
British Journal of Ophthalmology, 1988, 72, 326-337

Fluorescein angiography of anterior uveal melanocytic
tumours

J K DART,' R J MARSH,23 A GARNER,' AND R J COOLING3

From the 'Institute of Ophthalmology, University of London, the Western Ophthalmic Hospital, and
3Moorfields Eye Hospital, London

SUMMARY A retrospective analysis of 32 cases of anterior uveal melanocytic tumours included 14
cases in which the turnours could be categorised histologically as malignant, of intermediate
cytology with equivocal features of malignancy, or as benign progressive naevi. An additional eight
cases without a histological diagnosis were included as benign naevi, because there had been no
change in their clinical characteristics after a minimum follow-up of four years. Clinical features
and iris fluorescein angiographic (IFA) findings were analysed with respect to these groups in an
attempt to identify features predictive of malignant or locally invasive behaviour. Very small
tumours were more likely to be benign (p=0029). Glaucoma and episcleral vascular dilatation
occurred in ciliary body turnours only. Tumours involving the anterior chamber angle proved more
likely to be malignant (p=0.019). IFA showed a disorganised vasculature and gross late leakage in
4/7 (56%) malignant melanomas as well as in 2/6 (33%) tumours with intermediate cytology. No
benign turnours showed these features. Four out of nine (44%) benign tumours, but no tumours
with malignant or intermediate cytology, showed complete masking of fluorescence. Early leakage
of dye from tumour vessels and a geometric tumour vasculature were not specific features of any
turnour category. IFA correlated with the cytology and behaviour of anterior uveal melanocytic
tumours in 11/22 (50%) of our cases.

Melanocytic tumours are the commonest that affect
the iris. They may behave in three ways. Most are
slow growing or static. Some are locally invasive,
with benign cytological characteristics, and may be
regarded as benign progressive naevi even though
local growth may result in the loss of the eye.' Lastly
they may metastasise, though this is rare, occurring in
3-5% of cases.' 2 Ciliary body lesions encroaching on
the iris have a worse prognosis and are sometimes
impossible to differentiate clinically from a primary
iris tumour. Clinical features apart from rapid growth
are of little value in predicting the behaviour or
cytological characteristics of a lesion. ' I Excision
biopsy carries appreciable morbidity in eyes which
are generally asymptomatic with good sight. ' A non-
invasive investigation that might predict tumour
behaviour and cytology would assist in the manage-
ment of these lesions.

It has been suggested that iris fluorescein angio-
graphy (IFA) is capable of differentiating between

Correspondence to J K G Dart, FRCS, Department of Clinical
Ophthalmology, Moorfields Eye Hospital, City Road, London
EC1V 2PD.

tumours with and without metastatic potential.34
Fluorescein angiography allows assessment of the
degree of abnormality of the iris tumour vasculature
as well as secondary effects of tumour growth on
surrounding tissues. It is assumed that abnormal
patterns of tumour vasculature and permeability of
iris tumour vessels reflect the degree of differentia-
tion and cytological abnormality of the tissues. The
pathophysiological associations of these angio-
graphic features have been discussed elsewhere.34
There has been general agreement in the previous

literature on the interpretation of certain patterns of
IFA in iris melanocytic tumours. Masking of fluoresc-
ence by the lesion has been considered by all authors
who have described it as indicative of a benign
lesion.3 The presence of a geometric, organised
(leaf-like,6 network,3 filigree4) vascular pattern has
been associated with benign lesions by some46 and
by others as potentially malignant.3 Disorganised
irregular tumour vasculature has similarly been con-
sidered to denote malignancy.4 The importance of
leakage into and around the tumour is open to
dispute. Some have regarded it as indicative of
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Fluorescein angiography ofanterior uveal melanocytic tumours

malignancy,7 especially if early or profuse,'46 but
most have considered it associated with both benign
and malignant tumours.?' Areas of leakage at sites
remote from the tumour such as the pupil margin are

probably of no significance."4
Unfortunately most of the earlier reports are

difficult to evaluate because of doubt about the
histopathological criteria for a diagnosis of malig-
nancy. Recently Jakobiec et al.4 evaluated the cyto-
logical characteristics and described the fluorescein
appearance of a series of iris melanocytic tumours,
but, as they included only two cases that were
considered to be malignant, reservations have to be
made about their interpretation of IFA patterns.
Tumours of uncertain or intermediate characteristics
have been difficult to categorise by any system of
fluorescein or pathological classification, further
complicating the analysis of data in previous studies.

