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• ALL pigmented lesions 
 

• Detects malignancy ANY type 
 

• No need to decide whether 
 melanocytic 
 
• Can be applied at examination 

speed 
 

• Efficacy similar to the other  
 algorithms 

[1,2] 



ALL non-pigmented lesions 
 

[3,4] 



Prediction without Pigment [3,4] 

BCC Fibroepithelioma of Pinkus  White lines 



Prediction without Pigment 

Keratin scale                               White structureless area 

White circles 



Polymorphous with 
dots - melanoma        Clods only                            Centred                       Serpiginous 

          Malignant                     Benign                                Benign                                  Benign 



Prediction without Pigment – full version 



Chaos & Clues was evaluated in this study 
[2] 



CONCLUSIONS 

 

CHAOS & CLUES  

            Sensitivity -  90.6%          Specificity -  62.7% 

                                                  (77.4% if seb k diagnosed by 

                                                                              pattern analysis)   

[2,5] 



[5] 
Short Pattern Analysis is Chaos and Clues 



[5] 



[5] 



Interobserver Agreement 

[5] 
Short Pattern Analysis is Chaos and Clues 



Apply Chaos and Clues here… 



Method Chaos & Clues 
90% sensitivity(% of malignant lesions detected) 

70% specificity(% of benign lesions correctly  

diagnosed. If 70% are diagnosed correctly, 30% are excised) 

 
 
Sample size 500  
1 melanoma detected (0.9 of 1) 
150 benign lesions excised? (30% of 500) 
 

Why not? (only one was excised!) 

 
 



Selection bias! 

This is the only one that went into the study… 



Selection bias! 

In real life SPECIFICITY is much higher – almost 100%  

In-situ melanoma 



And sensitivity is lower… 
Sensitivity and Specificity are in constant tension against each other 

[5] 

           High specificity 



The chaos factor… 



Natural laws favour symmetry 







Natural laws favour symmetry 

• Gravity 
• Electrical and magnetic fields 
• Conservation of energy 
• Osmosis 
• Chemical equilibrium 
• Heat transfer 
• Surface tension 
• Natural selection favours mechanical efficiency 
• Biologic Feed-back mechanisms that evolved 

 
 



Malignant cells defy natural laws 



The most valuable clinical sign of all… 

The break in the pattern… 

The chaotic behaviour acts at the clinical level as well as the dermatologic and 
dermatopathologic level. Malignant lesions turn up where not expected and may 
“break the pattern” in the area they arise in by virtue of size, shape and colour. 



Invasive melanoma 





Be very suspicious when a lesion looks like an evolved or created complex object. That is not 
expected in a benign lesion. 



In-situ melanoma 



This tiny lesion “breaks the pattern” because while the seborrhoeic keratoses are all brown, 
raised and rough it is grey, flat and smooth. It is an in-situ melanoma. 



A “rectangular” lesion is not expected 
It is an in-situ melanoma 





It is not an “ugly duckling” but it breaks the pattern. Invasive melanoma Breslow 0.55mm 





Invasive melanoma Breslow 0.40 mm on a 20 year old 



Photograph Cliff Rosendahl 

In-situ melanoma 1.6 mm in diameter 







Sydney 

Brisbane 

Perth 

Darwin 

Be very suspicious when a lesion looks like an evolved or created complex object. That is not 
expected in a benign lesion. 



Chaos & Clues 



Why scan for chaos ? 



By eliminating non-chaotic lesions you 
are increasing the prevalence of the 
condition in the sample investigated 
 
For a given specificity this increases the 
Positive Predictive Value (PPV) 
 
This reduces the number of benign 
lesions at risk of biopsy 



Method Chaos & Clues 
90% sensitivity 
70% specificity 
 
 
Sample size 500  
1 melanoma detected (0.9 of 1) 
149 benign lesions excised? (30% of 499) 
 
PPV 1 in 150 = 0.6% 
 

 
 
 



Method Chaos & Clues 
90% sensitivity 
70% specificity 
 
 
Sample size 10  
1 melanoma detected (0.9 of 1) 
3 benign lesions excised? (30% of 9) 
 
PPV 1 in 4 = 25% 

 
 
 

Eliminate 490 non-chaotic lesions 



Step 1: is there chaos? 

• SIMPLE 

 

 

 

 

Step 1: is there chaos? 

• SIMPLE 
 

 

 

 

compared to complex as shown here in  

the first step of the alternative2-step  

method (melanocytic vs. non-melanocytic) 

 

 

 

 

 

Image courtesy Ashfaq Marghoob 



Step 1: is there chaos? 

• SIMPLE 

 

• To reduce number of benign lesions in sample 

 

• Increase pre-test probability 

 

• Increase Positive Predictive Value 

 

• Increased Specificity without sacrificed Sensitivity? 

 

 

 



Dermatoscopy reduces this risk! 
of throwing out the melanoma with the benign lesions… 



Images courtesy Harald Kittler 

Select which lesions are not chaotic (symmetric by pattern regardless of shape) to 
see how this first step eliminates benign lesions from the test sample and 
increases the positive predictive value of the method. 
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Acknowledging prior work… 

• 1987 – Pehamburger – Classic Pattern Analysis 

• 1994 – Stolz – ABCD rule 

• 1996 – Menzies’ method 

• 1998 – Argenziano – 7 point checklist 

• 2000 – Soyer/Argenziano – 3 point checklist 

• 2007 – CASH (color, architecture, symmetry, 
and homogeneity) version of pattern Analysis 

 

 

 

 

 

 

 

Asymmetry is a clue to malignancy in preceding methods. We did not invent it. We called it 
“chaos”, we defined it (asymmetry of structure and/or colour) and we removed mathematical 
calculations so it would work in real practice. 



