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A b s t r a c t : Incidence of skintumorsis increasing amongelderly patients, andthe multi-morbidities
which occur in the elderly are a great challenge for dermatologists. Basis of every
treatment of skin cancer patients is a reliable diagnosis. Therefore, histopathology
serves as the gold standard in clinical dermatooncology and dermatologic surgery.
This chapter provides a comprehensivereview on the main types of melanoma and
nonmelanoma skin cancers, including precursor lesions.

I N T R O D U C T I O N

Incidence o f skin tumors is increasing among elderly patients, and the multi-morbidities
which occur in the elderly are a great challenge for dermatologists. Basis o f every t r e a t m e n t
o f skin c a n c e r patients is a reliable diagnosis. Therefore, h i s t o p a t h o l o g y serves as the
gold s t a n d a r d in clinical d e r m a t o o n c o l o g y and d e r m a t o l o g i c surgery.

H i s t o p a t h o l o g y o f m e l a n o m a is a c h a l l e n g i n g subject as borders b e t w e e n benign
and m a l i g n a n t are not clearly defmed. M a l i g n a n t m e l a n o m a is very well known for
the wide range o f h i s t o l o g i c a l v a r i a b i l i t y and the ability o f m i m i c k i n g a variety o f
other m a l i g n a n c i e s . Besides classical forms o f m e l a n o m a there are a lot o f different
variants described, a c c o u n t a b l e for the often difficult r e c o g n i t i o n , even by expert
d e r m a t o p a t h o l o g i s t s . Actually, the existence o f m e l a n o c y t i c lesions with a low m a l i g n a n t
potential is r e g a r d e d as highly probably, but diagnostic p o s s i b i l i t i e s still are i n s u f f i c i e n t
for these kinds o f neoplasms.
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Pathology of epithelial tumors is well defmed and precursor lesions as actinic
keratosis and Bowen's disease are well described. Hence, there is still controversial
eponymical discussion ongoing denomination of these lesions as "carcinomata in situ"
or "keratinocytic intraepidermal neoplasia" as progression to invasive carcinomata is
seen in a small percentage of cases.

A C T I N I C K E R A T O S I S (AK)

According to the WHO classification of skintumorsfrom 2006 actinic keratoses are very
common intraepidermal neoplasm of sun-damaged skinwith variable atypiaof the epidermal
keratinocytes. Main cause of these changes is chronical exposition to ultraviolet B (UVB)
light, but AKs are also observed following long-term PUV A-treatments as well as exposure
to arsenic. 1 The AK can be considered to represent early squamous cell carcinomas in situ,2,3
respectively possessa striking potential to progress to fully developed neoplasms.' But only
small portions of AK will develop into an invasive squamous cell carcinoma. Regression
of some cases of AK have been reported, most likely as a result of immune mechanisms.'
Metastases after transformation of AK into invasive squamous cell carcinomas are very rare
exceptfor those tumorsthat arise on the ear, lip, anus and vulva,which have been reported to
be often associated with a more aggressive behavior. 6 It has been widely accepted, that actinic
keratoses are a clinical manifestation of ultraviolet (UV)-induced neoplastic transformation
of keratinocytes representing a continuum with progress to a fully developed squamous
cell carcinomas," Cockerell observed the same cytological features of keratinocytic atypia
in actinic keratoses than in epidermal or metastatic SCCS. 8 Like current nomenclature of
cervical intraepidermal neoplasia (CIN) Cockerell therefore recommends the use of the term
"keratinocytic intraepidennal neoplasia" to illustrate the biological nature of these lesions.'

M o r p h o l o g y

Histopathologically, the actinic keratoses are classified into several groups:
hypertrophic, atrophic, bowenoid, acantholytic, pigmented, and lichenoid (see T a b l e 1 ).
All of these subtypes collective is a partial thickness atypia of crowded keratinocytes
with overlying parakeratosis and sparing of acrotrichia and acrosyringia extensions with
overlying orthokeratosis. This characteristical patternof alternating ortho-and parakeratosis
is often referred to as "flag sign" or "pink and blue p a t t e r n ' " , The cytologic atypia include
nuclear enlargement and prominence, hyperchromasia, pleomorphism, mitoticactivityand
dyskeratosis. Constantly associated dermal changes are solar elastosis and a sometimes
dense lymphocytic infiltrate and an increased vascularity.

B O W E N ' S D I S E A S E

Clinically Bowen's disease represents a slow growing malignancy which most often
arises in sun-damaged skin of the e l d e r l y . l - " In Bowen's disease, the epidermis usually
shows localized full thickness atypia resembling carcinoma in situ and it is seen as a
distinct clinicopathologic entity of the skin and the mucocutaneous junction. Typically,
a completely disordered architechture, abnormal mitosis, dyskeratoses, involvement of
the pilosebaceous unit with an intact epidermaljunction is seen." Synonyms of the same
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T a b l e 1. S u m m e r y o f d i s t i n c t types o f actinic k e r a t o s i s " ! '
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Type of A c t i n i c
K e r a t o s i s

H y p e r p l a s t i c /
h y p e r t r o p h i c
AK

P i g m e n t e d

A t r o p h i c

Bowenoid

A c a n t h o l y t i c

Lichenoid

C l i n i c a l F e a t u r e s

D o r s u m of hands and forearms,
s o m e t i m e s a p p e a r i n g as cornu
cutaneum

Brown patch or plaque, c e n t r i f u g a l l y
s p r e a d i n g at cheeks ore forehead

No d i s t i n c t c l i n i c a l f e a t u r e s

No d i s t i n c t c l i n i c a l features

No d i s t i n c t c l i n i c a l f e a t u r e s

No d i s t i n c t c l i n i c a l f e a t u r e s

M o r p h o l o g y

H y p e r p l a s t i c e p i d e r m i s
probably due to c h r o n i c i t c h i n g
and s c r a t c h i n g

P i g m e n t e d basal k e r a t i n o c y t e s

Severe e p i d e r m a l atrophy, less
h y p e r k e r a t o s i s

M o r p h o l o g i c changes s i m i l a r to
Bowen's disease

A c a n t h o l y s i s p r e d o m i n a n t l y in
p e r i a d n e x a l e p i d e r m i s

D i f f e r e n t i a l diagnosis:
l i c h e n - p l a n u s - l i k e k e r a t o s i s

entity are: s q u a m o u s c a r c i n o m a in situ, i n t r a e p i d e r m a l c a r c i n o m a , b o w e n o i d d y s p l a s i a
and b o w e n o i d s q u a m o u s c a r c i n o m a in situ. The m o s t c o m m o n c a u s a t i o n o f B o w e n ' s
disease is, likewise for the actinic k e r a t o s e s , chronic e x p o s i t i o n to U V B - l i g h t .