In the past 10 years we have encountered 32 cases
of melanocytic iris tumour, 14 of which have been
excised and evaluated histologically with reference to
the nine group classification of Jakobiec and Silbert.'
A simple method for describing IFA patterns was
used and the fluorescein characteristics correlated
with the histopathological classification and
behavioural characteristics of the tumours. These
results were analysed to determine which fluorescein
parameters were most helpful in indicating the likely
cytological composition of the tumours and their
future behaviour.

Patients and methods

Thirty-two cases were initially referred to one of us
(RJM) for clinical evaluation and IFA. Twenty-one
cases have been reviewed in the last year: 11 cases
have been reviewed with repeat photography and

angiography, 10 have been followed up by a review of
the case notes supplied by the referring practitioner,
and three have died. Eight cases were lost to follow-
up.

Examination. Each patient had a full ophthalmo-
logical examination with slit-lamp microscopy,
gonioscopy, applanation tonometry, and fundus-
copy. IFA was performed with a Zeiss motorised slit-
lamp camera with an accessory halogen illuminator
and a 16 mm cine camera as previously described.8
Photographs were taken 7 seconds after injection of
5 ml of 20% fluorescein and repeated every 1-5
seconds with late pictures at 3 minutes.

Interpretation of iris angiograms. The IFAs were
reviewed in each case and classified by a simple
system in which each of four possible tumour angio-
graphic features was assessed and graded separately.
These were the degree of masking, the timing and
degree of any leakage from the tumour vessels, the
structure of the tumour vasculature, and the phase of
filling of the tumour vessels.

Pathology. Excision biopsies were all examined by
one of us (AG) using light microscopy and, in
selected cases, electron microscopy. The tumours
were classified according to the nine group classifica-
tion of Jakobiec and Silbert' (J&S 1-9). For
simplicity the classification was reduced to three
groups: malignant melanomas (J&S 7, 8, 9), inter-
mediate melanocytic tumours (J&S 5, 6), and benign
or progressive naevi (J&S 1, 2, 3, 4). Lesions
included in the intermediate group presented cyto-
logical features which did not allow clear categorisa-
tion as benign or malignant. It encompassed tumours
that could be classified histologically as spindle cell
naevus with surface plaque (J&S 5) and borderline
spindle cell naevus (J&S 6). Unlike Jakobiec and
Silbert,' we considered that these cytological features

Table 1 Classificationofanterioruvealtumours

Groups and definitions Number Classification* Number
in group in class

Maligant melanomas (unequivocal cytological signs of Epithelioid cell melanoma 1
malignancy including Jakobiec and Silbert groups 7-9) 7 Mixed spindle and epithelioid cell melanoma 1

Mixed spindle cell and epithelioid cell melanoma (ciliary
body) 3
Spindle cell melanoma 2

Intermediate melanocytic tumours (equivocal cytological Borderline spindle cell naevus 4
features not permitting clear categorisation as benign or Spindle cell naevus with surface plaque 2
malignant including Jakobiec and Silbert groups 5 & 6) 6

Benign or progressive naevi (benign cytological Intrastromal spindle cell naevus 1
characteristics including Jakobiec and Silbert groups 1-4) No change in clinical characteristics after minimum follow-
or no change in clinical characteristics after minimum up period of4 years 8
follow-up of 4 years 9

Unknown group (less than 4 years' follow-up or no histology
available) 10

*The histological classification followed that ofJakobiec and Silbert. All histological diagnoses were for primary iris tumours except for the
three ciliary body tumours involving iris.
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328 JK Dart, R J Marsh, A Garner, and R J Cooling

Table 2 Age andsex distribution andfollow-up period and deaths in patients with anterior uveal tumours

Tumourgroup Total

Malignant iris Malignant ciliary Intermediate Benign Unknown
body

Age: Mean 35 48 47 70 51 53
Range 25-46 43-54 27-59 56-81 22-84 22-84
SD 8-6 5-5 10-9 8-5

