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SUMMARY This paper describes the ophthalmological features of 150 patients with idiopathic
retinal vasculitis, 67 of whom had isolated retinal vasculitis (RV) and 83 had RV associated with
systemic inflammatory disease (RV+SID). The diagnosis of retinal vasculitis was made by
ophthalmoscopy and fluorescein angiography, and patients with any identifiable cause (infection,
ischaemia, or malignancy) were excluded from the study. Patients with isolated RV tended to have
peripheral vascular sheathing, macular oedema, and diffuse capillary leakage. Those with RV
accompanying Behqet's disease often had branch vein retinal occlusions and retinal infiltrates
together with macular oedema and diffuse capillary leakage; the retinal infiltrates were

pathognomonic for Behqet's disease. In sarcoidosis the retina typically showed features of
periphlebitis associated with focal vascular leakage. Patients with uveomeningitis, multiple
sclerosis, arthritis, or systemic vasculitis showed diffuse retinal capillary leakage associated with a
mixture of the other features. Poor visual function was particularly associated with macular
oedema and branch vein retinal occlusion, while the retina appeared to 'withstand' the impact of
vascular sheathing, periphlebitis, or neovascularisation alone. Within the limitations of a point
prevalence study it was concluded that different patterns of retinal vasculitis occur in different
systemic inflammatory diseases, and that in isolated retinal vasculitis there is a particular
association between peripheral vascular sheathing, macular oedema, and diffuse capillary
leakage. In Part 2 we describe the results of examining the sera of these patients for the presence of
antiretinal antibodies and circulating immune complexes.

Retinal vasculitis is a sight-threatening inflammatory
eye disease whose aetiology and pathogenesis remain
obscure. It may occur as a complication of infective,
neoplastic, or degenerative disorders, in association
with systemic inflammatory diseases (for example
Behqet's, sarcoidosis) or as an isolated phenomenon.
The ophthalmological features consist of cells in the
vitreous accompanied by involvement of retinal
vessels: the retinal veins are most commonly affected,
and sheathing of the postcapillary venules frequently
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I occurs together with evidence of diffuse capillary
I leakage on fluorescein angiography. As the retinal

capillaries are frequently involved, there is loss of
I integrity of tight junctions between capillary endo-

thelial cells which results in macular oedema and
consequently visual loss. In contrast the retinal
arterioles are rarely affected, except in advanced
cases, where arteriolar occlusion is characteristically
accompanied by multiple retinal vein occlusions.
The ophthalmological features of retinal vasculitis

which occur in viral,' 2 parasitic,' or fungal disease4
are easily recognised, as are those of an ischaemic or
neoplastic nature,'6 where examination of the eye
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frequently provides information relevant to the
clinical diagnosis of the underlying general medical
disorder.
However, when retinal vasculitis accompanies

systemic inflammatory disease, or occurs as an
isolated phenomenon, the ophthalmological features
appear to be less discriminatory. This study of 150
patients with retinal vasculitis was carried out pri-
marily to determine whether any ophthalmological
features could discriminate between patients with
isolated retinal vasculitis (RV) and those with retinal
vasculitis accompanying systemic inflammatory
disease (RV+SID). A second objective was to de-
termine whether any such ophthalmological features
had predictive significance in terms of visual
outcome.

Patients and methods

The patients were selected from those attending the
Medical Eye Unit and the Inflammatory Eye Disease
Clinic at St Thomas's Hospital. The majority were
referred from hospitals elsewhere, but a few attended
the Casualty Department. The diagnosis of retinal
vasculitis was made on the ophthalmoscopic criterion
of cells in the vitreous in association with involve-
ment of retinal vessels (by ophthalmoscopy and/or
fluorescein angiography). Patients with retinal
vasculitis due to an identifiable cause (infection,
ischaemia, or malignancy) were excluded from the
study.

