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SUMMARY 

Birdshot chorioretinopathy is a rare inflammatory 
disorder with an insidious onset that can slowly 
progress to severe visual loss. The pathogenesis is 
unknown. This study used indocyanine green (leG) 
angiography to investigate the degree of choroidal 
vascular involvement with progression of disease and to 
determine the nature of the birdshot lesions. Seven 
patients with birdshot chorioretinopathy had leG 
angiography performed with a scanning laser ophthal
moscope at various stages of clinical disease. Results 
were compared with fluorescein fundal angiography 
(FF A). All large choroidal vessels appeared normal. 
The birdshot lesions were demonstrated with leG but 
not with FF A and were represented by dark areas on 
leG angiography. Typically these areas were bordered 
by large or medium-sized choroidal vessels and their 
appearance suggested small choroidal vessel hypo per
fusion. In disease of recent onset, some lesions masked 
fluorescence from large underlying choroidal vessels 
possibly due to inflammatory choroidal infiltrates. In 
long-standing disease, the choroidal angioarchitecture 
was relatively normal within the birdshot lesions. This 
study of birdshot chorioretinopathy demonstrates 
abnormalities in the small choroidal vessels within the 
birdshot lesions. leG angiography detects the birdshot 
lesions more readily than FF A and may be of benefit in 
assessing disease activity. 

Birdshot chorioretinopathy was first characterised as 
a distinct clinical entity by Ryan and Maumenee in 
1980.1 They chose a purely descriptive term for this 
disease as the pathogenesis was unknown and, to 
date, the pathogenesis remains speculative. The 
clinical picture in combination with investigative 
results suggests a T cell-mediated inflammatory 
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vasculopathy. Incomplete understanding of the 
aetiology of birdshot chorioretinopathy makes it 
difficult to devise rational treatment regimes and 
may be reflected by the poor visual prognosis in long
standing disease.2.3 

Fluorescein angiographic studies of birds hot chor
ioretinopathy demonstrate frequent retinal vascular 
abnormalities of macular oedema and venous leak
age.1.2,4,5 The birdshot lesions themselves, however, 
are associated with inconsistent fluorescein angio
graphic findings. There is a reported tendency for 
lesions of relatively recent onset to mask in the early 
phase of the angiogram and become fluorescent in 
the late phase,2.6.7 but this does not occur in all 
individuals or even in all lesions in the same 
individual. Frequently the birdshot lesions are not 
demonstrated at all despite the striking fundal 
picture. These angiographic findings are in keeping 
with the ophthalmoscopic appearance, which sug
gests that the lesions are located below the retinal 
pigment epithelium in the choroid. The choroidal 
vasculature can now be readily imaged using 
indocyanine green (ICG) as the contrast medium 
visualised with a specially adapted fundus cameras or 
a scanning laser ophthalmoscope.9 This study was 
undertaken to examine the choroid in patients with 
birdshot chorioretinopathy with ICG angiography to 
determine the nature of the birds hot lesions and the 
degree of choroidal vascular involvement with 
progression of disease. 

PATIENTS AND METHODS 

Patients were recruited from the specialist uveitis 
clinics of St Thomas' Hospital, London. The study 
had hospital ethics committee approval and informed 
written consent was obtained from all patients prior 
to inclusion in the study. The diagnosis of birdshot 
chorioretinopathy was made on the basis of the 
original criteria outlined by Ryan and Maumenee.1 

Additionally, any patients with clinical or laboratory 
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Table I. Summary of patient characteristics, disease duration and visual acuities 

Patient 
no. 

1 

2 

3 

Sex 

Female 

Male 

Male 

Age 
(years) 

42 

58 

61 

HLA type 

A29 

A29 

A29 

Disease duration at time 
of angiography 

(a) 6 months 
(b) 10 months 
(a) 15 months 
(b) 20 months 

(a) 2 years 
(b) 3 years 

Visual acuity 

OD 

(a) 6/5 
(b) 6/5 
(a) 6/6 
(b) 6/6 

(a) 6/18 
(b) 6/18 

OS 

4 Male 57 A29 3 years CF 
6/12 
6/12 
6/60 

6/6 
6/5 
6/9 

6/12 
HM 
HM 
6/60 
6/18 
6/12 
CF 

5 Male 60 A29 4 years 
6 Female 58 A29, B27 5 years 
7 Male 54 A29 6 years 

(a), at time of first angiogram; (b), at time of second angiogram; CF, counting fingers; HM, hand movements. 

