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Fuchs's heterochromic cyclitis: a simultaneous
bilateral fluorescein angiographic study of the iris
M. SAARI, I. VUORRE, AND H. NIEMINEN
From the University Eye Hospital, Oulu, Finland

SUMMARY Twelve patients with Fuchs's heterochromic cyclitis (FHC) were studied with simultaneous
bilateral fluorescein angiography of the iris. The flow began a little earlier in the contralateral iris
in 4 cases, and simultaneously in both irides in 8 cases. The radial iris vessels were narrow in 7
eyes with FHC and in the contralateral eyes of 2 elderly patients and of 1 patient with pigmentary
retinal dystrophy and FHC. An ischaemic sector of the iris was seen in 6 eyes with FHC,
neovascularisation of the iris in 8 eyes, and fluorescein leakage of the iris vessels was seen in all
eyes with FHC. No neovascularisation of the iris occurred in the contralateral eyes, and only
minimal fluorescein leakage was seen at the pupillary border of 5 contralateral eyes. The results
support the hypothesis of vascular pathomechanism in FHC.

The clinical picture of Fuchs's heterochromic
cyclitis (FHC) is well known (Fuchs, 1906; Duke-
Elder and Perkins, 1966; Loewenfeld and Thompson,
1973). However, the aetiology of FHC is still in
doubt (Duke-Elder and Perkins, 1966). An eye with
FHC shows increased penetration of fluorescein
from the blood stream into the anterior chamber
(Amsler and Huber, 1946), and a small filiform
haemorrhage may occur after paracentesis (Amsler
and Verrey, 1946). A delicate rubeosis was noted
histologically on the anterior surface of the iris and
over the entire circumference of the angle in an eye
with FHC (Perry et al., 1975). Fluorescein angio-
grams have demonstrated abnormal iris vessels with
diffuse or patchy leakage of the dye from these
vessels (Loewenfeld and Thompson, 1973). The
purpose of this study was to evaluate further the
vascular component in FHC. We report our
observations on the circulation and vascular pattern
of both irides in FHC studied by simultaneous
bilateral fluorescein angiography of the anterior eye.

Patients and methods

Twelve patients with FHC were included in this
study. Clinical characteristics of the first 11 patients
(Cases 1-11) have been described earlier (Saari et
al., 1977) and the case numbers of these patients
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correspond to those in the earlier study. The 12th
patient in this study was a 39-year-old man with
keratic precipitates, aqueous cells, complicated
cataract, and stromal and pigment epithelial
atrophy of the iris in the left eye, which was lighter
in colour than the right eye with normal iris struc-
ture. He had pigmentary retinal dystrophy in both
eyes.

Simultaneous bilateral angiography of the anterior
eye (Helve and Nieminen, 1974) was performed on
all patients. The photographic apparatus consisted
of a Zeiss biomicroscope in which 2 motor-driven
Nikon cameras were connected with one another.
By means of prisms both eyes were photographed
simultaneously. We used a pair of a Baird Atomic
inteference filters B4 and as the barrier Kodak
Wratten filters No 15. For each angiography we
used 0 043 ml/kg of 10% sodium fluorescein.
Photographs were taken at 0*8-second intervals. In
each angiogram the beginning of the flow, the
vascular pattern, the presence of ischaemic areas
and neovascularisation, and the source of fluorescein
leakage were recorded and compared with the
findings of the contralateral eye.

Results

Simultaneous bilateral fluorescein angiographic
findings from the iris in the eyes with FHC and in
the contralateral eyes are shown in Table 1. In 3
patients (Cases 1-3) the flow in the anterior part
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Table 1 Simultaneous bilateral iris fluorescein angiographic findings in eyes with Fuchs's heterochromic cyclitis
(FHC) and in contralateral eyes

tCase Beginning of Radial iris Ischaemic Neovascularisation Fluorescein leakage
No. Age Eye flow vessels sector PP CP PP CP