All patients had a full ophthalmological assess-
ment by at least two observers. This included visual
acuity corrected for distance and near, colour vision,
and slit-lamp examination. The eyes were dilated in
all patients and examined by indirect and direct
ophthalmoscopy and a fundus lens. Colour fundus
photography and fluorescein angiography were
undertaken in most cases. Peripheral vascular
sheathing was defined as sheathing of retinal vessels,
whether or not associated with fluorescein leakage;
sheathing was often seen in the peripheral retina
where it was difficult to record photographically.
Periphlebitis was defined as focal fluffy white cuffing
of retinal veins; this occurred in association with focal
leakage of fluorescein at these sites of inflammation.
The severity of the ocular inflammation in each

patient was assessed by means of a points system
previously described,7 and each patient was thereby
allocated an ocular disease score. All patients had a
full general medical examination and most had a
chest x-ray and a Mantoux test. Systemic inflam-
matory diseases were identified by standard clinical
criteria in Behqet's disease' and systemic lupus
erythematosus9 as well as by histological examination
of lung or skin biopsies in sarcoidosis.

Table 1 Ophthlalmological features of67patients wit/li
isolated retinal vasculitis

Feature No. oJpatients

Anterior useitis 23 (3301o)
Macular oedema 40 (60%)
Peripheral vascular sheathing 43 (64%0)
Periphlebitis 1t) (15°0o)
Retinal sein occlusion 6 (9 -/., )
Retinal neovascularisation 11 (16°/,0)
Retinal infiltrates () (1)
Pigment epithelial disease 22 (33,)

ASSEMBI Y AND STATISIICAI ANALYSIS OF
RESULTS
Details of all patients were entered on to a proforma.
Statistical analysis was performed by X' tests and 95%
confidence limits.

Results

One hundred and fifty patients fulfilled the criteria of
retinal vasculitis for entry into the study. Two-thirds
of the patients were under 40 years of age; 71 (47%)
were male and 79 (53%o) female. Sixty-seven patients
had isolated retinal vasculitis (RV) and 83 had retinal
vasculitis in association with systemic inflammatory
disease (RV+SID).

FEATURES OF 67 PATIEN IS WITH ISOLATE'D RV
Twenty-seven patients in this group were male and 40
were female, and 72% of them were aged between 15
and 40 years. The ophthalmological features are sum-

Fig. 1 Fluorescein angiogram in arteriovenous phase of left
eye in 23-year-old girl with a two-year history offloaters and
poor central vision.
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Table 2 Findings onfluorescein angiography in patients
with isolated retinal vasculitis and retinal vasculitis associated
with sarcoidosis and Behqet's disease

Isolated RV RV+Behqet's RV+sarcoidosis
(60 patients) (29 patients) (14 patients)

Capillary leakage 47 (78%) 29 (l100%) 6 (43%)
Capillary closure 14 (23%) 14 (48%) 2 (14%)

marised in Table 1. The most prevalent findings were
sheathing of peripheral retinal vessels, found in
almost two-thirds of patients, and macular oedema,
found in 60% (Fig. 1). One-third of the patients had
atrophic pigment epithelial lesions. Retinal neo-
vascularisation was observed in 13 patients (16%) but
was associated with retinal ischaemia in only five.
Fluorescein angiography showed that, whereas the
majority of patients had diffuse capillary leakage,
only a quarter had capillary closure (Table 2). Thirty-
two patients had mild or moderate disease with a

score of 10 or less, and 35 had pronounced or severe

disease. These 67 patients generally retained good
vision: two-thirds had a visual acuity of 6/18 or better
in at least one eye and only 22% had a visual acuity of
worse than 6/18 in both eyes.

FEATURES OF 83 PATIENTS WITH RV+SID
Forty-four patients in this group were male and 39
were female, and 61% of them were aged between 15
and 40 years. Thirty-nine patients had Behcet's
disease, 17 had sarcoidosis, 11 presented with a

uveomeningitic illness, nine had seronegative arth-
ritis (in five, associated with HLA B27), two had
systemic lupus erythematosus, two had glomerulon-
ephritis, and three had polyarteritis nodosa, Crohn's
disease, and Wegener's granulomatosis respectively.

