the clinician in the age of technology

• Change (biology)
a. However, lack of change is a sign that the lesion is not a MM (or not a 

biologically relevant MM)

b. <1-3% of changing lesions prove to be melanoma since nevi do change

Study Year # pts. # lesions 

followed

Nevi 

followed/ 

patient

# changed # melanoma %MM/ 

changed

Schiffner 2003 145 272 1.9 95 0 0.0

Bauer 2005 196 2015 10.3 128 2 1.6

Robinson 2004 100 3482 34.8 193 4 2.1

Banky 2005 309 573 18 3.1

Kittler 2000 202 1862 9.2 75 8 10.7

Menzies 2001 245 318 1.3 61 7 11.5

Hasenssle 2004 212 2939 13.9 112 15 13.4
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The role of the clinician in the age of technology

1. Morphology

2. Change (biology)

3. Integration of morphology & biology (genesis)

4. Interpreter & advancements

The role of the clinician in the age of technology

• Integration of morphology & biology (genesis) will be mission critical
a. Addressing unnecessary biopsies (cost containment) while still finding 

relevant disease (context)
• Lack of change, type of change, &/or rate of change may improve DA

b. Perhaps discovering the true DN

c. Addressing overdiagnosis
• Differentiating aggressive from indolent MM
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Type of change 

• Nevi change:
• Nevi with peripheral globules
• Nevi with streaks

• Melanoma change
• Type of change and not necessarily the rate of change is key

Streaks = radial growth phase of 

Reed’s nevi

Argenziano G, Agozzino M, Bonifazi E, et al. Natural 

Evolution of Spitz Nevi. Dermatology. 2011.
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6/27/200512/14/20054/12/2006
7/19/20067/25/2007

Peripheral globules = radial growth 

phase of some moderate DN (LAN)

Baseline 6 monthsBaseline 14 months

36 months 50 months 10 years

Peripheral globules = radial growth
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0.44 mm2

0.87 mm2

0.4 mm2 0.21 mm2

PG nevi growth rate: average 0.12-0.52mm2  (depending on 
cohort) with fastest growth recorded at 2.26mm2 ! 

80

81



9/16/2023

41

Peripheral globules in melanoma = radial growth phase

(MM 0.4mm)

6.11.07

10.2.09

18.02.08 26.5.08

25.8.08 22.12.08

Horizontal rate of growth of PG nevi and melanoma 
is the same

PG nevi Melanoma

Grow symmetrically Grow asymmetrically (63%)

No new features & no change in pattern Often develop new features

Globules become sparser and smaller and 
eventually disappear

Globules do not disappear & if they do they are 
replaced by  another MM specific structures 

Growth cessation (50 months) No growth cessation
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These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Integration of multiple technologies to evaluate suspect lesions

Clinical level [a,b]  

▪ Confocal

▪ OCT

▪ Multi-spectra (SIAscopy)

Mechanical level [b]

▪ Electrical impedance

Molecular level signatures

▪ Tape strip for RNA[c]

▪ Dual photon spectroscopy (Raman)[d]  

OCT, optical coherence tomography. a. Schuh S, et al. Cancers. 2022;14:1140. b. Ferrante di Ruffano, et al. Cochrane Database Syst Rev. 2018; 12:CD013186;c. Yao Z, et al. J Drugs 

Dermatol. 2017;16:979-986; d.  Serebrennikova KV, et al. Biosensors (Basel). 2021;11:512.

• Example:
• Changing lesion identified
• Use GEP

• If neg: follow
• If pos: biopsy 

The role of the clinician in the age of technology

• Integration of morphology & biology (genesis) will be mission critical
a. Addressing unnecessary biopsies (cost containment) while still finding 

relevant disease (context)
• Lack of change, type of change, &/or rate of change may improve DA

b. Perhaps discovering the true DN

c. Addressing overdiagnosis
• Differentiating aggressive from indolent MM
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The knowledge of the 

existence of 

biologically distinct 

nevus subsets is likely 

to:

1. change the way 

nevi are classified

2. inform us about 

nevogenesis & 

melanomagenesis

Spitz

Reed

BAPoma

Blue

Globular 
BRAFoma 

(CMN)

CMN 
(NRASoma)

Reticular
Globular

Reticulo-globular

(benign patterns of 
nevi - many of these 
are/were labeled as 

DN)

Left with a small subgroup of 
lesions that are atypical:
1. Clinically / dermoscopically
2. Biologically
3. Histopathologically 
4. Molecularly 
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Dermoscopists remove a higher 
proportion of complex nevi

Questions :
1. Could a subset of these atypical lesions be the true 

DN (intermediary) lesion that has fueled so much 
debate over the decades?

2.  Could a higher proportion of these nevi be on the 
evolutionary path to MM (precursor)?
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The role of the clinician in the age of technology

• Integration of morphology & biology (genesis) will be mission critical
a. Addressing unnecessary biopsies (cost containment) while still finding 

relevant disease (context)
• Lack of change, type of change, &/or rate of change may improve DA

b. Perhaps discovering the true DN

c. Addressing overdiagnosis
• Differentiating aggressive from indolent MM
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These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Overdiagnosis of Melanoma

"Unfortunately, new diagnostic technologies 

are now being used in skin examinations, 

which may further increase diagnostic 

scrutiny. The advent of the dermascope, a 

handheld device that magnifies skin 

abnormalities, has probably lowered 

thresholds to biopsy by highlighting subtle 

features in pigmented lesions. These features 

correlate poorly and inconsistently with 

biologic behavior but are nonetheless 

increasingly labeled as melanoma. Thus, the 

dermascope may have literally magnified the 

problem of overdiagnosis."

Welch H, et al. N Engl J Med. 2021;384:72-79.
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These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Indolent vs Aggressive Melanomas

SNLB, sentinel lymph node biopsy. 

Photos courtesy of Ashfaq A. Marghoob, MD. 

5 years before biopsy

MM 0.2 mm: not NAM

4 years before invasive MM and 

metastasis developed (+SLNB)

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Can be predict which melanoma will become aggressive? 

Photos courtesy of Ashfaq A. Marghoob, MD. 
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These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Rate of growth of Melanoma: Dermoscopy

Beer J, et al. Dermatol Pract Concept. 2011;1:59-67. 

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Predicting Aggressiveness: RCM criteria

Marconi A, et al. J Invest Dermatol. 2022;142:2205-2216.

Figure-1
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These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Identifying the fast-growing melanomas: Molecular level

Gaudy-Marqueste C, et al. J Am Acad Dermatol. 2022;86:312-321

The role of the clinician in the age of technology

1. Morphology

2. Change (biology)

3. Integration of morphology & biology (genesis)

4. Interpreter & advancements
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Man vs Machine OR,      Man and Machine?

Wyatt Unger, MD, MBA

Technology requires a thinking clinician!

Technology can help risk stratify patients, risk stratify lesions into 
low risk and high/unknown risk categories OR direct human vision 
to areas to pay attention to!
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What technology to use 

when?

What combination of 

technologies to use to 

optimize sensitivity and 

specificity?

AI was consistently better at 

diagnosing AK compared to 

physicians.

The AI based its decision on 

background actinic damaged 

skin.
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Dog MM from old presentations
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“Discovery consists of seeing 

what everyone else has seen 

and thinking what no one else 

has thought.”
Albert Szent-Giorgyi von Nagyrapolt

Nobel Prize laureate, 1937
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Sir Lucas Field, The Doctor, 1887

Save the Date for

GRAND CANYON
June 12-15, 2024

Northern Arizona University High Country Conference Center, Flagstaff, AZ

Register at:  Americandermoscopy.com
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