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Benign naevus ω Relatively frequent

ω Majority acquired; Naevus of Ota

ω <20 years of age

ω Juxtalimbalarea, bulbar conjunctiva, 
caruncle, plica, eyelid margin

ω Exceptional in fornicesand palpebral 
conjunctiva

ω Usually single, occasionally multiple 
lesions

ω Mobile over sclera

ω No extension onto cornea nor 
penetration of corneal stroma

ω Most brown coloured; 30% non-
pigmented

ω Feeder vessels common

ω BRAFmutation ς19-40%

Conjunctival melanocytic lesions
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FISH probes used consisted of 
four loci:

RREB1 at 6q23 
6 centromere
MYB at 6p25 
CCND1 at 11q13
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Nomenclature for conjunctival intra -epithelial melanocytosis &melanoma
IǳǘŎƘƛƴǎƻƴΩǎ όмуфпύ  ΨǎŜƴƛƭŜ ŦǊŜŎƪƭŜΩΣ lentigo-melanosis: benign>malignant
Dubreuilh(1912) melanosecirconscriteprecancereuse: atypical cells 
Miescheret al (1936) ΨmelanotischeprecanceroseΩ όǎŀƳŜ ŀǎ Dubreuilh)
Reese (1938) ΨǇǊŜŎŀƴŎŜǊƻǳǎ melanosisƻŦ ŎƻƴƧǳƴŎǘƛǾŀΩ
Helwig1940 ΨǎǳǇŜǊŦƛŎƛŀƭκƛƴŎƛǇƛŜƴǘ ƳŀƭƛƎƴŀƴǘ ƳŜƭŀƴƻƳŀ ƻŦ ŎƻƴƧǳƴŎǘƛǾŀΩ
Allen & Spitz (1953) ΨŀŎǘƛǾŜ junctionalnaevusΩ όǎŀƳŜ ŀǎ ŀōƻǾŜύ
Zimmerman (1966) LΦΨ.ŜƴƛƎƴacquired melanosisƻŦ ŎƻƴƧǳƴŎǘƛǾŀΩ

A. with minimal junctionalactivity (melanosis+-hyperplasia)
B. with marked junctionalactivity (melanosis+nests+atypia)
II. Cancerous acquired melanosis
!Φ ǿƛǘƘ ƳƛƴƛƳŀƭ ƛƴǾŀǎƛƻƴ όΨǎǳǇŜǊŦƛŎƛŀƭκƛƴŎƛǇƛŜƴǘ ƳŜƭŀƴƻƳŀΩύ
B. with marked invasion (frankly invasive)

Clark & Mihm (1969) Lentigomaligna: intra-epithelial disease (as above)
Lentigo-malignamelanoma: invasive mm from above

Ackerman (1991) ΨƳŜƭŀƴƻƳŀ ƛƴ ǎƛǘǳΩ
Reese (1976) Ψ/ŀƴŎŜǊƻǳǎ melanosisƻŦ ŎƻƴƧǳƴŎǘƛǾŀΩ όƛƴǾŀǎƛǾŜ ƳŜƭŀƴƻƳŀύ
Bernardino (1976) ΨlentigomalignaƻŦ ŎƻƴƧǳƴŎǘƛǾŀΩΥ ŜǇƛǘƘŜƭƛŀƭ ŘƛǎŜŀǎŜ ƻƴƭȅ

ΨlentigomalignaƳŜƭŀƴƻƳŀ ƻŦ ŎƻƴƧǳƴŎǘƛǾŀΩ ǿƛǘƘ ƛƴǾŀǎƛƻƴ
ΨǎǳǇŜǊŦƛŎƛŀƭ ǎǇǊŜŀŘƛƴƎ ƳŜƭŀƴƻƳŀ ƻŦ ŎƻƴƧǳƴŎǘƛǾŀΩ
ΨƴƻŘǳƭŀǊ ƳŜƭŀƴƻƳŀΩ 

Silvers (1978) Ψ.ŜƴƛƎƴ melanosisΩΥ ōŀǎŀƭ ǇƻǊǘƛƻƴ ƻŦ conjunctivalepithelium
Ψ!ǘȅǇƛŎŀƭ melanosisΩΥ ŀƭƭ ƭŀȅŜǊǎ ƻŦ ŎƻƴƧ ŜǇƛǘƘŜƭƛǳƳ
Ψ!ǘȅǇƛŎŀƭ melanocyticƘȅǇŜǊǇƭŀǎƛŀΩΥ ŀǘȅǇƛŎŀƭ ŎŜƭƭǎ ŀǘ ŀƭƭ ƭŜǾŜƭǎ
ΨaŜƭŀƴƻƳŀΩΥ ƛƴǾŀǎƛǾŜ ŘƛǎŜŀǎŜ

Reed et al (1981) ΨǇǊŜƳŀƭƛƎƴŀƴǘ melanocyticŘȅǎǇƭŀǎƛŀΩ
(atypical melanocytichyperplasia)