Acknowledging prior work… 

[6] 



Acknowledging prior work… 

We built on previous excellent methods. It was a natural evolutionary progression and 
a lot of the hard work was done by those who developed these seminal methods. 



The role of dermatoscopy 
 

Does it improve diagnostic accuracy? 



Dermatoscopy —the evidence 

•“...it’s use increases diagnostic accuracy 
between 5% and 30% over clinical visual 
inspection, depending on the type of skin 
lesion and the experience of the physician” 
Kittler H ,Pehamburger H, Wolff K, Binder M. Diagnostic accuracy of 
dermoscopy. Lancet Oncol 2002;3(3):159-165 

[7] 



[2] 

This was the first study to show that dermatoscopy improved diagnostic accuracy for 
non-melanocytic pigmented lesions as well as for melanocytic ones. 



Melanoma time-line 

Whether dermatoscopy 
Improves diagnostic 
accuracy depends on the 
lesions in the test series. 
For lesions like this on 
the right-hand side of 
the melanoma time-line 
it does not improve 
diagnostic accuracy over 
naked-eye examination. 

Image courtesy Ian McColl 



Melanoma time-line 

Whether dermatoscopy 
Improves diagnostic 
accuracy depends on the 
lesions in the test series. 
For lesions like this on 
the right-hand side of 
the melanoma time-line 
it does not improve 
diagnostic accuracy over 
naked-eye examination. 









For lesions in the centre of the melanoma time-line dermatoscopy improves diagnostic 
accuracy over naked eye examination. For small lesions like this the risk is that the 
dermatoscope will not be used. Fortunately, after the examination during which this 
lesion was not examined, the patient was asked if she was aware of anything new. She 
pointed to this lesion. It was a lentigo maligna. (Patient permitted this image to be used) 



An acquired flat pigmented shin lesion on the face may be a solar lentigo/seborrhoeic 
keratosis, pigmented BCC, pigmented SCC in-situ or a melanoma. While dermal naevi 
and congenital naevi occur on the face, Clark (or so-called dysplastic) naevi are not 
expected. 
 
If a naevus on the face is reported as “Clark naevus” or “dysplastic naevus” consider 
requesting a further assessment or opinion. 















Invasive melanoma 









Invasive melanoma 



[8] 







The indispensability if the dermatoscope to clinicians treating skin cancer is as fundamental 
as the use of the stethoscope to physicians in general. 



Polarised vs Non-Polarised 

[9] 



Photographs Alan Cameron 

Polarised Non-Polarised 

White clods (milia-like cysts) are more clearly seen with non-polarised dermatoscopy as 
demonstrated in this seborrhoeic keratosis 



Polarising –specific white lines (chrysalis structures)  in a raised lesion can be seen in 
melanoma, Spitz naevus, BCC and dermatofibroma. In an asymmetric lesion which is 
not a BCC the diagnosis of invasive melanoma (as in this case) is likely.  



Polarised Non-polarised 

4-dot clods (rosettes) in a pigmented actinic keratosis. Be aware that this structure 
can be seen on any sun-damaged skin, including on a melanoma. 





Different dermatoscopes render some colours (especially blue and grey) differently. 
It is important to understand the strengths and limitations of the device used. 
Ideally both polarised and non-polarised dermatoscopy should be used. 



 Understanding colours in Dermatoscopy 

The Tyndall Effect 

Why is the sky blue? 

[10] 





Particles in a colloid solution scatter light and they scatter short wave-length (blue) light 
about 16 times more than long wave-length (red) light. 



Particles in the atmosphere act as a colloid solution therefore in daylight the sky on earth is 
blue, while on the moon it is black. Collagen fibrils in the dermis scatter light in a similar way 
so melanin in the dermis appears grey or blue. 
Images on left courtesy NASA modified in photoshop by Cliff Rosendahl 



Melanin at the stratum corneum absorbs all light 
and appears black. 

Melanin at the dermo-epidermal junction still absorbs all 
light but some light is reflected back by particles in the 
epidermis so it appears brown (near-black).  

Melanin in the deep dermis still absorbs all light reaching it 
but light scattered back by collagen causes a major Tyndall 
effect so it appears blue  

Melanin in the superficial dermis still absorbs all 
light reaching it but light scattered back by collagen 
causes a minor Tyndall effect so there is a slight 
shift to blue; it appears grey 

The main pigment in Fitzpatrick  
photo-type 1-3 skin is haeme which 
gives the background skin-colour 



Black 

Dark brown 

Light brown 

Grey 

Orange 

Blue 

Yellow 

White 

Red 

Purple 

Melanin 

Keratin 

Haemoglobin 

Melanin in Stratum corneum, congealed blood 

Melanin in the epidermis, dense 

Melanin in the epidermis, delicate 

Melanin in the papillary dermis 

Melanin in the reticular dermis 

Combination of melanin and keratin, serum crust 

Keratin 

Absence of melanin, sclerosis of the dermis, 

keratin under the stratum corneum 

Blood 

Blood (poorly oxygenized) 

Keratin 

& 

Collagen 



Clinical examination looks at lesions in 

the horizontal plane 

In contrast, conventional microscopy looks at 

lesions in the vertical plane 



Because melanin appears as different 

colours at different depths in the skin 

dermatoscopy provides information in 

both the horizontal and vertical planes. It 

provides a  3-dimensional view 

Atlas of 

Dermoscopy 

Marghoob Braun 

Kopf. Page 11 

[11] 



Dermatoscopy – Analysing Patterns  



Pattern analysis: describing the patterns in a reproducible and 
teachable manner. 
 