evidence of sarcoidosis were excluded as sarcoidosis 
can present with an identical clinical picture.lO Any 
patients with known iodine allergy were also 
excluded as the commercial preparation of ICG 
used contains iodine. All patients were tissue-typed. 
Full ophthalmic examination was followed by colour 
fundus photographs. Fluorescein angiography was 
performed with either a fundus camera (Kowa Prol, 
Tokyo, Japan) or scanning laser ophthalmoscope 
(model 101, Rodenstock, Munich, Germany) using 
the argon laser. ICG angiography was performed 
using 50 mg ICG (Cardiogreen, Paesel and Loeri, 
Frankfurt, Germany) injected intravenously. All the 
ICG angiograms were performed with a Rodenstock 
scanning laser ophthalmoscope using the diode laser 
and images recorded on V-matic video tape. Colour 
photography and both types of angiography exam
ined both the posterior poles and peripheral fundus. 

RESULTS 

Seven patients with birds hot chorioretinopathy were 
recruited into the study (5 men, 2 women); the 

Table II. Fluorescein and indocyanine green angiography findings 

Patient 
no. 

1 

2 

3 

4 

5 

6 

Fluorescein angiography findingsa 

(a) Dye leak from discs and RV bilaterally 

(b) Findings unchanged 
(a) Dye leak from RV bilaterally 

(b) Dye leak from RV bilaterally. Small amount of late 
capillary leak at left macula 

(a) Angiogram not performed 

(b) Small amount of late leak from RY. Diffuse RPE 
irregularity 

Dye leak from neovascularisation. No retinal ischaemia 

Bilateral late dye leak at maculae 

Bilateral diffuse retinal capillary dye leak 

patient characteristics are summarised in Table I. 
The mean age was 56 years (range 42-61 years). 
Mean disease duration at time of angiography was 
2.7 years (range 6 months to 6 years). All patients 
had the tissue-type HLA A29 and one was also HLA 
B27. Three patients had angiography performed on 
two separate occasions. 

The Snellen visual acuities at the time of angio
graphy are given in Table I. All patients had white 
eyes with minimal or no anterior chamber inflamma
tion and some vitreous inflammatory activity. Six 
patients had bilateral, symmetrical birds hot lesions 
often most pronounced in the inferonasal quadrant. 
The seventh patient (patient 4) had birdshot lesions 
in one eye while the second eye had old laser scars 
after fundal photocoagulation for repeated vitreous 
haemorrhages. 

Fluorescein fundal angiography (FF A) findings are 
summarised in Table II. FF A failed to demonstrate 
the birdshot lesions in all patients (Fig. 5). Fluor
escein leakage from retinal capillaries, veins and the 
optic disc was common. Only one patient (patient 7), 

lCG angiography findingsb 

(a) Few hypofluorescent areas masked fluorescence from 
underlying choroidal vessels 

(b) Findings unchanged 
(a) Few hypofluorescent areas masked fluorescence from 

underlying choroidal vessels. One lesion leaked ICG 
(b) No leakage of lCG. Findings otherwise unchanged 

(a) Angiographic findings of BL not as pronounced as clinical 
appearance 

(b) Unchanged 

Angiographic appearance of BL not as pronounced as clinical 
appearance 
Angiographic appearance of BL not as pronounced as clinical 
appearance 
Angiographic appearance of BL not as pronounced as clinical 
appearance 

7 No dye leak. Irregular RPE at maculae consistent with Angiographic appearance of BL not as pronounced as clinical 
previous CMO appearance 

(a), at time of first angiogram; (b), at time of second angiogram; BL, birdshot lesions; RV, retinal veins; CMO, cystoid macular oedema; 
RPE, retinal pigment epithelium. 
aBirdshot lesions undetected in all patients. 
bBirdshot lesions corresponded to hypofluorescent areas in all patients. No lCG leak from optic discs or RV. 
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Fig. 1. Patient 2 (disease duration 15 months). Colour 
photograph of right fundus showing yellow-orange birdshot 
lesions. 

Fig. 3. Patient 2. Later phase (8 minutes) ICG angiogram 
of the same area as Fig. 1 showing persistent hypofluor
escent areas. There is also increased leakage of ICG from 
the area just nasal to the optic disc. 

L. J. HOWE ET AL. 

Fig. 2. Patient 2. Early phase (1 minute) indocyanine green 
(ICG) angiogram of the same area as Fig. 1 showing dark 
areas on angiography (straight arrow) that correspond to the 
birds hot lesions seen ophthalmoscopically. Typically these 
dark areas appeared to be bordered by large to medium
sized choroidal vessels and were occasionally seen to be 
traversed by small choroidal vessels (curved arrow). There 
was one area of ICG leakage seen nasal to the optic disc. 