Sex: M/Fratio 4:0 1:2 4:2 3:6 7:4 19:13
Follow-up period in months:
Mean 65 25 27 80 16 43
Range 1-97 14-5-51 6-67 51-144 1-60 1-144

ANOVA on age distribution in malignant, intermediate, and benign tumour groups. F statistic 16-89; p= <0-001.

could not be regarded as unequivocal evidence of four groups: malignant melanomas (malignant
benignity. Three ciliary body tumours have been group), intermediate melanocytic tumours (inter-
included as these presented clinically as peripheral mediate group), benign or progressive naevi (benign
iris tumours. group), and unknown. The age and sex character-
The remaining tumours without histology were istics and the follow up periods are shown in Table 2.

each allocated to one of two groups on the basis of ANOVA shows that there are significant differences
their clinical and behavioural characteristics- in the age distribution for the different tumour
benign naevus or unknown. The benign naevus group groups (p=<0001). Table 3 shows the length of
included lesions that had been observed for a mini- history together with the number of patients in each
mum of four years without change. The unknown group in whom the tumour was discovered at an
group included all the remaining tumours in which ophthalmic examination for refraction or symptoms
there was either no histological diagnosis, evidence unrelated to the tumour. It can be seen that neither
of changing clinical characteristics, or a follow-up the length of history nor the discovery of an asympto-
period of less than four years. matic tumour on routine examination is related to the

Statistical methods. Analysis of variance eventual outcome. Table 3 also shows the surgical
(ANOVA) was used to analyse the differences in the management and deaths. Of the three patients who
age distribution of subjects in the different tumour died one had a malignant ciliary body tumour and
groups and the X2 test to analyse the proportional data had a presumptive diagnosis of metastatic disease
when appropriate. related to this. Unfortunately no post-mortem

examination was carried out to confirm the cause of
Results death. Of the remaining two, both in the unknown

group, one died of metastatic disease for which no
Table 1 shows the distribution of tumours into the primary tumour was identified and once again no

Table 3 History

Tumourgroup Total

Malignant iris Malignantciliary Intermediate Benign Unknown
body

Length of < 1 3 1 4
history 1-2 2 1 1 2 6
in years 3-4 1 2 3

5-10 3 1 4 2 10
10-20 3 2 5

>20 1 1 2
Life 1 1 2

Discovered on routine
examination 1 1 3 8 5 18

Surgical management
Iridectomy 3 5 1 9
Iridocyclectomy 1 1 2
Enucleation 3

Deaths 1 Metastatic 1 Metastatic (primary uncertain)
1 Heart dis.
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Fluorescein angiography ofanterior uveal melanocytic tumours

Table 4 Clinicalfeatures in relation to tumour classification

Clinical Features Tumourgroup

Malignantiris Malignantciliary body Intermediate Benign Unknown
(n=4) (n=3) (n=6) (n=9) (n=1O)

Peripheral* 2 3 4 3 3
Sector* 1 - 2 2 3
Other 1 - - 4 4
Size* (area)

<l/4¼quadrant 0 0 0 4 1
¼/4-1 quadrant 4 3 6 5 9

Growth 2 1 1 2
Glaucoma - 3 1 -

Ring tumour 1 - - -

Episcleral vascular dilatation - 3 - -

Sectoral cataract - 1 - -

Satellite lesions 1 1 - -

Uveitis 1 - 1 -

Hyphaema - - 1 - -

In angle* 3 3 3 1 2
Cystic 1 - 1 - 4
Touching cornea 1 1 2 1 2
Non-pigmented 2 - 2 1 3
Distorted pupil 2 1 3 3 4
Ectropion uveae 2 - 3 2 3
Tumour vascularity 2 1 4 2 2

*The frequency of these features was tested by the x2 test in the malignant, intermediate, and benign groups.
The only significant values at the 5% level were for tumours of less than 1/4 quadrant in area, which occurred only in the benign group

(p=0029), and the presence of tumour in the angle (p=0019), which was more frequent in the malignant and intermediate groups.