In these patients a clinical diagnosis of systemic
inflammatory disease (SID) was made after a full
general history and examination, and laboratory
investigations were confirmatory. Laboratory inves-

Fig. 2 Fluorescein angiogram ofonly eye of35-year-old
Caucasian with Behqet's disease with a one-week history of
sudden loss of vision. The inferotemporal vein is irregular,
tortuous, and dilated with staining offluorescein. Macular
oedema, capillary dilatation, and capillary closure are

present in the affected quadrant.

tigations never revealed a systemic inflammatory
disease in the absence of clinical signs.
The ophthalmological features differed according

to the nature of the systemic inflammatory disease
(Tables 2, 3).

BEHSET'S DISEASE (39 PATIENTS)
In this group 26 patients were male and 13 were

female, and two-thirds were under 40 years of age.
Twenty-eight patients were Anglo-Saxon, and there
were also five patients from the Middle East, three
Mongolian Asians, two West Indians and one Indian
Asian. All 39 patients suffered with mouth ulcers and
29 (74%) also had genital ulcers; in addition 18 (46%)

Table 3 Ophthalmologicalfeatures ofpatients with retinal vasculitis associated with Behqet's disease, sarcoidosis,
uveomeningitic syndrome and HLA B27-related arthritis

Behget's Sarcoidosis Uveomeningitic HLA B27-related
(39 patients) (17patients) syndrome arthritis

(11 patients) (5 patients)

Anterior uveitis 19 (49%) 7 (41%) 4 (36%) 5 (100%)
Macular oedema 26 (67%) 6 (35%0) 8 (73%0) 4 (89%o)
Peripheral vascular sheathing 14(36%) 3 (18%) 5(45%) 0
Periphlebitis 9 (23%) 11 (65% ) 3 (27%) 0
Retinal vein occlusion 20 (51%) 2 (12%) 2 (18%) 0
Neovascularisation 6 (15%) 3 (l18%) 3 (27%o) 0
Retinal infiltrates 13 (33%) 0 0 0
Pigment epithelial disease 8 (21%) 5 (29%) 1 (9%) 0
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Fig. 3 A 20-year-old ladfrom Hong Kong presented with Fig. 5 Anteriovenous phase offluorescein angiogram of
bilateral vitreous haemorrhages. He had new vessels on both right eye ofyoung man with Behqet's disease. There is diffuse
optic discs, andfluorescein angiography did not show any capillary leakage throughout the posterior pole.
associated capillary closure.

had arthritis, 20 (51%) skin rashes, and 17 (44%)
thrombophlebitis. Seven patients (18%) had central
nervous system involvement, which was usually of
the brain stem but also included optic neuritis and
benign intracranial hypertension.
The most prevalent ophthalmological features

Fig. 4 The rightfundus ofa young Pakistani with Behcet's
disease and active arthritis and orogenital ulceration. The
view is poor due to vitreous haze. A retinal infiltrate (arrow)
is present just above thefovea obscuring the vascular
outlines.

were the presence of branch retinal vein occlusions,
retinal infiltrates, and diffuse capillary leakage.
Branch retinal vein occlusion occurred in 25 patients
(64%) (Fig. 2), and three of these subsequently
acquired retinal new vessels. New vessels occurred in
three other patients, during active inflammation, but
in the absence of capillary closure (Fig. 3). Retinal
infiltrates occurred in 13 patients (33%). These

Fig. b Fluorescein angiogram of only eye of patient with
BehCet's disease. Extensive capillary closure is present with
collaterals and marked venous irregularity.
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Flg. 7 Latefluorescein angiogram ofyoung man who
presented with hemiparesis, facial palsy, and uveitis. Focal
leakage offluorescein from the veins is present (arrows), with
some capillary leakage and early macular oedema.