The intention is not to create an image of the lesion but rather to 
use terms to  describe essential features that will be consistently 
interpreted  by other people. 
 
This is analogous to a police description of a suspect. 



• Height 

• Weight 

• Build 

• Hair colour 

• Eye colour 

• Pattern (lines, clods…) 

• Colour 

• Symmetry 

• Clues 



• 1987 – Pehamburger – Classic Pattern Analysis 

• 1989 – First hand-held dermatoscope – 
consensus meeting – metaphoric terminology 

• 1994 – Stolz – ABCD rule 

• 1996 – Menzies’ method 

• 1998 – Argenziano – 7 point checklist 

• 2000 – Soyer/Argenziano – 3 point checklist 

• 2007 – CASH (color, architecture, symmetry, and 
homogeneity) version of pattern Analysis 

 

 

 

 

 

 

 

Why a new method? 

[12-17] 



Why a new method? 

[11] 
Classic Pattern Analysis has still not been surpassed in accuracy when applied 
by experts but there is no simple flow-chart method. It is complex. 



Why a new method? 

? 

Many of the methods require calculations which makes application in real practice cumbersome. 



Why a new method? 

? 

Metaphoric terminology 

With metaphoric terminology the structures at the upper left of this 
image would be termed radial-streaming if it was believed to be a 
melanoma or leaf-like structures if it was thought to be a BCC. The 
practice of having a pre-conceived diagnostic implication built into 
the description is contrary to fundamental principles of the science 
of medicine. We use the term “lines radial segmental” which does 
not miss-lead diagnostically. This is pigmented SCC in-situ. 



Why a new method? 

? 

       2-step process 
Step 1: Is it melanocytic? 
Step 2: Is it a melanoma? 

We argue that this is not appropriate because you want to identify non-melanocytic 
malignancies too. Also it is complex as seen on the next slide so it adds an unhelpful level of 
complexity which we believe is both inappropriate and unnecessary.    



Image courtesy Ashfaq A Marghoob 

The “two-step process” of dermatoscopy 



2007 

             Revised pattern Analysis – Harald Kittler 

[18] 



Pattern + Colours + Clues = Diagnosis 

DESCRIPTION PRECEDES DIAGNOSIS!  Describing a lesion 
assists the cognitive process. Metaphoric terms with 
preconceived diagnostic implications are not used. 

Revised Pattern Analysis 



Revised Pattern Analysis 

• Rebuilds from the firm foundation of Classic 
Pattern Analysis (no subsequent system gave 
better results) 

• Iconoclastic -  Poorly defined confusing 
metaphorical language replaced by clearly 
defined geometric terminology 

• No need to decide melanocytic status as a 
(hazardous) first step 



Patterns + Colours + Clues = Diagnosis 

Inspect + palpate + percuss + auscultate = Diagnosis 

Revised Pattern Analysis 

[19] 

Analogous to 



Pattern + Colours + Clues = Diagnosis 

• A pattern is made up of multiple repetitions of a  basic structure 
     Is should cover a significant area (at least 25-30%) 
 
• There are 5 basic structures 
 

Revised Pattern Analysis 



Lines 

Dots 

Clods 

Circles 

Pseudopods 

Reticular 

Branched 

parallel 

Radial 

Curved 



Line : a two-dimensional continuous object with length greatly 

exceeding width 

 

Pseudopod:  a line with a bulbous end  

 

Circle: a curved line equidistant from a central point 

 

Clod: any well circumscribed, solid object larger than a dot.  Clods  

          may take any shape  

 

Dot: an object too small to have a discernable shape 

 

Structureless: An area with no basic structure predominating  

 

 Definitions 



A pattern is made up of multiple repetitions of a  basic structure 
 



What patterns do you see here? 



Structureless 

Lines reticular 

Structureless areas are not necessarily featureless. If no single structure predominates it is 
structureless. This lesion has reticular lines but it is a solar lentigo/SCC in-situ collision, both 
of which are non-melanocytic. Only the pathologist can see melanocytes! 



What patterns do you see here? 



Dots 

Structureless 



Pattern + Colours + Clues = Diagnosis 

Revised Pattern Analysis 



Black 

Dark brown 

Light brown 

Grey 

Orange 

Blue 

Yellow 

White 

Red 

Purple 

Melanin 

Keratin 

Haemoglobin 

Melanin in Stratum corneum, congealed blood 

Melanin in the epidermis, dense 

Melanin in the epidermis, delicate 

Melanin in the papillary dermis 

Melanin in the reticular dermis 

Combination of melanin and keratin, serum crust 

Keratin 

Absence of melanin, sclerosis of the dermis, 

keratin under the stratum corneum 

Blood 

Blood (poorly oxygenized) 