post-mortem study was performed. The remaining
death was from unrelated cardiac disease. The incid-
ence of prominent clinical features in each group is
shown in Table 4. In this series growth was recorded
in all tumour categories, including tumours of two
patients in the benign group who reported slow
growth over many years that did not continue during
the follow up period of 5-7 years. Glaucoma and
episcleral vascular dilatation were features of ciliary
body tumours but were not identified in the iris
tumours in this series. Some of these clinical features
were sufficiently common to allow statistical analysis
by the X2 test to compare their frequency in the
different groups; these are asterisked in Table 4.
Because none of the tumours in this series exceeded
one quadrant in area, the effect of size was difficult to
quantify, though very small tumours, involving less
than 1 quarter of a quadrant, were more likely to be
benign than larger tumours (p=0029). Moreover
tumours involving the angle were more often malig-
nant than benign (p=0019). As tumours of all
sizes involved the angle, this finding is probably
independent of size, but numbers were not large
enough for statistical analysis. Except for these
findings the different behavioural and histo-
pathological groups could not be distinguished on the
basis of clinical features.
The IFA characteristics and their occurrence in the

different tumour groups are shown in Table 5. Five of

these characteristics were selected for correlation
with the three tumour groups composed of the 22
cases for which the tumour cytology and behaviour
were known. They were disorganised vascular
pattern, early leakage, a gross late degree of leakage,
complete masking ('angiographic silence'), and geo-
metric vascular pattern. These findings are sum-
marised in Table 6, which shows that disorganised
vascular pattern and gross late leakage did not occur
in the benign group at all. However, they were not
common in either the malignant or intermediate
group: disorganised vascular pattern occurring in
only 4/ (57%) of the malignant tumours (Figs.
lA-C), and in 2/6 (33%) of the intermediate group
(Figs. 2A-C), while early leakage was found in only
2/7 (29%) of malignant tumours (Figs. 3A-E), 2/6
intermediate group tumours (Figs. 4A-C) and 1/9
tumours in the benign group (Figs. 5A, B). One or
more of these three IFA characteristics were present
in 6/7 (86%) of malignant tumours. The same was
true of 3/6 (50%) of the intermediate group and one
case in the benign category, a tumour that had been
followed up without change for eight years. Early
leakage was not specific for tumours of malignant
or intermediate cytology. Gross late leakage was
uncommon.
Complete masking was only found in 4/9 (44%) of

the benign group (Figs. 6A, B). Geometric vascular
pattern occurred in all groups (Figs. 5, 7A-E, 8A, B)
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Table 5 Classification system for IFAs and number oftumours in each IFA class

Fluorescein characteristic Tumourgroup
Each assessed and graded
separately Malignant iris Malignant ciliary body Intermediate Benign Unknown

Masking:
Complete - - - 4 3
Incomplete 3 3 2 5
None - - 4

Leakage:
None - - -

Early moderate* 1 1 2 1 1
Early gross
Late moderated 3 1 5 4 7
Late gross - -

Filling pattern:
Geometric with vessels of

similar calibre 2 - 4 3 5
Disorganised with vessels of

varying calibre 2 2 2
Dilated radial vessels - 2 1 2

Phase of tumour filling:
In phase with iris 3 2 5 1 5
Out of phase with iris 1 1 1 2 1
Different phases within tumour -

Patients having repeat
angiography 2 1 1 5 2

*Early, within 10 seconds of appearance of dye in tumour. tLate, 10 seconds or more after appearance of dye in tumour. tDye obscuring all
detail of tumour.

except the malignant ciliary body melanomas and
consequently appears to be non-specific for tumour
cytology or behaviour.
The X2 test was used to compare the frequency of

each feature in the different tumour groups. No
significant difference could be identified between
intermediate melanocytic tumours and either benign
naevi or malignant melanomas for any individual

fluorescein characteristic, though the presence of a
disorganised vascular pattern did not occur in the
benign group (p=OO55). A higher proportion of
tumours in the malignant and intermediate groups
compared with the benign group showed one or
more of the characteristics that others have pre-
viously regarded as being indicators of malignancy
(p=O.O19).