consisted of white lesions in the deep retinal layers,
which appeared less fluffy than cotton-wool spots and
less dense than retinal exudates ('hard cotton-wool
spots') (Fig. 4). Retinal infiltrates were found to be
unique to Behcet's disease and did not occur in other
systemic inflammatory diseases. Focal atrophic pig-
ment epithelial changes were observed in eight
patients with retinal infiltrates and generally evolved
as the retinal infiltrates resolved. Anterior uveitis
occurred in 19 patients; however, hypopyon was seen
in only five, and the other 14 patients had mild
anterior uveitis. Fluorescein angiography showed
diffuse capillary leakage in all 39 patients (Fig. 5;
Table 3), thus emphasising the propensity for in-
volvement of the posterior segment in Behcet's
disease. Extensive capillary closure was demon-
strated in those patients with recurrent vein occlu-
sions (Fig. 6). The severity of ocular inflammation in
this group was reflected by a disease score of more
than 10 in 26 patients (67%), a visual acuity of less
than 6/18 in one or both eyes in 32 patients (82%) and
a reduction of visual acuity to 6/18 in both eyes in 18
of the patients (46%).

SARCOIDOSIS (17 PATIENTS)
The group consisted of seven males and 10 females:
13 were Caucasian, three West Indian, and one Asian
Indian; 11 (65%) of the patients were under 40 years
of age. The diagnosis of sarcoidosis was confirmed
histologically in all cases: seven had positive Kveim
tests and in the remainder the diagnosis was con-

firmed by either lung or skin biopsy. Systemic prob-
lems included arthritis, erythema nodosum, and
neurological disease, but severe pulmonary involve-
ment was not a feature.
The distinguishing ophthalmological feature (Table

2) of this group was retinal periphlebitis associated
with focal leakage of fluorescein, which occurred in
11 patients (65%) (Fig 7). Only three patients from
this group developed retinal new vessels, and these
were in association with capillary closure in two of
them. Two-thirds of the patients had disease scores of
10 or less, reflecting only mild or moderate retinal
inflammation; only five patients (23%) had signific-
ant reduction of visual acuity (s,6/18) in one eye and
only two patients (12%) in both eyes.

OTHER SYSTEMIC INFLAMMATORY DISEASES
(27 PATIENTS)
Eleven patients suffered from retinal vasculitis in
association with a significant neurological disorder
(uveomeningitis group). In seven patients this was
confirmed as multiple sclerosis by a typical history of
lesions of the central nervous system disseminated in
time and space and by the presence of oligoclonal
bands in the cerebrospinal fluid. In the other four
the neurological illness could not be attributed to
multiple sclerosis or sarcoidosis. The ophthalmo-
logical signs (Table 2) did not show any particular
features which differentiated this uveomeningitis
group from patients with either Behget's disease or
sarcoidosis, though a slightly greater proportion of
the patients (45%) developed peripheral sheathing
and eight patients (73%) lost vision from macular
oedema. The disease score was greater than 10 in
six patients (55%) and the visual acuity was less than
6/18 in seven (64%) patients.

Nine patients had retinal vasculitis associated with
severe seronegative arthritis, of which five were HLA
B27-positive (Table 2). Macular oedema was most
prevalent in this group, and two patients lost vision
from serous retinal detachment. Similarly, the
patient with Crohn's disease also suffered macular
oedema and diffuse capillary leakage.

Retinal arteriolar occlusion with consequent capil-
lary closure was seen in the two patients with systemic
lupus erythematosus, and the patient with poly-
arteritis nodosa had a central retinal artery occlusion.
The patient with Wegener's granulomatosis has been
reported on elsewhere. He had the non-sarcoidal
form of the disease and ophthalmoscopic findings
similar to those seen in sarcoidosis, with disc oedema,
focal periphlebitis, and pigment epithelial lesions.
The two patients with isolated glomerulonephritis
developed peripheral vascular sheathing and macular
oedema, but retinal vascular occlusion was not
observed.
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Fig. 8 Association between visual
acuity and ophthalmological
features of268 eyes affected by,
retinal vasculitis. The vertical bars
represent the prevalence (in %) of
macular oedema, peripheral
vascular sheathing, periphlebitis,
retinal branch vein occlusion, and
new vesselformation in this study,.
Open bars represent visual acuity
6/12 or better, hatched bars visual
acuity 6/12 or worse. Thefigure
shows that poor visualfunction was
particularly associated with
macular oedema and branch vein
retinal occlusion (p<OOOJ).
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COMPARISON OF OPHTHALMOLOGICAL
FEATURES BETWEEN PATIENT GROUPS

The most striking observation was that retinal infil-
trates were found only in patients with Behqet's
disease. Moreover, retinal branch vein occlusions
were more frequently found (p<0001) in Behqet's
disease (51%) than in either sarcoidosis (1X%) or
isolated RV (9%). However, periphlebitis was the
most significant feature in sarcoidosis, where it
occurred more often than in either isolated RV
(p<O0OOl) or in Behqet's disease (p<002) (Tables 1
and 2).