M o r p h o l o g y

Main changes in morphology are seen in F i g u r e 1 A . Histopathologically characteristic al,
h y p e r k e r a t o s i s , p a r a k e r a t o s i s , hypo- or h y p e r g r a n u l o s i s and p l a q u e - l i k e a c a n t h o s i s with
an i n c r e a s e d c e l l u l a r i t y is seen, as well as a c o m p l e t e loss o f e p i d e r m a l p o l a r i t y and
k e r a t i n o c y t i c m a t u r a t i o n are found. T y p i c a l l y , c r o w d i n g o f atypical k e r a t i n o c y t e s with
p l e o m o r p h i s m , m u l t i n u c l e a t e d or v a c u o l a t e d cells with h y p e r c h r o m a t i s m and d y s k e r a t o s i s
appear. In a d d i t i o n , very large a t y p i c a l cells and b i z a r r e mitoses are usually found. In
B o w e n ' s disease t y p i c a l l y the f o l l i c u l a r e p i t h e l i u m is involved. M o r p h o l o g i c a l v a r i a n t s
have been d e s c r i b e d , i n c l u d i n g c l e a r - c e l l and p i g m e n t e d f o r m s . " As in actinic k e r a t o s e s
dermal c h a n g e s are c o m p o s e d o f solar elastosis, a l y m p h o c y t i c and p l a s m a cell- rich
infiltrate in the p a p i l l a r y dermis and ectatic vessels. I n t r i g u i n g l y , in actinic k e r a t o s i s
i n t r a e p i d e r m a l p r o l i f e r a t i o n o f a t y p i c a l k e r a t i n o c y t e s starts in the basal layer o f the
e p i d e r m i s . In c o n t r a s t , in B o w e n ' s disease basal layer r e m a i n s intact (see F i g . I B ) .16
A d d i t i o n a l l y , there is a d i f f e r e n t s t a i n i n g p a t t e r n o f p r o l i f e r a t i v e m a r k e r s (Mib 1) as well
as cell cycle r e g u l a t o r y m a r k e r (P53) in actinic k e r a t o s i s s o m p a r e d to B o w e n ' s disease,
i n d i c a t i n g that both entities derive o r i g i n a l l y from d i s t i n c t e p i t h e l i a l c e l l . "

Types o f Disease

E r y t h r o p l a s i a o f Oueyrat: m u c o s a l B o w e n ' s disease on g e n i t a l and oral areas. 17

The h i s t o l o g i c a l l y features o f lesions on the glans or shaft o f the penis are
i d e n t i c a l to those at o t h e r sites o f the s k i n . "
P a g e t o i d B o w e n ' s disease: c l u s t e r o f a t y p i c a l k e r a t i n o c y t e s are found in p a g e t o i d
i n t r a e p i d e r m a l s p r e a d
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F i g u r e 1. B o w e n ' s disease. A) T r a n s e p i d e r m a l d y s p l a s i a and cytologic changes. HE. 400x. B) Note,
that basal k e r a t i n o c y t e s are not affected. HE.
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I N V A S I V E S Q U A M O U S C E L L C A R C I N O M A (SCC)
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SCCs are the m o s t f r e q u e n t form o f skin c a n c e r a m o n g b l a c k s and the s e c o n d one in
the w h i t e p o p u l a t i o n . The a v e r a g e age o f p a t i e n t s is a b o u t 70 y e a r s and m a l e s are m o r e
frequently a f f e c t e d than females. IS Even g e n o d e r m a t o s e s such as X e r o d e r m a p i g m e n t o s u m ,
a l b i n i s m and E p i d e r m o d y s p l a s i a v e r r u c i f o r m i s are at i n c r e a s e d risk for SCCS.IS M a i n
factors a s s o c i a t e d w i t h an i n c r e a s e d risk o f d e v e l o p i n g an i n v a s i v e s q u a m o u s cell
c a r c i n o m a are U V B - e x p o s i t i o n , viral HPV - i n f e c t i o n s , t h e r a p e u t i c i m m u n o s u p p r e s s i o n for
a l l o g e n i c o r g a n t r a n s p l a n t s , a r s e n i c e x p o s u r e , i o n i z i n g r a d i a t i o n and c h r o n i c d e r m a t o s e s ,
e.g., lichen s c l e r o s u s g e n i t a l i a . "

By d e f m i t i o n a SCC is a m a l i g n a n t n e o p l a s i a o f e p i d e r m a l ( a n d m u c o u s m e m b r a n e )
k e r a t i n o c y t e s i n w h i c h the c o m p o n e n t cells show v a r i a b l e s q u a m o u s d i f f e r e n t i a t i o n " and
the a b i l i t y o f local i n f i l t r a t i o n and t i s s u e d e s t r u c t i o n . " M o s t l y seen in e l d e r l y p e o p l e ,
they arise on c h r o n i c a l l y s u n - d a m a g e d skin sites.

M o r p h o l o g y

H i s t o l o g i c a l l y SCCs are c o m p o s e d o f nests, s h e e t s or s t r a n d s o f s q u a m o u s e p i t h e l i a l
cells a r i s i n g from the e p i d e r m i s and e x t e n d i n g into the d e r m i s in a v a r i a b l e d e g r e e ( F i g . 2 ).
I n i t i a l l y d e v e l o p i n g as c a r c i n o m a in situ, they later b e c o m e i n v a s i v e , i n f i l t r a t i n g d e r m i s ,
s u b c u t i s , m u s c u l a t u r e , c a r t i l a g e or bone and may also lead to r e g i o n a l l y m p h node d i s e a s e

F i g u r e 2. highly d i f f e r e n t i a t e d s q u a m o u s cell c a r c i n o m a o f the skin mainly p r o l i f e r a t i n g within then
dermis. HE. IOOx.
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F i g u r e 3. Biopsy specimen o f a poorly d i f f e r e n t i a t e d epithelial c a r c i n o m a o f the skin p r e s e n t i n g clinically
as c h r o n i c leg ulcer. HE. 400x.

and d i s t a n t m e t a s t a t i c s p r e a d . " T y p i c a l l y , horn p e a r l f o r m a t i o n and c e n t r a l k e r a t i n i z a t i o n
are seen, d e p e n d i n g on the degree o f d i f f e r e n t i a t i o n o f the tumor. I m m u n o h i s t o c h e m i c a l l y
these a t y p i c a l cells are p o s i t i v e for e p i t h e l i a l m e m b r a n e a n t i g e n ( E M A ) and c y t o k e r a t i n s .

A c t u a l l y , m u l t i p l e c l a s s i f i c a t i o n s y s t e m s exist, m o s t l y h i s t o r i c a l l y d e v e l o p e d :

C l a s s i f i c a t i o n into " w e l l , " " m o d e r a t e l y " and " p o o r l y " d i f f e r e n t i a t e d types
( F i g . 3 ).
B r o d e r ' s s y s t e m o f c l a s s i f i c a t i o n , b a s e d on four g r a d e s o f d i f f e r e n t i a t i o n
g r a d e 1: 75% or m o r e o f the lesion is well d i f f e r e n t i a t e d
g r a d e 2: 5 0 - 7 5 % or more well d i f f e r e n t i a t e d
g r a d e 3: 2 5 - 5 0 % well d i f f e r e n t i a t e d t u m o r cells
g r a d e 4: less t h a n 25% well d i f f e r e n t i a t e d t u m o r c e l l s . "
WHO c l a s s i f i c a t i o n s y s t e m d i s t i n c t i o n b e t w e e n in situ c a r c i n o m a s and i n v a s i v e
c a r c i n o m a s w i t h the f o l l o w i n g v a r i a n t s : SCCs with horn p e a r l f o r m a t i o n , s p i n d l e
cell SCCs, l y m p h o e p i t h e l i a l c a r c i n o m a , a c a n t h o l y t i c SCCs, SCCs a r i s i n g from
B o w e n ' s d i s e a s e and the v e r r u c o u s c a r c i n o m a . "
A d d i t i o n a l l y , there are a lot o f rare v a r i a n t s o f S C C s k n o w n , i n c l u d i n g c l e a r - c e l l ,
s i g n e t - r i n g , p i g m e n t e d , b a s a l o i d , i n f l a m m a t o r y , i n f i l t r a t i v e , d e s m o p l a s t i c ,
v e r r u c o u s and r h a b d o i d types.P-"

