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Uveal Melanoma: Intra-Scleral/Extraocular 

Extension Along Vessels (Angiotropism)

Sclera

Sclera

Sclera

Sclera

Primary Melanoma

Extraocular Satellite



Angiotropism in 

Primary CNS Melanoma

Blood Vessel

Melanoma



Int Ophthalmol Clin 1962









Methods

• 89 primary uveal melanomas enucleated 

from 2006 – 2008

• Clinical, histological, and molecular data 

recorded 

• HES stained slides examined for 

angiotropism

• Number of glass slides recorded per case



Angiotropism: Definition

• Melanoma cells on the 
abluminal surfaces of 
microvascular channels 

• Sclera or episcleral 
tissue 

• One of more foci 
beyond the principal 
melanoma uveal mass

• Absence of 
intravascular invasion



Vascular Channels

• Ciliary arteries, anterior and 

posterior

• Vortex veins

• Canals of Schlemm





















Results

• Frequency of angiotropism:

- 39/89 cases – 43.8%

• Frequency of neurotropism:

- 16/89  – 18%
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Results
Chi-square Statistic

• Association with Angiotropism:

-  Metastatic disease -    p=0.000186*

-  Death                          p<0.00001*

-  BAP1 mutation           p=0.077017 NS

-  Loss of 3p                   p=0.087157 NS

-  Gain of 8q                   p=0.218809 NS









Uveal Melanoma Metastasis Liver





Methods

• 41 excisional specimens with metastatic uveal 
melanoma from living patients 

• Evaluation for Histopathologic Growth Patterns 
(HGP) analogous to results obtained from other 
solid tumors:

- Colorectal carcinoma 

- Breast carcinoma





Histopathologic
Growth Pattern

Metastasis- 
Liver Interface

Liver 
Architecture

Tumor 
vascular 
reaction

Replacement Infiltration and 
replacement of hepatic 
plates. No desmoplasia

Preservation Vascular co-
option/ 
Angiotropism

Desmoplastic Separation of metastasis 
from liver parenchyma 
by rim of desmoplasia

Obliteration Angiogenesis

Pushing Hepatic plates 
compressed, pushed 
away without invasion 
by cancer cells
No desmoplasia 

Obliteration Angiogenesis
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Liver 

Metastasis

Replacement Pattern

• Infiltration and 
replacement of 
hepatic plates by 
melanoma cells

• Preservation of 
liver architecture

• Vascular co-
option/ 
angiotropism
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Ultrastructural Analysis of Hepatic 
Metastases of Uveal Melanoma
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Metastasis with 
Replacement Pattern

• Electron microscopy demonstrates uveal 
melanoma cells disposed along the 
abluminal (external) surfaces of sinusoidal 
endothelial cells in the space of Disse

• This corresponds to a pericytic location in 
angiotropism or vascular co-option



Desmoplastic Pattern 



Desmoplastic Pattern 

Metastasis

Desmoplasia

Liver

• Separation of 
metastasis from 
liver parenchyma 
by desmoplasia 

• Obliteration of 
liver architecture

• Angiogenesis



Desmoplastic Pattern 



Histopathological Growth Patterns
UM Liver Metastases n=41

• PURE 

    100%Replacement    63%

    100% Desmoplastic    10%

• MIXED

    Replacement, Desmoplastic                    27%

• ANY REPLACEMENT    90%

 



Histopathological Growth Patterns
UM Liver Metastases n=41

• > 50% Replacement   73%

• > 50% Desmoplastic  27%



HGP and Overall Survival

Replacement

Desmoplastic 

Years 



Multivariate Analysis
Hazard Ratio

• Factor   HR  p value:

-  HGP    6.71  p=0.019*

- Mono 3               1.88        p=0.342

- Chrom 8g  2.10 p=0.266

-  LTD             0.37  p=0.07



HGP and Overall Survival
Cutaneous Melanoma

Desmoplastic 

Replacement



Conclusions

• Angiotropism is an adverse prognostic 

factor in primary uveal melanoma

• Replacement pattern: 

 - adverse prognostic factor for 

patients with UM liver metastasis

 - biomarker of angiotropism/ 

 vascular co-option, and a migratory 

phenotype

 



Conclusions

• Desmoplastic pattern:

 -  more favorable prognostic factor 

patients with UM liver metastases

 

 



Conclusions

• The detection of angiotropism in both 

primary UM and in UM liver metastases 

with the Replacement HGP suggests a 

role for Extravascular Migratory 

Metastasis in this malignancy, as will be 

developed by Dr. Lugassy. 
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