Keratin 

& 

Collagen 



Pattern + Colours + Clues = Diagnosis 

Revised Pattern Analysis 



Clues to Specific Malignancies 



Clues to Melanoma 

• Structures and/or colours combined asymmetrically 
 

• Grey or blue structures 
 

• Eccentric structureless area 
 

• Thick lines reticular 
 

• Black clods or dots, peripheral 
 

• Lines radial or pseudopods, segmental 
 

• Lines white 
 

• Lines parallel ridges (acral) or chaotic (nails) 
 

• Polymorphous vessels 
 

• Polygons 

]19] 



Clues to Pigmented BCC 

Absence of lines reticular plus one or more of:- 

 

• Ulceration 

 

• Branched serpentine vessels (polymorphous vessels are 

common, especially if there is extensive ulceration but if that 

includes a pattern of dot vessels that points to melanoma 

 

• Lines radial peripheral or central, converging 

 

• Blue clods ( more likely than blue structureless areas) 

 

 

[19] 



Clues to Pigmented SCC in-situ (pIEC or 

pBowens diease) 

Absence of lines reticular plus one or more of:- 

 

• Surface keratin 

 

• Location on sun-damaged skin 

 

• Dots (pigmented or pink/red) in a linear arrangement 

 

• Hypopigmented structureless area 

 

• Lines radial peripheral segmental 

 

 

 

[19] 



Pattern + Colours + Clues(8) = Malignancy 

          Chaos       +     Clues(8) = Malignancy  
(Asymmetry of structure and/or colour) 



Rosendahl C, Cameron A, McColl I, Wilkinson D. Dermatoscopy in routine practice - “Chaos and Clues”. 
Aust Fam Physician. 2012 Jul;41(7):482–7.  
 

[1] 



Any “biopsy” of a lesion for which melanoma is in the differential diagnosis should ideally 
include the entire specimen. The architecture of the lesion is often critical in making a 
diagnosis of melanoma. 

[1] 



 ‘Symmetry’ is based  on pattern, not on outline 

CHAOS 
Asymmetry of structure and/or colour 



Asymmetry of PATTERN 

(but symmetry of shape) 

Symmetry of PATTERN 

(but asymmetry of shape) 

Definition of  

Symmetry / Asymmetry 

Clinically this would be an 

asymmetric lesion, however; 

dermoscopically this is symmetric 

Clinically this would be a symmetric    

lesion, however; dermoscopically this 

is asymmetric 



Photograph Alan Cameron 

NOT chaotic 



concentric = no chaos 
Be suspicious of other combinations of more than one pattern or colour 

Biologic symmetry is not like architectural symmetry; allow some latitude  

Photograph Alan Cameron 



Photograph Alan Cameron 

 Chaotic 



How does it work in practice? 
4 lesions -  1 patient 1 day 

Chaos? 



Invasive melanoma lower left. The other three have no chaos and were not excised 



A, B and C are symmetrical when outline is disregarded. D is clearly chaotic. It is a melanoma 
 



Dermatoscopic chaos correlates with dermatopathologic chaos 



CHAOS – In a Blink! 

SCAN for CHAOS 
The presence or absence of CHAOS can usually be 
assessed at the speed of a blink! With practice it is a 
scanning assessment 

 

If you cannot decide – manage as chaotic 

  



In contrast to scanning for CHAOS the search for 

CLUES involves careful examination   

 



CLUES TO MALIGNANCY 

(Chaos and Clues) 



1. Grey or blue structures 

Grey dots in this in-situ melanoma correlate with melanin incontinence 

Very sensitive (most melanomas, even in-situ, have 
this clue) but not as specific. View every chaotic 
lesion with grey as suspicious. A second clue greatly 
increases specificity 



1. Grey or blue structures 

[20] The smallest published melanoma with dermatoscopy. In retrospect it can be 
diagnosed as suspicious for malignancy by Chaos and Clues. 



Grey dots in this in-situ melanoma correlate with melanin incontinence 



56 year old lady. Her 31 year-old sister died with metastatic melanoma. 









In-situ melanoma. Melanin incontinence correlates with dermatoscopic grey dots 



Image courtesy Alan Cameron 36 year old lady 

Junctional lentiginous naevi – the most common form of Clark naevus 



Melanoma 

junctional lentiginous naevus 



Note the rectangular shape. This breaks the pattern 
clinically 



Reference brown 

Grey 

Every pigmented 
melanocytic lesion will 
contain some brown 
colour. It can be used 
as a reference to 
identify grey 

Invasive melanoma (Breslow 1.2mm) in a 27 year-old lady 







Pigmented circles on the face are a clue to lentigo maligna. Such circles are commonly grey 



Not circles 

 
Pattern of lines reticular interrupted by 

follicular openings in a solar lentigo 

 Pattern of circles in an in-situ 

melanoma on the ear lobe 

 

 Circles 

 

Circles must be formed of a curved  
line equidistant from a central point 



[21] 
Because the follicle is oblique light passes through dermis between pigmented malignant 
melanocytes lining the follicle and the dermatoscope, producing a grey circle.  



What about brown circles? 





Lentigo maligna 



The follicle is perpendicular therefore light passing from pigmented melanocytes lining the 
follicle to the dermatoscope does not have grey (induced by the Tyndall effect from collagen).  



White circles 



Highly keratinised squamous cells in a well-differentiated SCC invade the follicles producing 
white circles. This clue in a raised non-pigmented lesion has a sensitivity of 44% and 
specificity of 87% for SCC/KA. [3] 



1. Grey or blue structures 

Chaos + Clue of a blue clod in a BCC. Chaos and Clues is a decision algorithm for generic 
pigmented malignancy – not just for melanoma. 