Table 6 Analysis offluorescein characteristics expected to be specific indicators oftumour cytology and behaviour

Fluorescein characteristics Tumourgroup

Malignant iris Malignant ciliary body Intermediate Benign X' test
n= 7 n=6 n=9

Fluorescein characteristics indicative ofmalignant melanomas
Disorganised vascular pattern 4(57% ) 2 (33%0) x2=5170

p=-0055
Earlyleakage 2(29%) 2(33%) 1(11%=)X2 1353

p=0-508
Gross late leakage - 1 (17%) _ X2= 1 419

p=0-492
Anyofabove 6(86%) 3(50%) 1(11%) x2=7 916

p=0.019
Fluorescein characteristics indicative ofbenign naevus
Complete masking - 4(44%) x2=5-140

p=0-077
Geometricvasculature 2(29%) 4(66%) 3(33%) x2=5-611

p=-OO60
Anyofabove 2(29%) 4(66%) 7(78%) X2=3 650

p=0-161

330

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.72.5.326 on 1 M

ay 1988. D
ow

nloaded from
 

http://bjo.bmj.com/


Fluorescein angiography ofanterior uveal melanocytic tumours

Fig. 1 Case 1 7. Mixedspindle cell and epithelioid
melanoma (ciliary body). In this andsubsequent clinical
photographs the arrows point to the tumours. A: Clinical
appearance ofa tumour, involving the angle, that was deeply
pigmented and markedly vascular. Associatedfindings were

irisfreckles and heterochromia, pigment in the angle, and a
distorted pupil.

Follow-up. Angiography was repeated in 11 cases.

No change in the fluorescein characteristics was

noted in any case apart from an increase in the size of
some lesions (Fig. 7). In three instanceswhen tumours
were excised and found to be cytologically malignant
there had been evidence ofgrowth on the angiogram.
In one case postoperative angiography confirmed the
presence of vascularised metastases that had seeded
on to the surface of the iris when the tumour
fragmented at the time of surgery (Fig. 3).

Fig.IB IrAsnowingaaisorganiseavascularpatternpjuang
out ofphase with the iris vessels.

ytW

epithelioid Xcel. ndE x15
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Fig. IC The tumour is composed ofboth spindle and
epithelioid cells. Hand E, x 115.

Discussion

There is no reliable clinical method of predicting
tumour behaviour apart from observation of rapid
growth involving the surrounding tissues or frank
metastasis. Cytological features are a recognised way
of determining whether a tumour may have the
potential to display this behaviour. Unfortunately
the criteria are not sufficiently precise or constant to
permit unfailing accuracy in the diagnosis of anterior
veal melanocytic tumours. 29 However, it has been
suggested that IFA findings reflect both tumour
behaviour and cytology,'7 although here again the
criteria are open to dispute. Difficulty in the interpre-
tation of fluorescein findings has been complicated
for some cases, in which biopsies were undertaken
after IFA, by doubt about the basis of the cytological
evaluation.4 This arose because the descriptions of
the tumour histology were incomplete. Although the
prognostic inferences drawn by Jacobiec and Silbert'
from their analysis of the histological features of a
series of iris melanomas have been criticised,9 their
scheme still provides a good basis for describing the
morphology of these tumours. Its chief merit is that
it provides sufficient detail for reasonably precise
categorisation of individual biopsy specimens. We
have used these histological categories in our retro-
spective analysis of 32 cases of anterior uveal melano-
cytic tumours which provided 22 cases in which the
behaviour and cytology of the lesions could be used
to clearly categorise them into three groups-
malignant, intermediate, and benign. This has
enabled analysis of clinical and fluorescein features to
establish whether any of these are reliable predictors
of these categories of tumour.

In this series it is interesting that the patients with
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v/"

:
: ~~~~~~~~~~~~~~~~~~~~~~~.

Fig. 2 Case 11 Spindle cell naevus with surfaceplaque
(iris). A: Clinical appearance showing an elevated lesion
with marked ectropion uveae.

turnours in the malignant groups were younger than
those with tumours showing benign characteristics
(p<0-001). This would not be expected on the
hypothesis that most tumours displaying malignant
cytological features have transformed from benign
lesions.9
Apart from the observation of rapid growth,

clinical features are of little value in the prediction of
tumour type.'34 Analysis of this small series con-
firmed that glaucoma, episcleral vascular dilatation,
and sectoral cataract are features of ciliary body
tumours, which are more commonly malignant than
iris tumours. However, it is evident from a larger
series that these features do not of themselves imply
malignancy.' The only significant clinical findings

A~

e ^;W.7.e;.