Fig. 4. Patient 2. ICG angiogram of the same area as Fig. 
I performed 5 months later at the same stage in the run as 
Fig. 2. The hypofluorescent areas persist (arrows) but there 
is no leakage of ICG. 

Fig. 5. Patient 2. Fluorescein angiogram of the saine area 
as Fig. 1 performed on the scanning laser ophthalmoscope 
on the same day as Fig. 4. Area of fundus shown is just 
nasal to the optic disc. The birdshot lesions are not 
demonstrated. There is some fluorescein leakage from 
retinal veins (arrow) and from the optic disc. 
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Fig. 6. Patient 3 (disease duration 3 years). Colour 
photograph of left eye showing marked yellow-white 
birdshot lesions. There is also swelling of the optic disc 
and disciform macular scarring. 

who had had ocular symptoms for 6 years, did not 
exhibit any fluorescein leakage on angiography. 

leG angiography (Table II) demonstrated normal 
large choroidal vessels in all patients. In all cases the 
birdshot lesions were more evident on leG angi
ography than fluorescein angiography (compare Figs. 
4 and 5) and corresponded to hypofluorescent areas 
on the leG angiograms (Figs. 2-4). Typically these 
dark areas appeared to be bordered by large to 
medium-sized choroidal vessels. These hypofluores
cent areas could occasionally be seen to be traversed 
by smaller choroidal vessels (Figs. 2, 7). The two 
patients (1 and 2) who had the shortest disease 
duration at the time of angiography also demon
strated the occasional hypofluorescent area on leG 
angiography that masked fluorescence from under
lying choroidal vessels. Patient 2 additionally demon
strated leakage of leG from an area that 
corresponded to a birdshot lesion nasal to the right 
optic disc (Figs. 2, 3). This leakage of leG was not 
present on repeat angiography 5 months later. In 
patients with disease duration of greater than 2 years, 
hypofluorescent areas that corresponded to the 
birdshot lesions were still discernible on leG 
angiography but were relatively subtle in comparison 
with the striking clinical picture (compare Figs. 6 
and 7). 

DISCUSSION 

The pathogenesis of birdshot chorioretinopathy 
remains speculative for a number of reasons. The 
rarity of this disease means it is difficult to obtain 
large numbers of patients for systematic clinical 
studies, while to date there has only been one 
pathological report of birdshot chorioretinopathy.4 
Unfortunately the globe examined in this latter study 
had been phthisical for 2 years prior to enucleation, 

Fig. 7. Patient 3. ICG angiogram of the same area as 
Fig. 6. Faint areas of hypofluorescence that correspond to 
the birdshot lesions are seen (arrows). 

making the findings of doubtful significance. The 
frequently insidious onset of ocular symptoms in 
birdshot chorioretinopathy makes it difficult to 
observe the full natural history of this condition 
and, in keeping with this observation, the earliest 
angiogram performed in this study was on a patient 
who had already had visual symptoms for 6 months. 

The inflammatory nature of this condition is 
immediately apparent from the clinical picture, with 
vitritis and occasional anterior segment inflamma
tion.1•2,4,5 Involvement of the ocular vessels is 
indicated by the frequent leakage from retinal vessels 
seen both clinically as cystoid macular oedema and 
on fluorescein angiography.l,2,4,5 Six of the seven 
patients in this study demonstrated breakdown in the 
blood-retinal barrier manifest by fluorescein leakage 
on angiography (Table II). T lymphocyte involve
ment may be implicated by the strong association of 
birdshot chorioretinopathy with the major histocom
patibility antigen HLA A2911 (incidence of 80--96% 
compared with 7% in the control population4,7,12) 
and has suggested a rationale for treating these 
patients with cyclosporine?,13,14 Sarcoidosis can 
present with an identical fundal appearance to 
birdshot chorioretinopathiO providing further, cir
cumstantial support for an inflammatory basis to this 
condition. The aetiology of the birds hot lesions 
themselves has been much debated. It has been 
suggested that they represent areas of hypopigmen
tation of the choroid6 or inflammatory foci that are 
associated with the choroidal veins.1,2 A number of 
studies have noted a tendency for the birdshot 
lesions to become increasingly white and atrophic
looking over time,2,6 which can be explained by 
either increasing choroidal depigmentation and/or 
localised choroidal atrophy secondary to inflamma
tion. 