57 year-old surf lifesaver 



Network should correlate with pigmented cells on rete ridges and blue colour should correlate 
with nested, immature, melanin-containing melanocytes in the deep dermis. 





Dermatopathology is consistent with the signed out diagnosis of naevus but this is NOT 
consistent with dermatoscopy. Blue colour should correlate with nested, immature, 
melanin-containing melanocytes in the deep dermis. 



Because dermatopathology does not correlate with dermatoscopy a sampling error is 
suspected and the pathologist is requested to examine deeper levels in the paraffin block 



“Deeper levels” equates to a greater proportion of the lesion being examined. In routine 
processing less than 2% of a lesion is examined dermatopathologically. 



“deeper levels” 



Examination of these new levels reveals exactly what was predicted from dermatoscopy. 
Nested, heavily pigmented melanocytes extend all the way to the base of the lesion. 



“…Sections show dysplastic compound naevus with 
moderate melanocytic atypia and focal regression. There is 
no evidence of malignancy. The margins appear well clear.  
 
Supplementary Report 
Multiple deeper levels have been examined in an attempt 
to better correlate the histology with the dermatoscopy. 
These show a focus of early level 2 (invasive) superficial 
spreading malignant melanoma…” 
 





Chaos + Clue (blue structureless) predict suspicion for malignancy 



Application of Revised Pattern Analysis leads to a specific diagnosis of the extremely rare 
condition of pigmented invasive squamous cell carcinoma. 







[22] 



2. Eccentric structureless area 

Any colour except skin colour. 
Significant area – at least 25% 
Black, brown, grey, blue = melanin 
Pink, red = blood 
White = collagen or keratin  



Melanoma 

Pigmented SCC in-situ (specific clue 
is dots in linear arrangement) 

Pigmented BCC. Melanoma was 
predicted but that is OK * 

*Only the pathologist can see melanocytes! 
In difficult cases let him/her sort that out 





Chaos + Clue of eccentric structureless pink lead to prediction of malignancy. Applying 
Revised Pattern Analysis polymorphous vessels including dots is a specific clue to melanoma 



3. Thick lines reticular or branched   



The lines should be thicker than the holes they surround. This correlates with rete ridges packed full of 
pigmented malignant melanocytes and due to the chaotic behaviour of malignant tissue this clue will 
be present focally. 



www.derm101.com 



Types of lines 

Lines reticular 



Photograph Alan Cameron 

Acral naevus 

Lines parallel 



Lines radial 



Lines curved 



Pseudopods – red arrows, Lines radial – black arrows 



4. Black dots or clods, peripheral 

A new pigmented lesion on a 40 year-old can be a seborrhoeic keratosis, a pigmented BCC or a melanoma. 
A new naevus is not expected at this age. Chaos + Clue (peripheral black clods) is suspicious for malignancy. 
Lines reticular excludes BCC and there are no clues to seb K. In-situ melanoma. 





Black clods correlate with Pagetoid nests of pigmented 
melanocytes. Black can occur  centrally in naevi when 
keratinocytes containing melanin move to the stratum 
corneum after irritation but black can occur anywhere 
in a melanoma. When it is peripheral it is a clue to 
malignancy. 



Ovoid nest 

Orange clods 

Cobblestones 

Brown clods 

Aggregated brown 

globules 

Milia like cysts 

Blue clod 

White clods 

Red clods 

lacunes 

Brown and grey clods 

?  

Varieties of clods. Why should they all have  different (metaphoric) names which are diagnosis-dependent?  
The last has chaos + grey and is a melanoma. If you called it a cobblestone pattern you may be lead astray. 





Can you pick by  dermatoscopic morphology which naevus will have a melanoma 
arise within it within 6 months? 



Lesion D, arguably the least “atypical”, 
has developed a peripheral black dot. By 
definition, when a defined clue to 
malignancy is present asymmetrically it 
produces chaos, therefore chaos and 
clue are produced by the same 
structure. This was an in-situ melanoma 
arising in a naevus. 



Can you pick 
malignant potential 
by degree of clinical 
“atypia”? 
 
 

The lesion which had a melanoma arise within it is arguably the least atypical in this series 
of randomly monitored lesions from one patient. 



Similarly a melanoma is not more likely to arise from a “more severely” dysplastic naevus.  
A “severely dysplastic” naevus may actually be a melanoma. The use of the term “dysplastic” 
may actually express the degree of uncertainty of the pathologist rather than telling anything 
prognostically useful about the lesion. 

[23] 





Degree of cytological dysplasia has NO association with risk of development of 
malignancy. Melanomas develop in clear skin or naevi of any type. If a lesion is 
reported as “severely dysplastic” it may already be a melanoma. 

[23] 



5. Lines radial or pseudopods, segmental 



Segmental radial lines are a clue to malignancy. A and C are both melanomas. 
Circumferential radial lines may occur in benign lesions. B is a recurrent naevus following 
punch biopsy of a Clark naevus and D is a Reed naevus. Partial biopsy of a naevus risks miss-
diagnosis. We advocate excision of all Spitzoid lesions, especially in adults. 





This shows a radial line in a melanoma sectioned longitudinally. This lesion was originally 
signed out incorrectly as a naevus. Note the pleomorphism of the melanocytes. 