1 43 R (FHC) Narrow, straightened 12 + + + ± + d
L L Normal Coloboma - - PB

2 38 R R Normal - - PB
L (FHC) Narrow, straightened 2-4 + ++ + +

3 59 R (FHC) Narrow, straightened 19-110 -+- + + -
L L Normal - - - PB

4 12 R R Normal
L /FHC) Normal -

5 15 R R=L Normal -

L (FHC) Narrow, straightened 3-4, 6-7 -

6 57 R(FHC) Narrow - -t - -
L R = L Narrow -

7 71 R R=L Narrow
L (FHC) Narrow - A

8 51 R R=L Normal - PB
L (FHC) Normal 13-6-10 4- + d-

9 35 R R =L Normal -

L (FHC) Normal - - - 1 -

10 27 R R L Normal - PB
L (FHC) Normal - +

I1 42 R (FHC) R=L Dilated - -
L Normal -

12 39 R R L Narrow
L (FHC) Narrow 7-12-3 + +

PP pupillary part of the iris. CP ciliary part of the iris. PB pupillary border. -A-1- extensive. + = moderate. - absent

of the eye with FHC was slightly more delayed than
in the contralateral eye (Fig. 1 A, B). The eyes
with FHC showed narrow, straightened radial iris
vessels, an ischaemic iris sector, and neovascularisa-
tion with leakage in the pupillary and ciliary parts
of the iris (Figs. 1-2), while the contralateral eyes
showed normal vascular pattern of the iris without
any ischaemia or neovascularisation (Fig. 1 B)
and only scanty fluorescein leakage at the pupillary
border. In a 12-year-old boy (Case 4) the flow was
slightly delayed in the anterior part of the eye with
FHC, showing fluorescein leakage near the pupillary
margin.

In 8 patients (Cases 5-12) the flow began simul-
taneously in the anterior part of both eyes (Fig.
3 A, B). In a 15-year-old boy (Case 5) the eye with
FHC showed narrow and straightened radial iris
vessels, ischaemic iris sectors, moderate neo-
vascularisation with leakage in the ciliary part of
the iris and leakage of fluorescein in the pupillary
part of the iris, whereas the angiographic findings
in the contralateral iris were normal. In three patients
(Cases 8-10) the breadth of the radial iris vessels
was bilaterally normal; the iris of the eyes with

FHC showed moderate fluorescein leakage near the
pupillary margin (Case 9), an ischaemic sector
(Case 8), and moderate (Case 8) or extensive (Case
10) neovascularisation with extensive fluorescein
leakage in the ciliary and pupillary parts of the iris
(Figs. 3, 4). The angiographic findings in the
contralateral iris were normal except for minimal
fluorescein leakage at the pupillary border (Fig.
3 F, H) in 2 cases (8, 10). A 42-year-old man (Case
11) showed dilated radial iris vessels and moderate
fluorescein leakage in the ciliary and pupillary parts
of the iris in the eye with FHC; the angiographic
findings in the contralateral iris were normal.

In 2 elderly patients the angiograms revealed
narrow radial iris vessels in both eyes; extensive
fluorescein leakage was seen in the pupillary part
(Cases 6, 7) and moderate fluorescein leakage in the
ciliary part (Case 7) of the iris in the eye with FHC
(Fig. 5). In the patient with pigmentary retinal
dystrophy in both eyes (Case 12) the radial iris vessels
were bilaterally narrow; the eye with FHC showed
a large ischaemic iris sector, neovascularisation in
the ciliary part, and fluorescein leakage in the
pupillary and ciliary parts of the iris.
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-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... J

Fig. 1 (A, B) Simultaneous bilateral iris angiogram in FHC (Case 3) showing (A) affected eye with beginning of
flow in radial iris arteries and in neovascular tufts of ciliary part, and (B) contralateral eye with normal iris vasculature
in arteriovenous phase. (C, D) Affected eye (C) 6-4 s later showing narrow radial iris vessels andpronounced
neovascularisation, and (D) 12 s later showing diffuse leakage

Discussion

Conventional iris angiograms in heterochromia
may be difficult to interpret (Amalric, 1971). We
used simultaneous bilateral iris angiography, which
permits following the flow in both eyes and direct
comparison of changes in the affected eye with the
normal contralateral eye.