Though there are numerous classification systems, only little is known about the b e h a v i o r
with r e s p e c t to local r e c u r r e n c e and metastasis. In general, poorly d i f f e r e n t i a t e d tumors
recur and m e t a s t a s i z e more frequently than well d i f f e r e n t i a t e d v a r i a n t s . " N e u r o t r o p i s m is
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associated with high recurrence and metastasis rate. Perineural spread is particularly common
in tumors arising on head and neck, especially lips and mid-face. The clinical outcome
o f SCCs o f the skin depends on the microscopic parameters o f thickness and histologic
grade. Additional, attention should be paid to the histologic subtype, because the individual
SCCs forms vary c o n s i d e r a b l e l y in prognosis. Based on a proposal o f Cassarino et al. the
above m e n t i o n e d forms o f SCCs should be classified upon their m a l i g n a n c y behavior and
prognostic factors into four groups: low behavior (less than 2% metastatic rate ), intermediate
( 3 - 1 0 % ) , high (greater than 10%) and the intermediate b e h a v i o r . "

L o w r i s k SCCs: a c t i n i c k e r a t o s e s , HPV a s s o c i a t e d SCCs, t r i c h o l e m m a l
c a r c i n o m a s , spindle cell SCCs not a s s o c i a t e d with radiation.
I n t e r m e d i a t e risk SCCs: a c a n t h o l y t i c SCCs, i n t r a e p i d e r m a l e p i t h e l i o m a with
invasion, l y m p h o e p i t h e l i o m a - l i k e c a r c i n o m a o f the skin.
High risk SCCs: de novo SCCs, s e c s arising in a s s o c i a t i o n with r a d i a t i o n ,
b u m scars, i m m u n o s u p p r e s s i o n , invasive Bowens d i s e a s e m , a d e n o s q u a m o u s
c a r c i n o m a , m a l i g n a n t p r o l i f e r a t i n g p i l a r tumors.
I n t e r m e d i a t e b e h a v i o r s e c s : s i n g n e t - r i n g - c e l l , f o l l i c u l a r and p a p i l l a r y SCCs,
SCCs arising in a d n e x a l cysts, eccrine ductal c a r c i n o m a s , c l e a r - c e l l SCCs.

A d d i t i o n a l all the above m e n t i o n e d c l a s s i f i c a t i o n systems p r o g n o s t i c r e l e v a n t factors
such as t u m o r size, d i f f e r e n t i a t i o n , depth o f invasion, p e r i n e u r a l i n v a s i o n should be
a n n o u n c e d when d i a g n o s i n g a s q u a m o u s cell c a r c i n o m a . "

K E R A T O A K A N T H O M A (KA)

C l i n i c a l l y , k e r a t o a k a n t h o m a s a p p e a r as u s u a l l y s o l i t a r y d o m e - s h a p e d n o d u l e s
with a central k e r a t i n plug, fastly g r o w i n g and often s p o n t a n e o u s l y r e g r e s s i n g . S e v e r e l
clinical subtypes are known, as the giant KA, k e r a t o a k a n t h o m a c e n t r i f u g u m m a r g i n a t u m
or s u b u n g u a l types. Even m u l t i p l e and e r u p t i v e cases are d e s c r i b e d , o c c u r r i n g m o s t l y
in i m m u n o s u p p r e s s e d p a t i e n t s and within the M u i r - T o r r e s y n d r o m e as well as at
p o s t t r a u m a t i c s i t e s . " Rare cases o f p e r i n e u r a l i n v a s i o n " and i n t r a v a s c u l a r s p r e a d " have
been r e p o r t e d , often o c c u r r i n g in the facial region. In most cases, these tumors affect
s u n - e x p o s e d hair follicle b e a r i n g skin o f elderly i n d i v i d u a l s and they mimic c l i n i c a l l y and
h i s t o p a t h o l o g i c a l l y w e l l - d i f f e r e n t i a t e d s q u a m o u s cell c a r c i n o m a s . K e r a t o a k a n t h o m a s can
t h e r e f o r e be c o n s i d e r e d as a h i s t o l o g i c v a r i a n t o f s q u a m o u s cell c a r c i n o m a with d i s t i n c t
c l i n i c a l and p a t h o l o g i c a t t r i b u t e s . "

M o r p h o l o g y

H i s t o l o g i c a l l y , they are e x o p h y t i c s q u a m o p r o l i f e r a t i v e n o d u l e s with central k e r a t i n
plug. T y p i c a l l y , the lesion appears s y m m e t r i c a l and a m i x e d i n f l a m m a t o r y cell infiltrate,
i n c l u d i n g e o s i n o p h i l s and n e u t r o p h i l s , with e x o c y t o s i s o f i n f l a m m a t o r y c e l l s . " The
c e n t e r o f the t u m o r p r e s e n t s as a c r a t e r filled with e o s i n o p h i l i c l a m i n a t e d o r t h o k e r a t o t i c
scales. This central c r a t e r is m o s t l y p a r t i a l l y e n c o l e d by a well d e f i n e d lip that forms the
s u p e r f i c i a l b o r d e r o f the neoplasm. The e p i t h e l i u m o f this lip may be h y p e r p l a s t i c , but
there is u s u a l l y no e v i d e n c e o f d y s p l a s i a or actinic k e r a t o s i s in the e p i t h e l i u m a d j a c e n t to
th tumor. 24-26 N e a r l y i m p o s s i b l e is the d i f f e r e n t i a l d i a g n o s i s o f s q u a m o u s cell c a r c i n o m a
in s u p e r f i c i a l shaves or p u n c h b i o p s i e s . "
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F i g u r e 4. Basal cell carcinoma, solid type. Note the c h a r a c t e r i s t i c feature o f peripheral palisading.
HE. lOOx.