Radial lines (peripheral segmental [A,B,C] and central [D]) are also a clue to 
pigmented BCC but in BCC they “converge” either to a central point (most examples 
above) or to a line (A, left hand side) 



The dermatopathologic structure indicated above would correlate with dermatoscopic radial 
lines converging. 





Chaos + Clue (radial lines segmental) predict suspicion of malignancy. Applying 
Revised Pattern Analysis, white circles are a clue to actinic keratosis/SCC. This is a 
pigmented SCC in-situ. Metaphoric terminology would predict melanocytic status 
due to “streaks”. Use objective-geometric, not metaphoric, terminology! 
                     OBJECTIVE DESCRIPTION SHOULD PRECEED DIAGNOSIS! 



Only the dermatopathologist can see melanocytes! 



This 31 year-old lady is attempting to show something to the doctor on her husband’s 
back. The heart-shaped lesion on her arm is exposed and it “breaks the pattern” in a 
subtle way because of its shape. This prompts dermatoscopic assessment. 





Chaos + Clue (grey dots) 
predict suspicion for 
malignancy. This is an 
indication for excision biopsy 
but the clue of grey dots while 
being a very sensitive clue 
(present in most melanomas) 
is not highly specific. 
 
Any additional clue (in this 
case lines radial segmental) 
greatly increases the 
specificity. 
 
Melanoma was predicted in 
this case with a high level of 
confidence. 
 
 



Eccrine duct 

Confluent junctional and Pagetoid atypical melanocytes in an in-situ melanoma 



6. White lines 

31 year old lady 

This  lady visiting Australia from Poland is the same age as the lady in the previous case. Her melanoma has 
not been detected so early. Is shows multiple clues including the clue of polarising -specific white lines 
correlating with reticular white lines with non-polarised dermatoscopy. Both are a clue to malignancy. 

Polarised Non-polarised 



Dermatoscopic polarising-specific white 
lines appear to correlate with vertical 
bands of collagen dermatopathologically. 
 
We speculate that this represents 
melanocyte induced fibroblast activity and 
that the collagen is in effect scaffolding 
prepared for a rapidly growing tumour 

[24] 



Another nodular melanoma which grew to a Breslow thickness of 5mm in 6 weeks. 
Dermatoscopic polarising-specific white lines correlate with vertical bands of collagen 
dermatopathologically 

[25] 



Image courtesy Yoon Cohen 



Image courtesy Yoon Cohen 



Images courtesy Yoon Cohen 
(rxderm member) 

Note that terminal hairs, consistent with pre-existing congenital naevus, are seen only 
peripherally and not centrally where polarising-specific white lines cover the invasive 
melanoma which arose in the naevus. 



Glowing in the dark: case report of a clue-poor 
melanoma unmasked by polarized dermatoscopy.  
Dermatol Pract Conc. In press 
Yoon K. Cohen DO, David J. Elpern MD, Deon Wolpowitz MD PhD, Cliff Rosendahl MBBS 
PhD 
 

[26] 



Polarising-specific white lines (chrysalis structures)  in a raised lesion are a valuable clue 
To:- 
 
• Melanoma 
 
• Spitz naevus (symmetrical) 
 
• BCC 
 
• Dermatofibroma (symmetrical) 
 
In flat lesions they also occur in lichen-planus-like-keratosis (LPLK), pigmented Bowens 
and scar tissue so they are not as specific. 
 
In a raised lesion if they are seen in a chaotic lesion which is not a BCC then invasive 
melanoma is likely. In the experience of the author they are present in most true 
nodular melanomas 

[25] 



Nests of melanocytes with intervening “normal” skin produce a reticular pattern of skin-
coloured (inverse or negative) network. This also is a clue to malignancy in a chaotic lesion. 



6. White lines 

Chaos (borderline) + Clue (white lines) predict suspicion for malignancy. Application of Revised 
Pattern Analysis predicted melanoma or Spitz naevus with BCC and dermatofibroma  in the 
differential diagnosis. This was a BCC. Only the pathologist can see melanocytes! 





This lesion is indistinguishable from a naevus clinically. It even has the orientation of 
surrounding naevi. A clue is that on close examination there is an asymmetric combination of 
brown and pink. Brown and pink makes you think. 



Non-polarised Polarised 

Polarising-specific (perpendicular) white lines are the second clue (after eccentric structureless 
pink). The presence of more than one clue greatly increases the specificity of Chaos and Clues. 
This is an in-situ melanoma on a 26 year-old man. 



7. Polymorphous vessels 



This is a pigmented skin lesion so the assessment for malignant potential should be made with pigmented 
structures rather than vessels. It has Chaos + Clue (grey dots) so excision biopsy is indicated. The additional 
clue of polymorphous vessels greatly increases the specificity for malignancy. Applying Revised Pattern 
Analysis a polymorphous vessel pattern including a pattern of dots is specific for melanoma. 



A pigmented skin lesion on the forearm of a 40 year-old man. Terminal hairs peripherally 
are a clue to a pre-existing congenital naevus. 



Chaos + Clue (eccentric structureless area) predict malignancy and the additional clue of 
polymorphous vessels increases the specificity of that prediction. Dot vessels are not seen 
in the nodular component of a melanoma. 



With greater pressure on the dermatoscope foot-plate the vessels in the nodular 
component disappear but now dot vessels are seen in the macular portion (arrow). 



These three images were taken of non-pigmented lesions on the same patient (same day) 
before the clinician was routinely using dermatoscopy for such lesions. This one was a 
dermal naevus. 