Folberg(1985) ΨtǊƛƳŀǊȅ ŀŎǉǳƛǊŜŘ ƳŜƭŀƴƻǎƛǎΩ ǿƛǘƘƻǳǘ ŀǘȅǇƛŀ
ΨtǊƛƳŀǊȅ ŀŎǉǳƛǊŜ melanosiswith atypia

Mihm & Guillen(1985) ΨConjunctivalhypermelanosiswith or without benign melanocyticƘȅǇŜǊǇƭŀǎƛŀΩ
Lentiginousatypical melanocytichyperplasia
Trans-epithelial atypical melanocytichyperplasia
Malignant melanoma with or without lentiginousand/or Pagetoidradial growth phase

McGovern (1986) Lentiginousmucous membrane melanoma (in situ melanoma with basal atypical cells)
Massi& Leboit(2004) Mucous lentiginousmelanoma in conjunctiva (atypical basal melanocytes)

(Developed from Ackerman 1970)
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evaluation:

1. .ÏÔ Á Ȱmelanosisȱ
2. Not a hyperplasia
3. If hyperplasia -> melanoma in situ ?
4. Poor reproduciblity of grading of 

atypia

Melanin overproduction without 
melanocytic hyperplasia

OR 

Melanocytic hyperplasia without 
cytological atypia 

Intraepithelial atypical 
melanocytic hyperplasia

MelanA

άtǊƛƳŀǊȅ ŀŎǉǳƛǊŜŘ ƳŜƭŀƴƻǎƛǎέ



Spectrum of increasing:
Cellular atypia
Cell nesting with confluency
Epithelial involvement
Basement membrane disruption
Stromal infiltration

/ƻƴƧǳƴŎǘƛǾŀƭ άƳŜƭŀƴƻŎȅǘƛŎ ƛƴǘǊŀŜǇƛǘƘŜƭƛŀƭ ƴŜƻǇƭŀǎƛŀέ ό/-MIN)
ĄConjunctival melanoma in situ

ĄInvasive melanoma

MelanA



Conjunctival squamous 
intraepithelial neoplasia 
(C-SIN) and carcinoma

Spectrum of increasing:
Cellular atypia
Epithelial disruption
Basement membrane disruption
Stromal infiltration



Horizontal spread

Nil                 Basal             Pagetoid      Isolated nests  Confluent nests

Melanocytic atypia

Nucleus/cyto
< basal sq. cells

Nucleus>=
basal sq. cells

Cytoplasm>=
basal sq. cells

Nucleoli &/or
mitoses

Vertical spread

Nil                        <50%                        50-90%                     >90%

Conjunctival melanocytic intra-epithelial neoplasia (C-MIN) 



Horizontal spread

Nil                 Basal             Pagetoid      Isolated nests  Confluent nests
0          or          1         or         2         or          3         or             4          =    __ / 4 +

Melanocyticatypia

Nucleus&cyto
< basal sq. cells

Nucleus>=
basal sq. cells

Cytoplasm>=
basal sq. cells

Nucleoli &/or
mitoses

0                 and        1              and           1             and           1        =        __ / 3 =

__ / 10

Vertical spread

Nil                        <50%                        50-90%                     >90%

0                  or         1                or            2              or             3            =     __ / 3 +

Conjunctival melanocytic intra-epithelial neoplasia (C-MIN) 









C-MIN score = 0
Hypermelanosisonly/normal

C-MIN score = 1
PAM with no atypia

C-MIN score = 2-3
PAM with mild/moderate atypia

C-MIN score = 4-5
PAM with severe atypia

C-MIN score >5
Melanoma in situ (C-MIS)

Hypermelanosis

C-MIN 1

C-MIN 2-3

C-MIN 4-5

C-MIN >5

Multicentre evaluation of 
ά/-aLbέ ǎŎƻǊƛƴƎ ǎȅǎǘŜƳ



MelanA

Conjunctival melanoma in situ

7th Edition: >75% involvement of the epithelial 
thickness and/or sloughing of cells from the 
epithelial surface. 

8th Edition: Subsequent studies would suggest, 
ƘƻǿŜǾŜǊΣ ǘƘŀǘ ΨpTisΩ Ŏŀƴ ōŜ ŘŜŦƛƴŜŘ earlierwith its 
minimal essential criteria being a suprabasal
involvementby an atypical melanocytic 
proliferation with cytologicallyatypical 
melanocytes occurring in confluent or non-confluent 
nests.



¢ƘŜ ²Ih ΨōƭǳŜΩ ōƻƻƪ ƻŦ 9ȅŜ tŀǘƘƻƭƻƎȅ



ΩtǊƛƳŀǊȅ ŀŎǉǳƛǊŜŘ ƳŜƭŀƴƻǎƛǎΩ
Ψ/ƻƴƧǳƴŎǘƛǾŀƭ ƳŜƭŀƴƻŎȅǘƛŎ ƛƴǘǊŀŜǇƛǘƘŜƭƛŀƭ ƴŜƻǇƭŀǎƛŀΩ

Low- and high-risk conjunctival intraepithelial melanocytic lesions

Low risk: PAM without atypia; PAM mild atypia; C-MIP/N<5
High risk: PAM with moderate and severe atypia; C-aLbҗ5
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