B A S A L C E L L C A R C I N O M A

Basal cell carcinomas are tumors with in general n o n - m e t a s t a s i z i n g b e h a v i o r that
derive from u n d i f f e r e n t i a t e d p l u r i p o t e n t epithelial stem " g e r m i n a t i v e " cell. They are
typically c h a r a c t e r i z e d by a fibrous stroma s u r r o u n d i n g islands o f d e p e n d e n t tumor cells
that resembles k e r a t i n o c y t e s o f the basal layer o f the epidermis or hair follicle. Usually,
these tumor cells are fairly r e g u l a r w i t h r o u n d e d h e m a t o x i p h i l i c nuclei and little cytoplasm.
Typically, the p r o l i f e r a t i n g cell c o m p o n e n t o f the t u m o r is found p r e d o m i n a n t l y in so
called p e r i p h e r a l " p a l i s a d e s " o f cells around the margin o f each tumor nest ( F i g . 4 ) .
It has been shown that this p h e n o m e n o n c o r r e s p o n d s to the way, in which basal cell
c a r c i n o m a s grow by slow progressive, local i n v a s i o n . " Basal cell carcinomas show a
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F i g u r e 5. Basal cell c a r c i n o m a , s c l e r o t i c type. Note the d i s s e c t i n g t u m o r nests i n v a d i n g the s u r r o u n d i n g
dermis with severe sun damage. HE. 200x.

distinct t u m o r stroma, that is usually loose and m u c i n - r i c h ( p r e d o m i n a n t l y h y a l u r o n i c
acid). A very typical sign o f basal cell c a r c i n o m a is the presence o f a c o n s t a n t r e t r a c t i o n
artifact; the s e p e r a t i o n o f the t u m o r cells from the u n d e r l y i n g stroma. Five variants o f
basal cell carcinomas can be distinguished: n o d u l a r / u l c e r a t i v e (solid) with 4 5 - 6 0 % ; diffuse
( i n f i l t r a t i n g , s c l e r o s i n g ) 4 - 1 7 % ( F i g . 5 ), s u p e r f i c i a l m u l t i c e n t r i c 1 5 - 3 5 % , p i g m e n t e d
varaients 1 - 7 % and the f i b r o e p i t h e l i o m a o f Pinkus. Rare basal cell c a r c i n o m a s have
been r e f e r r e d to as m e t a t y p i c a l c a r c i n o m a s . "

I m m u n o p h e n o t y p e o f basal cell c a r c i n o m a is c o n s i s t e n t with that o f the outer root
sheet o f hair follicles: e x p r e s s i o n o f c y t o k e r a t i n 5 and 14 as well as 15 and 17 is t y p i c a l l y
observed. No e x p r e s s i o n o f C K I and 10 ( c h a r a c t e r i s t i c for simple e p i t h e l i a ) and CK8
and 18 ( t y p i c a l l y found in s e c r e t o r y e p i t h e l i u m ) is seen. E p i t h e l i a l m e m b r a n e antigen
(EMA), S100 or c a r c i n o e m b r y o g e n i c antigen (CEA) are n e g a t i v e . "

D i f f e r e n t i a l Diagnoses ( M o r p h o l o g i c a l l y )

S q u a m o u s cell c a r c i n o m a
( d e s m o p l a s t i c type of) t r i c h o e p i t h e l i o m a
S e b a c e o u s c a r c i n o m a
E c c r i n e c a r c i n o m a
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T a b l e 2. S u m m a r y o f the four most i m p o r t a n t p r o g n o s t i c p a r a m e t e r o f m a l i g n a n t m e l a n o m a

• Breslow t u m o r t h i c k n e s s

• Sentinel lymph node status

• U l c e r a t i o n

• Mitotic rate

M E L A N O M A S K I N C A N C E R

In this topic a g r e a t v a r i e t y o f n e o p l a s m s w i t h d i s t i n c t c l i n i c a l , m o r p h o l o g i c a l and
g e n e t i c p r o f i l e s are i n c l u d e d . B e c a u s e o f t h e i r often fatal b i o l o g i c a l b e h a v i o r they are the
m o s t i m p o r t a n t g r o u p o f skin cancer. The m a j o r e n v i r o n m e n t a l risk factor is i n t e r m i t t a n t
h i g h - d o s e UV r a d i a t i o n , a g g r a v a t e d by the c o m b i n a t i o n with e n d o g e n o u s factors, such
as skin types I and II or g e n e t i c s u s c e p t i b i l i t y .15 Most i m p o r t a n t p r o g n o s t i c factor in
m a l i g n a n t m e l a n o m a is B r e s l o w ' s t u m o r t h i c k n e s s m e a s u r e d from the top o f the g r a n u l a r
layer o f the e p i d e r m i s to the d e e p e s t p o i n t o f i n v a s i o n in the dermis. R e c e n t l y , m i t o t i c rate,
r e p o r t e d as the n u m b e r o f m i t o s i s per h i g h - p o w e r - field or per 10 h i g h - p o w e r - fields, has
b e c o m e an i m p o r t a n t p r o g n o s t i c p a r a m e t e r , even in t h i n n e r m e l a n o m a s . 29-33 (See T a b l e 2 .)

A c c o r d a n t to the s e q u e n c e o f d e v e l o p m e n t o f i n v a s i v e e p i t h e l i a l n e o p l a s i a s s t a r t i n g
with actinic k e r a t o s e s , B o w e n ' s d i s e a s e and fmally, fully d e v e l o p e d i n v a s i v e c a r c i n o m a ,
the m e l a n o m a skin c a n c e r also does show an e v o l u t i o n a r y s e q u e n c e w i t h early l e s i o n s ,
as m e l a n o m a in situ or h i s t o r i c a l l y n a m e d l e n t i g o m a l i g n a to fully d e v e l o p e d i n v a s i v e
m a l i g n a n t m e l a n o m a s .

IN SITU M E L A N O M A (SYN. L E N T I G O M A L I G N A )

C l i n i c a l l y these early m e l a n o m a s p r e s e n t as flat, p i g m e n t e d m a c u l e s , m o s t l y seen
in c h r o n i c a l l y l i g h t - e x p o s e d skin sites. The c l i n i c a l d i f f e r e n t i a l d i a g n o s e s i n c l u d e
l e n t i g o s i m p l e x , j u n c t i o n a l m e l a n o c y t i c nevus as well as n o n - m e l a n o c y t i c lesions, as
s e b o r r h o i c k e r a t o s e s and basal cell c a r c i n o m a s . C h a n g e s in p r e e x i s t i n g m e l a n o c y t i c
l e s i o n s or d e v e l o p m e n t o f a new p i g m e n t e d lesion later in life s h o u l d be a s t r i k i n g hint
to d e v e l o p m e n t o f an early m e l a n o m a .

H i s t o l o g i c a l l y , a m e l a n o m a in situ is c h a r a c t e r i z e d by l i n e a r and n e s t e d p r o l i f e r a t i o n s
o f a t y p i c a l m e l a n o c y t e s p r e d o m i n a n t l y along the d e r m o - e p i d e r m a l j u n c t i o n and e x t e n d i n g
the a d n e x a l e p i t h e l i u m . " L a t e r on, single a t y p i c a l m e l a n o c y t e s can be found in h i g h e r
layers o f the epidermis. 34 C h a r a c t e r i s t i c a l l y , in early m e l a n o m a s the n e o p l a s t i c m e l a n o c y t e s
are l o c a l i z e d w i t h i n the e p i d e r m i s . D e r m a l c h a n g e s such as severe s o l a r e l a s t o s i s , e c t a t i c
v e s s e l s and a l y m p h o c y t i c i n f i l t r a t e but also e p i d e r m a l a t r o p h y are seen. The l e n t i g o
m a l i g n a is b r o a d l y a c c e p t e d as in situ v a r i a n t o f the l e n t i g o m a l i g n a m e l a n o m a , in w h i c h
the d e r m i s is i n f i l t r a t e d by a t y p i c a l m e l a n o c y t e s .