The retinal abnormalities of birdshot chorio
retinopathy were demonstrated most clearly in this 
study on FF A and were manifest as dye leakage from 
retinal capillaries, veins and optic discs (Table II). 
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leG was not seen to leak from the retinal vascu
lature. The birdshot lesions, in contrast, were 
demonstrated on leG angiography but not seen at 
all with FF A in any of the patients studied. This is 
compatib}e with the lesions being located below the 
retinal pigment epithelium (RPE) within the choroid. 
The leG angiographic findings were consistent with 
the ophthalmoscopic picture of widespread choroidal 
involvement in birdshot chorioretinopathy. This 
correlates with electrophysiological tests which, 
while not exhibiting diagnostic changes, show fre
quent, variable abnormalities in both the electro
oculogram and electroretinogram, indicating the 
diffuse nature of this disease.2,4,5,6 The leG angio
graphic abnormalities seen here of dark areas that 
correspond to the birdshot lesions which are asso
ciated with large choroidal vessels also correlate with 
the clinical appearance of the lesions being asso
ciated with choroidal veins. The choroidal veins 
themselves appeared normal on leG angiography in 
this study and it is unclear why such an association 
should exist. 

The results outlined above agree with previous 
short reports of leG angiography in birdshot 
chorioretinopathy,15-17 but these reports give no 
lirpited details of the angiographic findings. Hypo
fluorescent areas on leG angiography have now 
been reported in a number of other conditions with a 
possible inflammatory aetiology including acute 
posterior multifocal placoid pigment epithelio
pathy18-20 (APMMPE), serpiginous choroidopathy,21 
punctate inner choroidopathy2 and multiple evanes
cent white dot syndrome.23 The question arises as to 
whether these hypofluorescent areas represent chor
oidal vascular insufficiency or inflammatory choroi
dal infiltrate (or a combination of the two). In this 
study the hypofluorescent areas were typically 
bordered by large or medium-sized choroidal vessels 
with the occasional small choroidal vessel traversing 
the area (Fig. 2). Detailed imaging of the chorio
capillaris is currently outside the resolution of leG 
angiography but normal choriocapillaris is seen as a 
diffuse background fluorescence, suggesting there 
may be localised areas of small choroidal vessel 
(probably choriocapillaris) hypoperfusion within the 
birdshot lesions. These leG angiographic findings 
are most in keeping with those seen in the placoid 
lesions of APMPPE18-19 in which localised chorio
capillaris loss has been demonstrated by image 
analysis in one study,z° However, the placoid lesions 
of APMPPE are seen on FF A as areas of early 
hypofluorescence and late hyperfluorescence. It is 
difficult to explain why the birds hot lesions were not 
seen on FF A in this and other studies. 

The two patients with disease of shortest duration 
also demonstrated occasional hypofluorescent areas 
on leG angiography that masked the underlying 
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fluorescence from large choroidal vessels. This 
masking could be due to inflammatory foci in the 
choroid in fresh birdshot lesions. As outlined above, 
the presence of inflammatory infiltrate in the bird
shot lesions in early disease has also been suggested 
by the clinical progression of the lesions and the 
fluorescein angiographic findings of masking in the 
early phase of the angiogram with late fluores
cence.2,6,7 Additionally, one patient in this study 
had leakage or leG in an area corresponding to a 
birdshot lesion (Figs. 2, 3), but as this leakage was 
seen in only one lesion, in one angiogram of one 
patient, its significance is uncertain. leG leakage has 
been seen in clinically active lesions of serpiginous 
choroidopathy and has been interpreted as repre
senting a marked increase in the normal choroidal 
permeability,z! 

In long-standing disease there was discrepancy 
between the marked appearance of the birdshot 
lesions on ophthalmoscopic examination and the 
subtlety of the corresponding hypofluorescent areas 
on leG angiography (Figs. 6, 7), i.e. the choroidal 
angioarchitecture appeared relatively preserved 
within the birdshot lesions. It is tempting but highly 
theoretical to speculate on the disease course of the 
birdshot lesions by extrapolating findings from one 
individual to another, but this suggests that there 
may be some re-perfusion of the small choroidal 
vessels with time. Experimentally induced localised 
choriocapillaris deficits have certainly been shown to 
regress by a process of recanalisation and neo
vascularisation,24,25 while usually leaving a lasting 
reduction in choriocapillaris density in the affected 
area. This observation would explain the faint but 
persisting hypofluorescent areas (Fig. 7). Similar 
findings have also been seen in the resolved placoid 
lesions of APMPPE.18-20 A relatively normal chor
oidal angioarchitecture within the birds hot lesions in 
long-standing disease means that there must be 
another basis for their frequently striking clinical 
appearance. Gass' suggestion6 of focal depigmenta
tion within the choroid due to localised melanocyte 
loss seems the most plausible. This is more probable 
than the alternative possibilities of changes within 
the RPE or Bruch's membrane as these would be 
readily detected on fluorescein angiography. 
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