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Appendix 1 

Leiden University Medical Center, Leiden
Department of Ophthalmology

Guidelines for the diagnosis and treatment of iris melanoma
Doctor: …………………………            Date: ……………………………..

Most Important clinical risk factors:
	 1.	 Patient has symptoms	 Yes / No
	 2.	 Basal diameter of tumor > 3mm. 	 Yes / No
	 3.	 Abnormal tumor vessels     	 Yes / No
	 4.	 Pigment dispersion             	 Yes / No
	 5.	 IOP > 21 mmHg                    	 Yes / No

	 6.	 Ectropion Uveae                  	 Yes / No
	 7.	 Extension to anterior chamber angle      	 Yes / No
	 8.	 Secondary cataract    	 Yes / No

Prognostic Factors:
	 9.	 Satellite lesions 	 Yes / No
	10.	 Tapioca appearance   	 Yes / No
	11.	 Decreased iris motility       	 Yes / No
	12.	 Age > 48 years    	 Yes / No

Examination: 
	 1.	 Fluorescein Angiography of Anterior Segment:
	 a.	 Fluorescence completely blocked    	 Yes / No
	 b.	 Geographic vasculature       	 Yes / No
	 c.	 Early leakage         	 Yes / No
	 d.	 Late leakage            	 Yes / No
	 e.	 Abnormal vessels          	 Yes / No

	 2.	 Ultrasound biomicroscopy  (UBM)     
	 i.	 Characteristics of iris melanoma     	 Yes / No
	 ii.	 Ciliary body extension     	 Yes / No

Patient Sticker
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Factors 1 – 5 Yes:  77.7% chance of having Iris melanoma; Prompt treatment
Factors 1 – 5 No:     2.3%  chance of having iris melanoma; Observation
Factors: 4+6+7+8 Yes: 74.1% chance of tumor growth in 5years
Factors: 4+6+7+8 No :   1.1% chance of tumor growth in 5years
a + b	 Yes: Signs of benign tumor
c + d + e	 Yes: Signs of malignant tumor
i + ii	 Yes: Signs of iris melanoma

Developed and Based on: JW Harbour, JJ Augsburger et al. Initial management and 
follow-up of melanocytic iris tumors. Ophthalmology, 1995(102): 1987-1993; van Klink 
F., de Keizer RJ, Jager MJ, Kakebeeke-Kemme HM. Iris nevi and melanomas: a clinical 
follow-up study. Doc.Ophthalmol. 1992;82:49-55.

Appendix 2 

University Medical Center, St. Radboud, Nijmegen
Leiden University Medical Center, Leiden

Department of Ophthalmology

Ultrasound biomicroscopy (UBM) characteristics for the diagnosis of  
iris melanoma
Doctor: …………………………            Date: ……………………………..

UBM Characteristics favoring the diagnosis of iris melanoma:
	 1. 	 Largest basal tumor dimension > 3mm	 Yes / No
	 2. 	 Tumor thickness > 1mm                                                         	 Yes / No
	 3. 	 Irregular tumor structure                                       	 Yes / No
	 4. 	 Indistinct tumor boundary with irregular outline         	 Yes / No
	 5. 	 Secondary iris pigment epithelium cysts                 	 Yes / No
	 6. 	 Non-intact posterior iris pigment epithelium              	 Yes / No
	 7. 	 Low internal reflectivity                                            	 Yes / No
	 8. 	 Ciliary body extension                                                	 Yes / No
	 9. 	 Tumor extension to anterior chamber angle              	 Yes / No

Based on UBM schedule developed by Dr. A.M. Verbeek
University Medical Center, St. Radboud, Nijmegen.

Patient Sticker
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Appendix 3 

Leiden University Medical Center
Department of Ophthalmology

New modified guidelines for the diagnosis and treatment of iris melanoma
Doctor: …………………………            Date: ……………………………..