I N V A S I V E M E L A N O M A

B a s e d on h i s t o r i c a l l y p r o p o s a l s by C l a r k and Me G o v e r n ' ? the c l i n i c o p a t h o l o g i c a l
c l a s s i f i c a t i o n o f m a l i g n a n t m e l a n o m a has e v o l v e d into 4 m a i n g r o u p s t h a t are u s e d
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e v e n t o d a y in d a i l y r o u t i n e w o r k : the l e n t i g o m a l i g n a m e l a n o m a , the s u p e r f i c i a l
s p r e a d i n g m e l a n o m a , the n o d u l a r a n d the a c r a l l e n t i g i n o u s m e l a n o m a . The r e l a t i v e
i n c i d e n c e o f t h e s e s u b t y p e s v a r i e s in d i f f e r e n t a r e a s o f the w o r l d . The c o n c e p t o f the
r a d i a l a n d v e r t i c a l g r o w t h p h a s e o f m e l a n o m a s is m a i n l y a c c e p t e d . A p r o g r e s s i v e
c e n t r i f u g a l s p r e a d o f flat p i g m e n t e d a r e a s c h a r a c t e r i z e d by i n t r a e p i d e r m a l p r o l i f e r a t i n g
m e l a n o c y t e s l a b e l s the r a d i a l g r o w t h p h a s e . In m o s t c a s e s o f l e n t i g o m a l i g n a , s u p e r f i c i a l
s p r e a d i n g a n d n o d u l a r m e l a n o m a the r a d i a l g r o w t h p h a s e p r e c e d e s the v e r t i c a l g r o w t h
p h a s e , w h e r e the d e r m i s g e t s i n f i l t r a t e d by m e l a n o c y t i c t u m o r c e l l s . A s s o c i a t e d w i t h
the d e v e l o p m e n t o f the v e r t i c a l p h a s e is a n g i o g e n e s i s and the e x p r e s s i o n o f v a s c u l a r
e n d o t h e l i a l g r o w t h f a c t o r . 15,35

S u p e r f i c i a l s p r e a d i n g m e l a n o m a
P r o l i f e r a t i n g s i n g l e or n e s t e d m e l a n o c y t i c cells with c y t o l o g i c a l a t y p i a s in all
levels o f the e p i d e r m i s c h a r a c t e r i z e s this t y p e o f m e l a n o m a . The s u p e r f i c i a l
a d n e x i a l s t r u c t u r e s u s u a l l y are i n v o l v e d . D e r m a l t u m o r m a s s e s c o n t a i n l y m p h o i d ,
e p i t h e l i a l , s p i n d l e - s h a p e d m e l a n o c y t i c t u m o r s cells w i t h v a r i a b l e d e g r e e o f
p i g m e n t a t i o n . T y p i c a l l y , m a t u r a t i o n o f m e l a n o c y t i c t u m o r cells in the d e e p e r
c o m p a r t m e n t s is m i s s i n g . C l i n i c a l l y s u p e r f i c i a l s p r e a d i n g m a l i g n a n t m e l a n o m a s
a p p e a r on any p a r t o f the body as w e l l s as at any age. N o t u n c o m m o n are areas
o f r e g r e s s i o n m o s t l y c a u s e d by i m m u n e m e c h a n i s m s . "
L e n t i g o m a l i g n a m e l a n o m a
B a s a l p r o l i f e r a t i o n s o f a t y p i c a l m e l a n o c y t e s , singly o r n e s t e d , focally a g g r e g a t i n g
to c r o w d i n g c o n g l o m e r a t e s c h a r a c t e r i z e s this type o f m e l a n o m a . The deep
a d n e x i a l e p i t h e l i u m is r e g u l a r l y i n v o l v e d and h e a v y c e l l u l a r p l e o m o r p h i s m and
c e l l u l a r a t y p i a are seen. O f t e n t h e r e is a m o d e r a t e to s e v e r e s o l a r e l a s t o s i s o f the
p a p i l l a r y d e r m i s , but this is not a p r e r e q u i s i t o f the l e n t i g o m a l i g n a m e l a n o m a .
Only little p a g e t o i d s p r e a d i n g o f a t y p i c a l cells into h i g h e r levels o f the e p i d e r m i s
is seen and t h e r e are quite o f t e n m u l t i n u c l e a t e d t u m o r cells. M i c r o i n v a s i v e foci
are s t r i k i n g l y i g n o r e d , in t h o s e cases h i g h l i g h t i n g t h e s e areas w i t h S 100, H M B 4 5
and M e l a n A is a u s e f u l tool ( F i g . 6 ). M o s t o f the l e n t i g o m a l i g n a m e l a n o m a s
a p p e a r in the face and o t h e r s u n - e x p o s e d areas o f e l d e r l y p e o p l e . " O f s p e c i a l
i n t e r e s t is a p o t e n t i a l d i s a s t r o u s p i t f a l l u s i n g i m m u n o h i s t o c h e m i s t r y w i t h M e l a n
A: in the c o n t e x t o f c h r o n i c a l l y s u n - d a m a g e s skin, M e l a n A is able to s t a i n
" p s e u d o m e l a n o c y t i c n e s t s , " s i m u l a t i n g n e s t s o f a m a l i g n a n t m e l a n o m a . T h e s e
" p s e u d o m e l a n o c y t i c nests" are c h a r a c t e r i z e d by p r e s e n c e o f n e c r o t i c k e r a t i n o c y t e s
m e l a n o c y t e s a n d i n f l a m m a t o r y cells. T h e r e f o r e , in this s e t t i n g M e l a n A has to
be u s e d in c o n j u n c t i o n with o t h e r m e l a n o c y t i c and n o n - m e l a n o c y t i c m a r k e r s
to a v o i d m i s d i a g n o s e s w i t h t e r r i b l e o u t c o m e for the p a t i e n t . "
N o d u l a r m e l a n o m a
T h e s e m e l a n o m a s do not h a v e any r a d i a l g r o w t h p h a s e , " but s h o w e x c l u s i v e l y
an v e r t i c a l p r o l i f e r a t i o n d i r e c t i o n . The c l i n i c a l f e a t u r e is t h e r e f o r e n o d u l a r ,
p o l y p o i d and s o m e t i m e s p e d u n c u l a t e d a m e l a n o t i c and u l c e r a t e d v a r i a n t s do
e x i s t ( F i g . 7 ). T y p i c a l l y , there is m o s t l y no or little i n t r a e p i d e r m a l c o m p o n e n t o f
a t y p i c a l m e l a n o c y t e s . M o s t l y the t u m o r cells in the d e r m a l p a r t are r o u n d to o v a l
w i t h h y p e r c h o m a t i c nuclei" and an o f t e n e p i t h e l o i d feature. The cell p o p u l a t i o n
m o s t l y a p p e a r s m o n o m o r p h o u s " F a i l u r e o f deep d e r m a l m a t u r a t i o n is a s t r o n g
h i n t to the m a l i g n a n t b e h a v i o r o f this type o f m e l a n o m a . C h a r a c t e r i s t i c a l l y ,
S100, H M B 4 5 and M e l a n - A as the t y p i c a l m e l a n o c y t i c m a r k e r s are e x p r e s s e d
here ( F i g . 8 ).
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F i g u r e 6. I m m u n o h i s t o c h e m i s t r y o f an invasive m a l i g n a n t m e l a n o m a with Melan A. Note discrete
p a g e t o i d spread o f atypical d e n d r i t i c m e l a n o c y t e s and l y m p h a t i c i n v a s i o n (arrow). 200x.