This one was an SCC in-situ. 



This was an invasive amelanotic melanoma with Breslow thickness 0.8mm 



Fortunately the curettage/cautery (of presumed SCC in-situ) was preceded by a shave 
biopsy approximately 1mm thick so Breslow measurement was possible. If a lesion is 
flat then if it is a melanoma it should be less than 1mm thick. 



Without using dermatoscopy the clinician  was effectively flying blind. 

[4] 



1 

2 

72 year old man 





Note polymorphous vessel including dots. In-situ melanoma. 
[4] 















Note polymorphous vessel including dots. In-situ melanoma. 
[4] 









8. Lines parallel ridges, acral or chaotic, nails 

Eccrine duct openings (white dots) mark the centre of the ridges and the benign furrow pattern 
in the acral naevus above-left is a pattern of thin lines between the ridges. The malignant ridge 
pattern (below) is best appreciated at the edge (arrow) as broad pigmented parallel lines. 
Eccrine openings have been obliterated by the malignant infiltration. [19] 



Acral Naevus 



In this acral naevus the melanocytic proliferation is under the furrows 



Image courtesy Alan Cameron 

As an acral melanoma becomes more advanced it develops Chaos and Clues 
(grey) in addition to the parallel ridge pattern. 

[19] 



Image courtesy Alan Cameron 

The parallel ridge pattern is best appreciated at the edge of this acral melanoma. It should be 
remembered that a melanoma can arise in an acral naevus so a parallel furrow pattern is not 
immunity against melanoma if other clues to malignancy are present. [19] 



Image courtesy Richard Williamson 

In this acral melanoma the melanocytic proliferation can be seen to be focussed 
on the eccrine duct with sparing of the furrow 



8. Lines parallel ridges, acral or chaotic, nails 

Melanonychia with pigment extending from the proximal nail fold to the distal end of the nail 
plate. Note that the pigment stripe is wider proximally signifying a growing lesion. 



Lines parallel chaotic – varying in width, interval and colour 



This melanoma was noted by a 13 year-old school girl (shown at a younger age to protect her 
identity) on the thumb nail of her 25 year old science teacher. She had seen a photo of a nail-
apparatus melanoma on a patient-education poster (left) and told her teacher that his nail 
resembled what she had seen on the poster. The discovery on an in-situ melanoma on a young 
person is very significant with a melanoma sub-type that carries 50% mortality when invasive. 



1 Poster 1 smart 

kid 

1 rare  

melanoma 
+ = 

Visual impact is extremely important in patient education 



It can be difficult to see melanocytes in nail-matrix material as in this melanoma. 



At higher power heavily pigmented dendrites are a clue to melanoma 



Immunoperoxidase melanocyte stains remove all doubt  



4433 

Rete ridges with various width and melanin density produce lines of varying width, 
interval and colour 



[27] The most accessed article in the history of this journal 



Circulated to every primary care 
doctor in Australia. 



The Australian Beauty Therapy Magazine, August 2013 



This is the preferred method of nail-matrix biopsy of Professor Luc Thomas, Lyon, France 
For assistance with diagnosis go to https://myhclpro.chu-lyon.fr 

https://myhclpro.chu-lyon.fr/
https://myhclpro.chu-lyon.fr/
https://myhclpro.chu-lyon.fr/
https://myhclpro.chu-lyon.fr/


A digital block with 2% plain xylocaine has been performed. After waiting 20-30 minutes a 
tourniquet is applied. The extent of the subtle melanonychia has been marked as have the 
locations of intended incisions in the proximal nail-fold  



The incisions are made all the way to the nail plate 



The nail plate is separated from the nail bed with a Freer elevator taking care not to 
penetrate past the lunula which marks the distal extremity of the nail-matrix 



Elevation of the nail plate gives an complete view of the nail-bed and nail-matrix 



The pigmented area on the nail matrix is circumscribed with a scalpel then shaved off 
approximately 1mm thick. The patient is warned to expect dystrophy if further treatment 
is not necessary but this is minimised by limiting specimen thickness to 1 mm. 



The distal end of the specimen is marked with ink to facilitate sectioning longitudinally 



The nail plate is lowered into its anatomical position and sutures are placed as shown. Sutures 
are removed after one week. The nail will separate in a month or so and should be secured 
with a narrow band of surgical tape in the meantime to prevent “popping” 



[28] 



‘…each person should develop 

their own method’ 

…modified by Jeff Keir 

Jeff Keir was the first person to describe this structure. We have not included it in the eight 
clues because the clue of grey structures is usually also present with polygons. In my series of 
260 melanomas polygons are present in over one in five (unpublished data). 

[19] 



Polygons 

A geometric polygonal shape complete or incomplete, bounded by straight lines, or by a 
straight pigment interface, meeting at angles and larger by far than the holes bounded by 
reticular lines 
 







Hypothetical correlation of polygons: pigment following vascular plexus 



A 47 year old patient with no past history of 
melanoma or skin cancer presented for a skin 
check in December 2011. 
 
The following images from 2007 were 
“discovered” in his file.  



They had been taken for a colleague four years earlier, prior to his excision biopsy 
of this lesion but when the lesion was reported benign it was forgotten… 



Examination of the dermatoscopic images revealed Chaos + Clue (grey dots) and with polygons 
which greatly increasing specificity for malignancy. Polygons had not been described in 2007! 