Fig. 2C Histology shows a well
demarcatedplaque ofsmallspindle *%
cells protrudingfrom the anterior
surface ofthe iris. Note the -
prominent blood vessels. Hand E,
x127.

.::.-I _

Fig. 2B IFA showing incomplete masking and a
disorganised vascularpattern.

were that very small tumours, of less than 1/4 quad-
rant in area, were more likely to be benign (p=0029)
and that tumours involving the angle were more
likely to be malignant (p=0-019). Because none of
the tumours in this series exceeded 1 quadrant in area
the effect of size was difficult to quantify. As angle
involvement occurred in tumours of all sizes, the
association of malignancy with tumour involving the
angle is likely to be independent of size.
We found difficulty in interpreting our findings in

the light of the previous reports because of two
factors. Fluorescein angiograms could not neatly
be fitted into the patterns described by Demeler,3

- .'w'. - -. -.

-A 4

4'

4
-A 9,*. 9

AF..
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Fluorescein angiography ofanterior uveal melanocytic tumours

Fig. 3 Case 18. Mixed spindle cell and epithelioid
melanoma (iris). A: Clinical appearance ofa vascular non-
pigmented tumour associated with a distorted pupil and
ectropion uveae.

Jakobiec et al.,' and Brovkina and Chichua,6 though
Kottow's' was comparable. Secondly, the criteria for
the histopathological diagnosis of iris malignant
melanomas have not been generally agreed; this
problem has been fully discussed by Jakobiec et al. '
Our classification of IFA is simple, reasonably

I

v

i.}*;a

Fig. 3B IFA shows early leakagefrom a geometric vascular
pattern of vessels.

objective, and applicable to all tumours. It addresses
the difficulty of having to categorise a borderline
angiographic appearance that does not fit one of the
previously described patterns, though it is impossible
to avoid some degree of subjective assessment that
is, distinguishing between an organised and a dis-
organised vascular structure.
We failed to differentiate tumours in our inter-.. H s. . .. S . +...... .. To. *>

1.s r /.xm z
.w 4 4 A..

as --z

.z..
Fig. 3C Histology shows that the iris stroma is infiltrated by
a mixture ofepithelioid and spindle cells. Hand E, x 136.

. .r *..
Fig. 3D Clinical appearance oftwo metastatic lesions on
the surface ofpreviously unin volved iris after broad
iridectomy. These were removed with a vitreous cutter, and
there has been nofurther recurrence during the past three
years.
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Fig. 3E IFA ofthe metastatic lesions showing early leakage
but no vascularity.

mediate group from malignant tumours on the basis
of IFA. We consider that our finding showing that the
IFA characteristics of spindle cell naevus with surface
plaque and borderline spindle cell naevus overlapped
with those of the malignant group justifies our
regarding tumours in groups 5 and 6 of the Jacobiec
and Silbert classification with suspicion and assigning
them to an intermediate group between benign and
malignant.

Like other authors' we found two features that
did not occur in benign tumours-a disorganised
vascular pattern and gross late leakage. These
features occurred only in 4/7 malignant tumours and
in 2/6 intermediate tumours, so although there are no

Fig. 4 Case 9. Spindle cell naevus with surfaceplaque (iris).
A: Clinical appearances ofa tumourshowing slight
pigmentation, marked vascularisation involving the
angle associated with distortion ofthepupil, and ectropion
uveae.

rig.4D IFr
vascularpatti

4 showing early leakage and a geometric
ern.

4~~~~~

.4 J~~~~~~~j

FiXg. 4C Histology showsthat the stroma is largelyrepla

by ~B <a spnl cel navu shwn a ,mor compac

A<-
Fe 44 # § -* ;°; S+ 'e S?~z R

arragementansterorlgythowfortath surface pslaque.lH rpanedE

x133.
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Fluorescein angiography ofanterior uveal melanocytic tumours

Fig. 5 Case 14. Benign naevus. Clinical appearances
unchanged in 66-month follow-up. No biopsy has been done.
A: Clinical appearanceshowing a non-pigmented vascular
tumourassociated with ectropion uveae.