Simultaneous bilateral iris angiograms revealed
in this study a slightly delayed iris circulation in 4
eyes and narrow radial iris vessels in 7 eyes with
FHC. Histopathological studies have shown in
FHC thickening and hyalinisation of the walls of
the iris vessels, with proliferation of the endothelium

reducing the lumen (Georgiades, 1964). We found
ischaemic iris sectors as a sign of defective iris
perfusion in 6 eyes with FHC. The slowing of iris
circulation, narrow radial iris vessels, and ischaemic
iris sectors seen in this study suggest that there is
anterior segment ischaemia in eyes with FHC.

Simple biomicroscopic examination does not
reveal neovascularisation of the iris in FHC (Cam-
pinchi, 1973). In this study angiograms revealed
neovascularisation of the iris in 8 eyes with FHC.
It was associated with an ischaemic iris sector in 6
cases and was most prominent in the eyes with
narrow and straightened radial iris vessels. Thus
anterior ocular ischaemia occurred in most eyes
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Fig. 2 Iris angiogram in FHC (Case 2). (A) Narrow radial iris arteries, ischaemic iris sector (arrows), and (B)
extensive neovascularisation which (C) leak fluorescein. (D) Diffuse leakage in late phase

with FHC and neovascularisation of the iris.
In this study all eyes with FHC showed fluorescein

leakage of the iris vessels. Leakage was most
prominent at the site of newly-formed vessels, but it
was also seen in 4 cases (4, 6, 9, 11) without neo-
vascularisation. These findings are in good agreement
with Amsler and Huber's (1946) observations on
increased fluorescein permeability of blood-aqueous
barrier in FHC. Sclerosis and hyalinisation of the
iris vessels and neovascularisation may explain also
the vascular fragility seen in FHC as filiform
haemorrhage on puncture of the anterior chamber.
The angiographic findings in the iris in different

eyes with FHC showed some variations. This may
be explained on the basis of different age of the
patients and different grade and stage of the disease.

The present results suggest that at the beginning of
the disease there is leakage at the pupillary border
and near the pupillary margin (Case 4). Later the
radial iris vessels may become narrow and
straightened with an ischaemic iris sector (Case 5),
and in a late stage neovascularisation and extensive
leakage are seen.
The present results support the hypothesis of a

vascular pathomechanism in FHC. Flare and cells in
the anterior chamber, iris atrophy with rubeosis,
and cataract have been experimentally produced by
occluding the long posterior or anterior ciliary
arteries (Vassileva et al., 1975). We have seen cases
in which signs similar to those in FHC have
followed surgery for retinal detachment or squint, or
recurrent necrotising rheumatic scleritis. The patho-
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Fig. 3 Simultaneous bilateral iris angiogram in FHC (Case 10) (A, B) Arterial phase showing (A) affected iris with
radial arteries ofnormal breadth and neovascularisation in ciliary part, and (B) contralateral iris with normal radial
arteries. (C, D) A rteriovenous phase showing (C) affected iris with neovascularisation in pupillary and ciliary parts
and (D) contralateral iris with normal vascular pattern. (E, F) Late venous phase showing (E) affected iris with
fluorescein leakage from new vessels, and (F) contralateral iris with normal radial veins
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Fig. 3 (G, H) Late phase showing (G) affected iris with diffuse leakage, and (H) contralateral iris with scanty
leakage at pupillary border

Fig. 4 Iris fluorescein angiogram in FHC (Case 8) showing (A) neovascularisation, and (B) 18-4 s later, leakage of
dye from new vessels

Fig. 5 Iris fluorescein angiogram in FHC (Case 7). (A) Narrow radial iris vessels and neovascularisation.
(B) 8-8 s later, extensive leakage around the pupil and leakage ofdye from new vessels in ciliary part

720

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.62.10.715 on 1 O

ctober 1978. D
ow

nloaded from
 

http://bjo.bmj.com/


Fuchs's heterochromic cyclitis: a simultaneous bilateral fluorescein angiographic study of the iris

mechanism in these cases was obviously the inter-
ruption of the blood supply to the anterior segment.
Because the iris vessels are purely sympathetically
innervated (Ehringer and Falck, 1966), dysfunction
of the sympathetic innervation of the iris on a
hereditary basis may explain the pathogenesis in
FHC.

This study was supported in part by the Medical Research
Council for the Academy of Finland.
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