F i g u r e 7. m a l i g n a n t m e l a n o m a , n o d u l a r " p o l y p o i d " type. HE, lOOx.
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F i g u r e 8. HE section o f a malignant menaoma, balloon cell type. 200x.
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A c r a l l e n t i g i n o u s m e l a n o m a
The acral l e n t i g i n o u s m e l a n o m a s arise on n o n - h a i r b e a r i n g palmar, p l a n t a r
and s u b u n g u a l skin s i t e s . " It has a c h a r a c t e r i s t i c a l but not distinct h i s t o l o g y
with m a r k e d a c a n t h o s i s , e x p a n d e d c o r n i f i e d layer, e l o n g a t e d rete ridges and
a l e n t i g i n o u s p r o l i f e r a t i o n o f atypical m e l a n o c y t e s in the radial growth phase,
with a d o m i n a n t i n t r a e p i d e r m a l c o m p o n e n t . In the v e r t i c a l g r o w t h phase mostly
s p i n d l e - s h a p e d t u m o r cells and a d e s m o p l a s t i c s t r o m a form a n o d u l a r t u m o r . "

Main m o r p h o l o g i c criteria for diagnosis o f m a l i g n a n t m e l a n o m a (accord i n g t o r e f . 3 7 ) :

O v e r a l l s y m m e t r y
Poor lateral c i r c u m s c r i p t i o n
P r e d o m i n a n c e o f single m e l a n o c y t e s over nests
P a g e t o i d s p r e a d
Lack o f m a t u r a t i o n
Skip areas and r e g r e s s i o n .
C y t o l o g i c atypia
Deep m i t o s i s

V A R I A N T S AND S P E C I A L T I E S

M a l i g n a n t m e l a n o m a is very well known for the wide range o f h i s t o l o g i c a l v a r i a b i l i t y
and the ability o f m i m i c k i n g a variety o f other m a l i g n a n c i e s . Besides the above m e n t i o n e d
c l a s s i c a l forms there are a lot o f d i f f e r e n t variants described, a c c o u n t a b l e for the often
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d i f f i c u l t r e c o g n i t i o n , even by e x p e r t d e r m a t o p a t h o l o g i s t s . S m o l l e r and R o n g i o l e t t e
favor a c l a s s i f i c a t i o n o f t h e s e m e l a n o m a v a r i a n t s into four g r o u p s c o r r e s p o n d i n g to the
a r c h i t e c t u r a l p a t t e r n s , c y t o l o g i c features, s t r o m a l c h a n g e s and c o m b i n a t i o n s o f t h e s e
t h r e e . " This d e s c r i p t i o n is not only s u g g e s t i v e for p e d o g o g i c and n o s o l o g i c v a l u e s ,
but also i m p o r t a n t for the p o s s i b l e p r o g n o s t i c c o r r e l a t i o n s . So e s p e a c i l l y d e s m o p l a s t i c
m e l a n o m a s t e n d to local r e c u r r a n c e a f t e r s u r g e r y , a n g i o t r o p i c and b a l l o n cell m e l a n o m a s
t e n d to skin m e t a s t a s i s w h e r e a s s i g n e t ring cell m e l a n o m a s are o f p o o r p r o g n o s t i c sign
( F i g . 8 ). In the f o l l o w i n g the m o s t i m p o r t a n t v a r i a n t s o f m a l i g n a n t m e l a n o m a s c o n c e r n i n g
to the a b o v e m e n t i o n e d c l a s s i f i c a t i o n are a c c o u n t e d .

A r c h i t e c t u r a l p a t t e r n s
Here p o l y p o i d , v e r r u c o u s , a n g i o m a t o i d , angiotropic, p r i m a r y d e r m a l b u l l o u s
and p s e u d o p a p i l l a r y / a d e n o i d - c y s t i s c m e l a n o m a s are o u t l i n e d . The p o l y p o i d
m a l i g n a n t m e l a n o m a is m a r k e d o f a d i s t i n c t e x o p h y t i c g r o w t h p a t t e r n w i t h a
n o d u l e c o n n e c t i n g the u n d e r l a y i n g skin by a p e d i c l e . B u l k y p r o l i f e r a t i o n s o f
a t y p i c a l m e l a n o c y t e s filling the n o d u l e . L a t e r on i n f i l t r a t i o n o f t h e s e m e l a n o m a
cells t h r o u g h the p e d i c l e in the u n d e r l y i n g skin is seen. The v e r r u c o u s m e l a n o m a
is o f t e n b e e n m i s d i a g n o s e d c l i n i c a l l y as b e n i g n l e s i o n s , such as d e r m a l n e v u s
or s e b o r r h o i c k e r a t o s e s . H i s t o l o g i c a l l y s t r i k i n g l y at s c a n n i n g m a g n i f i c a t i o n
is the p r o m i n e n t p a p i l l o m a t o u s e p i d e r m a l c o m p o n e n t , e.g., h y p e r k e r a t o s i s ,
p a r a k e r a t o s i s and p s e u d o e p t h e l i o m a t o u s p a t t e r n . The o t h e r m e n t i o n e d v a r i a n t s
o f a r c h i t e c t u r a l forms o f m e l a n o m a s are e x t r e m e l y rare e n t i t i e s , e.g., o n l y 2 c a s e s
o f b u l l o u s m e l a n o m a s , w i t h f l o a t i n g m e l a n o m a cells in a p i g m e n t e d e p i d e r m a l
b l i s t e r are d e s c r i b e d . " In c o n t r a s t it is not that u n c o m m e n l y to see s u b e p i d e r m a l
b l i s t e r i n g w i t h i n c l a s s i c a l m e l a n o m a s .
S t r o m a l f e a t u r e s
In this f r a c t i o n the d e s m o p l a s t i c or n e u r o t r o p i c m e l a n o m a is the m o s t c o m m o n
r e p r e s e n t a t i v e . A m o n g the c l a s s i c a l forms d e s m o p l a s t i c m e l a n o m a s are only
seen in 3% o f all m e l a n o m a s . " B u t also the m y x o i d and o s s i f y i n g / c h o n d r o i d
m e l a n o m a has to be m e n t i o n e d here. The m y x o i d p a t t e r n is o f t e n o b s e r v e d in
e l d e r l y p e o p l e and c l i n i c a l l y p r e s e n t s as p i g m e n t e d n o d u l e s on the t r u n k and
e x t r e m i t i e s . S t r i k i n g l y o t h e r m u c i n - c o n t a i n i n g n e o p l a s m s can be m i s d i a g n o s e d .
A s t r o n g p o s i t i v i t y for S 100 and N S E is o b s e r v e d , w h e r e a s M e l a n A or H M B 4 5
are c o m m o n l y n e g a t i v e . The o s t e o c a r t i l a g i n e o u s m e t a p l a s i a is a very rare
h i s t o l o g i c a l p h e n o m e n o n in m e l a n o m a s . " E s p e c i a l l y in a k r a l and p r i m a r y
m u c o s a l m e l a n o m a s this p a t t e r n is seen."
C l i n i c a l l y d e s m o p l a s t i c m e l a n o m a s p r e s e n t as i n d u r a t e d , p i g m e n t e d or non­
p i g m e n t e d p l a q u e s , often a s s o c i a t e d to l e n t i g o m a l i g n a . ? H i s t o l o g i c a l l y , s p i n d l e
cell p r o l i f e r a t i o n s d i f f u s e l y i n f i l t r a t i n g the dermis and! or s u b c u t i s a s s o c i a t e d with
a a b u n d e n t s t r o m a l c o l l a g e n are seen. In the c o n v e n t i o n a l H & E stain t h e s e l e s i o n s
m i m i c k a s c a r or d e r m a t o f i b r o m a . At h i g h e r m a g n i f i c a t i o n c y t o l o g i c a t y p i a s are
o b s e r v e d . The o v e r l a y i n g e p i d e r m i s o f t e n shows l e n t i g i n o u s p r o l i f e r a t i o n s o f
a t y p i c a l m e l a n o c y t e s . The s p i n d l e d cells are m o s t l y a m e l a n o t i c . C o n c e r n i n g to
an o f t e n s t r o n g n e u r o t r o p i s m f r e q u e n t l y r e c u r r e n c e o f d e m s o p l a s t i c m e l a n o m a s
is a c o m m o n f e a t u r e a f t e r s u r g e r y . "
C y t o l o g i c a l f e a t u r e s
A g r e a t v a r i e t y o f m e l a n o m a s s u b f o r m s are c o n d e n s e d in this f r a c t i o n s :
b a l l o n - c e l l , s p i n d l e - c e l l , s i g n e t - r i n g - c e l l , s m a l l - c e l l , a n i m a l - t y p e , a m e l a n o t i c ,