Signed our report in 2007: 
Back: Sections show a lentiginous naevus of early compound type.  
There is no atypia.  
The excision appears complete.  



Sampling error was suspected 
 
Slides were requested from the laboratory. 
 
They had faded and were not useful. 
 
The pathologist offered to cut and stain new slides from 
the paraffin tissue block.  

















New report: 
“…it looks like a level 1 superficial spreading melanoma now.”  
 
In this case review was requested four years later because it was 
discovered that the dermatopathology report did not correlate 
with the dermatoscopic image. 
It helps to have photos and to talk to your dermatopathologist! 
 
 
 



Excluding seborrhoeic keratosis 



Photograph  Alan Cameron 

Usually seborrhoeic keratoses can be diagnosed with confidence clinically 



Photograph  Alan Cameron 

It may be impractical to examine every single one with a dermatoscope. Caution is necessary 
because melanomas can be concealed among seb K and seb K can be colonised by melanoma. 



Excluding seborrhoeic keratoses 

• Multiple orange or yellow clods 

• Multiple white clods 

• Thick curved lines 

• Well demarcated border over total periphery 

• Multiple grouped similar lesions 

 Malignant conditions can have individual criteria 

 Weigh the clues to arrive at a diagnosis 

 If in doubt at all - BIOPSY 



Photograph  Alan Cameron 

Multiple orange and white clods in a seborrhoeic keratosis 



Photograph Alan Cameron Non-polarised dermatoscopy 

White clods are much more evident with non-polarised dermatoscopy 



Photograph Alan Cameron Polarised dermatoscopy 



Photograph  Alan Cameron 

Thick curved lines 



This patient had been told at her annual physical examination for seven years that both of these 
lesions were seborrhoeic keratoses. The one on the left was rough and the one on the right was 
silky smooth.  



The lesion on the left had multiple clues to seborrhoeic keratosis (multiple orange and 
white clods and a sharply demarcated border over the total periphery, so although it was 
chaotic with the clue of peripheral black clods, seborrhoeic keratosis was diagnosed 
unequivocally and it has not been excised. 





The lesion on the right has Chaos + Clues (grey dots and lines radial segmental) and not a single 
dermatoscopic clue to seborrhoeic keratosis. It was an invasive melanoma (Breslow 0.55mm). 



Exceptions  
 





This lesion was discovered by the doctor when the patient presented with another problem. He 
had to retract her bra-strap to discover it. Clinically although minute, it “broke the pattern”. 



Although arguably symmetrical, this 4mm diameter lesion was a small nodular lesion with a 
clue to malignancy (grey structures). The presence of peripheral clods signifies a growing 
lesion and was convincing evidence of change. Nodular melanoma (Breslow 0.9mm) [25] 



Melanoma Timeline 

How can we detect melanomas early on the melanoma timeline before they have 
dermatoscopic features of melanoma? 



[29] 

One way is by automated total body photography, as with Melanoscan TM  



Another way is by digital dermatoscopic monitoring over a period of time 







A pigmented skin lesion with Chaos and Clue (grey dots) has been monitored over 6 months 
because the patient declared it was stable. This is a reasonable course of action if the lesion is 
flat with a dermatoscopic reticular or structureless pattern. It is not advisable for a clod 
pattern because clod-pattern melanomas have been shown to have a faster growth rate. 
This lesion did not change and was not excised. 
 [30] 









This lesion with no convincing dermatoscopic clues to malignancy changed over 12 months 
In-situ melanoma. It was monitored because it “broke the pattern” substantially. 



The patient reported that this lesion had changed – two lesions had become one. 
Also a rectangular skin lesion is not expected. 



A rectangular naevus is not expected 



Dermatoscopically  clues to malignancy  were non-existent, or at most borderline 



In-situ melanoma 





Dr Finbar McGrady attended a presentation in early 2013 much like this presentation. He was 
working for 12 months in Australia then returning to Ireland which has a low incidence and 
high mortality with respect to melanoma. He had never seen one. He spent a day working with 
the practitioner who had given the presentation and that day he saw his first melanoma. 



Hi Cliff, 
… 
This guy was worried about a seb K on his arm. I advised a full skin check and 
found this … 
 
 
All the best, 
Finbar McGrady 
 

He sent this email one week later: 



This patient had attended with a benign lesion on his arm. Dr McGrady asked him to 
remove his clothes and systematically examined the rest of his body. A small lesion on 
his back “broke the pattern” in a subtle way… 







 “LOST MY MELANOMA VIRGINITY!” 

Hi Cliff, 
Its a bit weird I'm so excited about this but I found my first melanoma! Clark 
Level 2, Breslow 0.38mm. 
This guy was worried about a seb K on his arm. I advised a full skin check and 
found this! 
If you don’t look you won’t see! Thanks again for all your help. Now looking for 
the next one! 
 
All the best, 
Finbar McGrady 
 



Look for the break in the pattern… 

 

 

Scan for chaos… 

 

 

Examine for clues… 



We are not claiming that Chaos and Clues is more sensitive than other methods but it 
has been evaluated on both melanocytic and non-melanocytic lesions on a test series of 
pigmented lesions excised with suspicion of malignancy and with predominantly in-situ 
melanomas. It is simple to use and is adapted for the work-flow of routine practice. It 
provides a framework on which to build accumulated experience. 



If there is more than one way to skin a 

cat why not choose the easiest method? 

Harald Kittler 



Thank you! 

cliffrosendahl@bigpond.com 
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