Peripheral vascular sheathing was a significantly
prominent feature in patients with isolated RV
(64%) in comparison with those with Behqet's
disease or sarcoidosis (p<0001). Macular edema
was present in 60% of patients with isolated RV and
in 54% of patients with RV+SID, where it was more
frequent in Behqet's disease than in sarcoidosis
(p<002). Macular oedema in Behqet's disease was
particularly associated with poor vision in compari-
son with those patients with macular oedema due
to either isolated RV (p<0.001) or sarcoidosis
(p<0.02). The patients with HLA B27-positive
arthritis were the only group (albeit small) to have
serous retinal detachments as a complication of their
ocular inflammation (Table 2).

Fluorescein angiography revealed that patients
with Behqet's disease had a higher prevalence of
diffuse capillary leakage and capillary closure than
those with sarcoidosis. In terms of capillary leakage,
patients with isolated RV more closely resembled
those with Behqet's disease than in sarcoidosis, while
in terms of capillary closure patients with isolated RV
more closely resembled the sarcoid group.

RELATIONSHIP BETWEEN OPHTHAL MOILOGICAI
FEATURES AND VISUAL OUICOME
Fig. 8 depicts the associations between the prev-
alence of five principal ophthalmological features of
retinal vasculitis and visual acuity in 268 eyes (four
patients each had one eye enucleated, and in 28
patients only one eye was affected) regardless of
whether patients had isolated RV or RV accompany-
ing systemic inflammatory disease. One hundred and
thirty-one eyes had a visual acuity of 6/12 or better
and 137 eyes had a visual acuity of 6/18 or worse.
Fig. 8 shows that macular oedema was associated
with poor visual acuity (p<0.001), and that retinal
branch vein occlusion was also a significant factor in
visual morbidity (p<0001). However, the prev-
alence of vascular sheathing (4545%), periphlebitis
(24%), and retinal neovascularisation (12-13%) was
not significantly different between eyes with good or
bad visual acuity.

Discussion

This study of 150 patients was undertaken to deter-
mine whether any ophthalmological features of
retinal vasculitis (RV) could distinguish patients with
isolated RV from those with RV accompanying
systemic inflammatory disorders (Behqet's disease,
sarcoidosis, systemic lupus erythematosus); to iden-
tify the patterns of eye disease within these groups of
patients; and to determine the relation of ophthalmo-
logical features to visual acuity. All the patients had
cells in the vitreous and involvement of the retinal
vessels, which differed in detail within the patient
groups. Previous reports have described different
patterns of retinal vasculitis accompanying different
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systemic inflammatory diseases,"-'4 but this study is
distinctive in that it directly compares the ophthalmo-
logical features between the specified patient groups.
The significant observations that we found were

that branch retinal vein occlusion and retinal infil-
trates emerged as features strongly associated with
Behcet's disease; that periphlebitis was most prev-
alent in sarcoidosis; and that peripheral vascular
sheathing, though common in all groups, was par-
ticularly prevalent in isolated retinal vasculitis
(Tables 1 and 2). Retinal vasculitis was only rarely
associated with severe seronegative spondylarthro-
pathy, but when it occurred it presented as diffuse
capillary leakage with macular oedema and serous
retinal detachment without retinal vascular occlu-
sion. Both ophthalmoscopy and fluorescein angio-
graphy revealed that the capillaries and the
postcapillary venules were preferential sites of retinal
inflammation in all these patients, whether or not the
retinal vasculitis was associated with a systemic
inflammatory disease. In contrast, vitreous cells and
fluorescein leakage from postcapillary venules were
rarely seen in patients with systemic vasculitis or
Wegener's granulomatosis. In the systemic vasculi-
tides the inflammatory reaction is known to pre-
dominantly affect the arterioles5; and, although
retinal arteriolar occlusion may occur, it is usually
due to local thrombus formation rather than to an
active inflammation of the retinal vessel wall.'6
The ophthalmological features would seem to re-