Clinical Risk factors: 
	 1.	 Symptoms	 Yes / No
	 2.	 Basal diameter of tumor > 3mm.      	 Yes / No
	 3.	  IOP > 21 mmHg       	 Yes / No
	 4.	 Secondary cataract           	 Yes / No                                                               
	 5.	 Age > 48 years     	 Yes / No

Clinical risk factors 1- 5 Yes:     99.31 % probability of having melanoma
Clinical risk factors 1- 5 No:        0.69 % probability of having melanoma

UBM Characteristics: 
	 1.	 Tumor thickness > 1mm.	 Yes / No
	 2.	 Basal tumor diameter > 3mm.          	 Yes / No
	 3.	 Low reflectivity                	 Yes / No 
	 4.	 Anterior chamber angle extension      	 Yes / No
	 5.	 Secondary iris cysts             	 Yes / No

UBM characteristics 1- 5 Yes: 99.76  % probability of having melanoma
UBM characteristics 1- 5 No: 0.24 % probability of having melanoma

For the other possible combinations of positive and negative factors, probability 
of having melanoma can be computed on the basis of formula given in next 
pages.

Based on the results of study described in chapter 2 of this thesis (October 2011).

Patient Sticker
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Formula for computing probability of having iris melanoma on the 
basis of clinical risk factors:
1/(1+exp(-6.496 + 1.965 x complaints +3.007 x diameter + 3.145 x IOP + 2.666 x 
Secondary cataract - 1.33 x age ))

Variable Parameter 
coding

Symptoms No 1

Yes 0

Diameter > 3mm No 1

Yes 0

IOP > 21mmhg. No 1

Yes 0

Secondary cataract No 1

Yes 0

Age > 48 No 1

Yes 0

Risk factor B

complaints -1.965

Diameter -3.007

IOP -3.415

Secondary cataract -2.666

Age 1.330

Constant 6.496

For example, if a patient has symptoms and the diameter of lesion is  > 3mm:  
then these two factors has parameter coding ‘0’ for Yes.
All other factors are ‘1’ for No, as given in coding table.
Then above formula becomes:
1/(1+exp(-6.496 + 0+0 + 3.145 x 1 + 2.666 x 1 - 1.33 x 1)) = 0.88
It means that probability of having melanoma is 88%
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Formula for computing probability of having iris melanoma on the 
basis of UBM characteristics:
1/(1+exp(-7.001 + 3.377 x thickness + 1.753x diameter + 1.607 x iris cysts + 2.093 x 
reflectivity +4.175 x AC extension))

Parameter coding

AC angle extension No 1

Yes 0

Thickness < 1mm 1

> 1mm 0

Diameter < 3mm 1

> 3mm 0

Iris cysts No 1

Yes 0

Reflectivity High 1

Low 0

Risk Factor B

Thickness -3.377

Diameter -1.753

Iris cysts -1.607

Reflectivity -2.093

AC angle extension -4.175

Constant 7.001

For example, if a patient has thickness > 1mm and diameter of lesion > 3mm. on 
UBM, then these two factors has parameter coding ‘0’ for Yes and all other 
factors are ‘1’ for No, as given in coding table.
Above formula then becomes:
1/(1+exp(-7.001 + 0 + 0 + 1.607 x 1 + 2.093 x 1 +4.175 x 1)) = 0.77
It means that probability of having melanoma is 77%
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Appendix: Figures
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Figure 1   �Ruthenium CIA plaque designed for iris melanoma
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Figure 2   �Few study patients with iris melanoma treated with Ruthenium 
plaque therapy. Left side 3 pictures showing tumor before treatment, 
Right side the same tumors after the treatment
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Figure 3   �A: One study patient having iris melanoma in inferotemporal 
quadrant of right eye before treatment B: Same iris melanoma  
one year after treatment with Ru-106. C: After 3 years patient 
showed recurrent tumor and extrascleral extension. D: Histology 
of irradiated area showing viable cells. The chamber angle 
is closed by fibrosis and covered with a thin layer of vital  
un-pigmented melanoma cells. (original magnification: x10) 
E: Histology showing melanoma cells on the iris surface, in 
the opposite chamber angle, in the trabecular meshwork and 
extrascleral extension. (original magnification: x2.5).
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