H I S T O L O G Y OF M E L A N O M A AND N O N M E L A N O M A S K I N C A N C E R 155

spitzoid, r h a b d o i d , s c h w a n n o i d , g a n g l i o b l a s t i c , p l a s m a c y t o i d , m e r k e l - c e I l - l i k e
and a c t i n - r i c h m e l a n o m a . Mostly they have no d i s t i n c t c l i n i c a l features, but are
very often d i f f i c u l t not to be m i s d i a g n o s e d h i s t o l o g i c a l l y . It shows the c a p a c i o u s
s p e c t r u m o f m o r p h o l o g i c a l variants o f m e l a n o c y t e s and t h e i r a t y p i c a l forms.
V a r i a n t s o f c o m b i n e d p a t t e r n s
S o m e t i m e s the above m e n t i o n e d a r c h i t e c t u r a l and c y t o l o g i c a l features are
a s s o c i a t e d and form h i s t o l o g i c a l l y a r r e s t i n g l y m e l a n o m a variants. The m a l i g n a n t
blue nevus, m a l i g n a n t p e r i p h e r a l nerve sheth t u m o r like m e l a n o m a , clear cell
sarcoma ( m e l a n o m a o f the soft parts), the nevoid and minimal deviation m e l a n o m a
are s u m m a r i z e d here. C o n f u s i n g l y is the n o m e n c l a t u r e s p e c t r u m o f the so c a l l e d
n e v o i d m e l a n o m a s : Reed 2000 called them m i n i m a l d e v i a t i o n m e l a n o m a , but
also p s e u d o n e v o i d , small d i a m e t e r and small cell m e l a n o m a s often mean the
same h i s t o l o g i c a l e n t i t y . " All these forms and terms in c o m m e n is the feature
that t u m o r cells mimic nevus cells, with the b r o a d m o r p h o l o g i c a l s p e c t r u m o f
nevus cells. C l i n i c a l l y p r e f e r e n t i a l sites are lower e x t r e m i t i e s and the trunk o f
middle- aged men and w o m e n . "

C H I L D H O O D M E L A N O M A

C h i l d h o o d m e l a n o m a is a very rare and fatal entitiy, with only 1 - 3 % o f all c h i l d h o o d
m a l i g n a n c i e s " o c c u r r i n g with a slight female p r e d o m i n a n c e . Per d e f i n i t i o n , these
m e l a n o m a s occur in i n d i v i d u a l s prior to p u b e r t y and can be further s u b c a t e g o r i z e d as:

C o n g e n i t a l m e l a n o m a s (onset in utero to birth)
I n f a n t i l e m e l a n o m a s (birth- to one year o f age)
C h i l d h o o d m e l a n o m a (one y e a r to onset o f p u b e r t y )
They must be further d i s t i n g u i s h e d from s i m u l a n t s o f m e l a n o m a s , as Spitz naevi
and a t y p i c a l n o d u l a r p r o l i f e r a t i o n s d e v e l o p i n g in c o n g e n i t a l naevi in infants and
young children. C h i l d h o o d m e l a n o m a s can be further s u b c a t a g o r i z e d into three
p r i n c i p a l groups: 15

C o n v e n t i o n a l m e l a n o m a s
In about 40 to 50% o f c h i l d h o o d m e l a n o m a s are s i m i l a r in h i s t o l o g y to those
in adults. The lentigo m a l i g n a m e l a n o m a s are not seen in this age group, but
p a g e t o i d s p r e a d i n g o f a t y p i c a l cells i n t r a e p i d e r m a l and n e s t e d or l e n t i g i n o u s
p r o l i f e r a t i o n s o f m e l a n o c y t e s are s e e n . "
Small cell m e l a n o m a s
They are c o m p o s e d o f m o n o m o r p h o u s small cells r e m i n i s c e n t such cells as in
l y m p h o m a s or m e l a n o c y t i c nevi. These cells are a r r a n g e d in sheets or o r g a n o i d
c o n f i g u r a t i o n s and they u s u a l l y appear de novo or d e v e l o p in c o n g e n i t a l naevus.
Striking B r e s l o w index and a poor p r o g n o s i s with a fatal o u t c o m e are often seen.
M e l a n o m a s s i m u l a t i n g Spitz naevus
T h e s e m e l a n o m a s e x h i b i t f e a t u r e s s t r o n g l y s u g g e s t i n g a S p i t z n a e v u s .
C h a r a c t e r i s t i c a l l y , w e d g e - s h a p e d c o n f i g u r a t i o n , e p i d e r m a l h y p e r p l a s i a ,
e p i d e r m a l c l e f t i n g a b o u t i n t r a e p i d e r m a l n e s t s with large e p i t h e l o i d cells and
s p i n d l e cells are seen.