flect the pathological changes going on elsewhere in
the body. In Behget's disease the prominent clinical
symptoms are related to the veins (for example,
thrombophlebitis, vena caval obstruction), and the
same situation seems to prevail in the eye. Charac-
teristically, the vasculitis of Behqet's disease is
accompanied by fibrinoid necrosis, exudation of
plasma components, and leucocytic infiltrations; and
inflammation of the retinal venules is more promi-
nent than that of the retinal arterioles. In this study
the patients with Behcet's disease had higher retinal
disease scores and worse visual acuities than the
patients in the other groups, which is a reflection of
the impact of the disease on the retina. It seems likely
that the poor visual prognosis in this group is due to
the propensity for vein occlusion with consequent
retinal ischaemia rather than simply to macular
oedema, for macular oedema was a feature of all
the groups, but the patients without Behset's disease
usually had better visual function. The severity of the
retinal ischaemia in Behcet's disease is reflected in
the low incidence of secondary neovascularisation (of
15%), which is similar to that following ischaemic
non-inflammatory arteriosclerotic branch vein
occlusion.'7

Periphlebitis was a particularly characteristic

feature of retinal vasculitis accompanying sarcoido-
sis. A clinicopathological study by Gass and Olson'8
has revealed invasion of the retinal vessel wall by
inflammatory cells in these areas, often adjacent to
non-caseating epithelioid cell granulomata, and it is
likely that macrophage activation products are in-
volved in the pathogenesis of chronic inflammation at
these sites.

Eleven patients had retinal vasculitis in association
with severe neurological disease, which was con-
firmed as multiple sclerosis in seven patients. All of
these seven patients presented with floaters and did
not develop neurological problems for a period
ranging from six months to nine years after presenta-
tion with their ocular disease. In 1944 Rucker'9
described sheathing of the retinal veins in patients
with multiple sclerosis, and other authors have since
confirmed his findings.2" All Rucker's patients had
normal retinal function, with a few vitreous cells and
venous sheathing. However, our seven patients
showed a variety of changes ranging from similar
mild disease to severe retinal involvement with
vascular occlusion, capillary closure, neovascularisa-
tion, and vitreous haemorrhage. To the ophthalmol-
ogist these latter patients are more akin to patients
with sarcoidosis. However, pathological studies on
patients with multiple sclerosis have shown infiltra-
tion of the retinal vessel wall with inflammatory cells,
and identical changes have been found in the cerebral
venules adjacent to plaques of demyelination in these
patients. At sites of chronic inflammation both cere-
bral and retinal endothelial cells can express class II
MHC products,2' and it is tempting to assume that
a similar immunopathological process underlies both
lesions. More detailed study of the retinal vascular
changes in such patients with a uveomeningitic syn-
drome may well improve the understanding of the
pathogenesis of multiple sclerosis.

Pathological studies of patients with retinal vas-
culitis are sparse, and there have not been any
'complete' necropsy reports of such patients. At the
present time it is not possible to prove that isolated
retinal vasculitis is indeed 'isolated', though all
clinical investigation would support this presump-
tion.

Within the limitations of a point-prevalence study
examination of these 150 patients has shown that
different patterns of retinal vasculitis occur in differ-
ent systemic inflammatory diseases and that, in
isolated retinal vasculitis, peripheral vascular sheath-
ing, macular oedema, and diffuse capillary leakage
seem to be associated with one another (Tables 1-3).
The features of macular oedema and branch vein
occlusion emerged as particularly associated with
poor visual function (Fig. 8). In systemic inflamma-
tory disease the patterns of retinal involvement
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would seem to reflect the nature of the pathological
process in the rest of the body. However, all these
systemic diseases are of an idiopathic nature, and
further investigation of retinal involvement may yet
identify aetiological or precipitating factors for these
ill-understood clinical entities.
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