false positives in our series these findings occur in
only about half of the malignant tumours. Early
leakage from permeable tumour vessels was found in
all groups, although most commonly in malignant
and intermediate tumours. It is probably a useful
sign of aggressive tumour behaviour provided it is
appreciated false positives may occur. The three
malignant melanomas of the ciliary body displayed a
different pattern from the malignant iris tumours by
virtue of their large radial vessels. This is an observa-
tion of some importance, since just such a pattern was
described in one series as being associated with
benign behaviour.4

Fig. 6 Case 13. Benign naevus. Clinical appearances
unchanged in 90-month follow-up. No biopsy has been done.
A: Clinical appearanceshowing a moderately pigmented
tumour associated with irisfreckles.

Complete masking was the only feature shown
exclusively by benign tumours. This has also been
reported in all other series with the exception of one
case' in which the histology was said to be malignant,
although, unfortunately the histological criteria were
not described. We do not consider that the experi-
ence of one incompletely substantiated case is
sufficient cause to regard complete masking of
fluorescence as an unreliable feature of benign
tumours. Tumours showing a geometrically
organised vasculature were found in all groups, and
we cannot agree with Jakobiec et al.4 or Brovkina and
Chichua6 that these are exclusively benign; one other
author has recently described similar findings to ours
in a further case.9
The other fluorescein features observed-

4 shows early leakage-and a geometric vascularFig.a5e
pattern.
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Fig. 7 Case 5. Spindle cell melanoma. A: Clinical
appearances showing a markedly vascular non-pigmented
tumour involving the angle.

intermediate degrees of masking or leakage, dilata-
tion of radial vessels and the filling of a tumour in
different phases-were not associated with any one
tumour category but were common to all three
groups. We could not substantiate the theoretical
prediction that malignant tumours would have
vessels that perfused out of phase with the main iris
vasculature,4 as this occurred in all groups.
Of the 11 patients that underwent repeated

fluorescein angiography only three proved to be
malignant. Although tumour growth was docu-
mented, in none of the cases did the fluorescein
angiographic categorisation alter despite a follow-up

Fig. 71 IFA showing incomplete masking, some late
leakage, and a geometric vascularpattern.

Fig. 7C Clinicalappearances 70 months latershowing an
increase in size that is documented on the IFA shown in 7D.

period before surgery of 15-82 months. This is
disappointing in view of the value of IFA in the
follow-up of iris tumours that has been predicted,
though not reported, by other authors.5 This
failure to demonstrate any IFA change is not surpris-
ing, because, although the long history of many of
these lesions suggests that malignancies arise in
previous naevi, patients probably present only when
a change in appearance has occurred-that is, after
malignant transformation has taken place.

It is to be expected that exceptions to our present
findings will emerge in time. The inability to differen-
tiate tumours of intermediate cytology from those
with malignant cytology is a limitation of IFA and

Fig. 7D IFA of7Cshowing the increase in size compared
with 7B. The IFA classification ofthis tumourhad not
changed, however.
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Fluorescein angiography ofanterior uveal melanocytic tumours
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reflects the problems of inferring tumour behaviour
from the histology of these lesions. It is also known
that benign progressive naevi may cause blindness by
local growth and local invasion, although they have
no metastatic potential.'"' The importance of identi-
fying them before they become too large for simple
surgical removal is obvious, and unfortunately IFA is
unlikely to be able to identify these lesions.
At present the findings of a disorganised vascula-

ture and gross leakage from tumour vessels indicates
a tumour of malignant or intermediate cytology that
demands careful follow-up. This occurred in 7/13
(53%) of such tumours in our series. The only pattern

Fig. 8 Case 33. Borderlinespindle cell naevus (iris). A:
Clinical appearances showing a vascular, moderately
pigmented tumour involving the angle and associated with a
distorted pupil.

Fig. 8B IFA showing a geometric vascularpattern.

that has been shown by all authors to represent a
benign lesion is complete masking of fluorescein
without leakage, which was found in 4/9 (44%)
tumours displaying benign behaviour in our series.
Although we cannot endorse the assertion that IFA
will yield reliable prognostic data in 90% of cases,4 it
did give useful information in 11/22 (50%) of the
cases in our series. Other fluorescein patterns were
found not to have enough specificity to give useful
information.
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