A p p r o x i m a t e l y 50% o f c h i l d h o o d m e l a n o m a arise in a s s o c i a t i o n with p r e e x i s t i n g
lesions ( c o n g e n i t a l m e l a n o c y t i c nevus but also o t h e r a q u i r e d m e l a n o c y t i c n e v i ) . " C r i t e r i a
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for d i s t i n g u i s h i n g c h i l d h o o d m e l a n o m a s from nevi or Spitz naevus are: u l c e r a t i o n , high
m i t o t i c rate o f more than 4 m i t o s i s / mm-, large size o f more than 7 mm a s y m m e t r y ,
poorly d e m a r k e d lateral borders, lack o f m a t u r a t i o n and m a r k e d n u c l e a r p o l y m o r p h i s m .
It is s u g g e s t e d that m e l a n o c y t i c lesions that c a n n o t be c l a s s i f i e d s u f f i c i e n t as m e l a n o m a s
s h o u l d be d e s i g n a t e d as b i o l o g i c a l l y i n t e r m e d i a t e .

T H E " G R A Y Z O N E " IN M E L A N O M A D I A G N O S T I C

In recent years the traditional "black and white" approach to the diagnosis o f melanocytic
neoplasms has become less popular. A lot o f special settings exist with diagnostic difficulties
in m e l a n o c y t i c lesions e.g., u n r e c o g n i z e d m e l a n o m a on partial biopsies, n e v o i d m e l a n o m a
vs. " c o m m o n " or " c o n g e n i t a l " nevus, spindle cell m e l a n o m a vs. spindle cell nevus and a
lot m o r e . " This is followed from the adoption o f " p r o v i s i o n a l " terms:

SAMPUS (superficial atypical melanocytic proliferation o f uncertain significance)
MEL TUMP ( m e l a n o c y t i c t u m o r o f u n c e r t a i n m a l i g n a n t p o t e n t i a l )
M e l a n o c y t o m a : d e s c r i b e s a g r o u p o f m e l a n o c y t i c l e s i o n s with a n e v u s /
m e l a n c y t o m a / m e l a n o m a c l a s s i f i c a t i o n scheme r e f l e c t i n g the e x i s t e n c e o f a true
m o r p h o b i o l o g i c s p e c t r u m o f b e n i g n i t y to m a l i g n a n c y . 37,46 A t y p i c a l Spitz tumors,
a t y p i c a l dermal dendritic m e l a n o c y t i c p r o l i f e r a t i o n s and deep p e n e t r a t i n g nevus
are main r e p r e s e n t a t i v e s o f this group."

Actually, the e x i s t e n c e o f m e l a n o c y t i c lesions with a low m a l i g n a n t p o t e n t i a l is
r e g a r d e d as highly p r o b a b l y , but d i a g n o s t i c p o s s i b i l i t i e s still are i n s u f f i c i e n t for these
kinds o f n e o p l a s m s .

Therefore, diverse t e c h n i q u e s for m u t a t i o n a l analysis on p a r a f f m e m b e d d e d tissue
found its way into daily routine o f d e r m a t o p a t h o l o g y trying to d e c r e a s e d i a g n o s t i c
u n c e r t a i n t y in these " g r a y zone n e o p l a s m s " :

c o m p a r a t i v e genomic h y b r i d i z a t i o n (CGH)
array- CGH ( a - C G H )
f l u o r e s c e n c e in situ h y b r i d i z a t i o n (FISH)
p o l y m e r a s e chain r e a c t i o n s t e c h n i q u e s

CGH and aCGH is able to detect g e n o m e - w i d e DNA copy n u m b e r c h a n g e s and can
be p e r f o r m e d on formalin fixed and p a r a f f m e m b e d d e d samples. D i f f e r e n t studies have
shown that c h r o m o s o m a l copy n u m b e r changes are t y p i c a l for m e l a n o m a with d i s t i n c t
features in Spitz nevi. However, CGH is limited to highly q u a l i f i e d and s p e c i a l i z e d
centers and is not a useful tool in daily practice. 3 7 ,4 7-4 9

FISH t e c h n i q u e ( f o u r - p r o b e panel) can be used in several d i f f i c u l t but c l a s s i c a l
settings, e.g., d i s t i n c t i o n b e t w e e n n e v o i d m e l a n o m a and m i t o t i c a l l y active nevi or b e t w e e n
c e l l u l a r blue nevi and blue n e v u s - l i k e m e l a n o m a and m u c h more and there is p o t e n t i a l
a p p l i c a b i l i t y for routine diagnostic. At present, FISH can be u s e f u l as a n c i l l a r y d i a g n o s t i c
tool but is not a r e p l a c e m e n t for light m i c r o s c o p y . "

With P C R t e c h n i q u e d e t e c t i o n o f p o i n t m u t a t i o n s are p o s s i b l e , t h a t are b e s i d e
c h r o m o s o m a l a b e r r a t i o n s u s u a l l y found in m a l i g n a n t m e l a n o c y t i c l e s i o n s . S e v e r a l
p a t h w a y s h a v e b e e n f o u n d in m a l i g n a n t m e l a n o m a s w i t h i n c r e a s i n g i m p a c t on
t h e r a p e u t i c s t r a t e g i e s :
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M i t o g e n - a c t i v a t e d p r o t e i n k i n a s e p a t h w a y ( M A P K ) - has b e e n found in 80% o f
primary m a l i g n a n t m e l a n o m a s , r e s u l t i n g from m u t a t i o n s within the RAS- RAF - M E K - E R K
pathway.37,50,51 D i s t i n c t m u t a t i o n s are u s u a l l y seen in all s u b t y p e s o f m e l a n o m a : "

c u t a n e o u s m e l a n o m a : 50% v - r a f m u r i n e s a r c o m a viral o n c o g e n e h o m o 10gB 1
[BRAF] , 15% n e u r o b l a s t o m a RAS viral [v-ras] o n c o g e n e h o m o l o g [ N R A S ] ,
17% cKIT.
M u c o s a l m e l a n o m a : 11% B R A F , 5% N R A S , 21% t y r o s i n e - p r o t e i n k i n a s e Kit
[cKIT]
U v e a l m e l a n o m a : G N A Q

These m u t a t i o n s can be d e t e c t e d on f o r m a l i n fixed and p a r a f f m e m b e d d e d s a m p l e s
or using f m e - n e e d l e a s p i r a t e s from m e t a s t a t i c m e l a n o m a in p a t i e n t s with a d v a n c e d - s t a g e
m e l a n o m a as rapid, m i n i m a l l y i n v a s i v e and e f f e c t i v e d i a g n o s t i c option. 52 D e p e n d e n t o f the
u n d e r l y i n g m u t a t i o n distinct mo l e c u l a r - b a s e d t h e r a p i e s are possib Ie, so d e r m a t o p a t h o l o g i s t
has to i n c l u d e t h e s e m o l e c u l a r fmdings into p a t h o l o g i c a l report.

C O N C L U S I O N

This c h a p t e r p r o v i d e s a c o m p r e h e n s i v e s u m m a r y on h i s t o p a t h o l o g i c features o f
n o n m e l a n o m a skin c a n c e r and m e l a n o m a and its c u r r e n t m o l e c u l a r b a s e d aspects with
i m p a c t on daily r o u t i n e w o r k o f a d e r m a t o p a t h o l o g i s t .
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