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Indocyanine green 
angiographic features 
of traumatic choroidal 
ruptures 

Abstract 

Purpose To investigate the indocyanine green 

(lCG) angiographic findings of healed 

traumatic choroidal ruptures. 

Methods Three eyes of two patients with 

choroidal ruptures underwent both 

fluorescein angiography and ICG angiography 

with a digital high-resolution system. 

Results Fundus examination showed healed 

choroidal ruptures in all three eyes. Two of the 

eyes had old macular scars and one eye had a 

recent choroidal neovascular membrane with 

serous detachment of the macula. On 

fluorescein angiography, the choroidal 

ruptures showed hypofluorescence at very 

early stages followed by late 

hyperfluorescence. On ICG angiography, the 

choroidal ruptures were hypofluorescent in 

early, mid and late phases. ICG angiography 

provided a clear delineation of the choroidal 

ruptures. In all eyes, the lesion was better 

defined on the ICG angiogram than on the 

fluorescein angiogram. 

Conclusions ICG angiography can be helpful 

in the clinical evaluation of choroidal ruptures 

and can be used together with fluorescein 

angiography for the diagnosis and follow-up 

of choroidal ruptures. 
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A choroidal rupture consists of a tear in the 
choroid, Bruch's membrane and the retinal 
pigment epithelium secondary to blunt or 
perforating trauma to the eye. Traumatic 
choroidal ruptures can be grouped into direct 
and indirect types. Direct choroidal ruptures are 
located anteriorly at the site of impact and 
oriented parallel to the ora. Indirect choroidal 
ruptures occur opposite the site of impact and 
appear as crescent-shaped, vertical lesions 
concentric to the optic disc.1 

At the acute stage, the diagnosis of choroidal 
rupture may be difficult as the subretinal 
haemorrhage obscures the lesion both in fundus 
examination and in fluorescein angiography. 
After the reabsorption of haemorrhage, fundus 
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examination detects most choroidal ruptures. 
Fluorescein angiography may aid in the 
detection of small choroidal ruptures and 
suspected choroidal neovascular membranes.1,2 

Indocyanine green (ICG) angiography 
performed with high-resolution digital systems 
is the best method currently available to view 
the choroidal circulation and to delineate and 
study choroidal vascular disorders? ICG 
angiography can be helpful in the diagnosis of 
choroidal ruptures that are obscured by 
haemorrhage in the acute stages.4,5 ICG 
angiography can also be helpful in 
understanding the healing process of the 
choroidal vascular system after traumatic 
choroidal ruptures. 

We report the ICG angiography findings in 
three eyes with healed traumatic choroidal 
ruptures. Although acute choroidal ruptures 
have been studied with ICG angiography 
previously,4,5 the ICG angiographic features of 
healed traumatic choroidal ruptures have not 
been reported. 

Case reports 

Case 1 

A 30-year-old man had acute visual loss after 
blunt trauma to his right eye 3 years previously. 
Choroidal rupture and submacular 
haemorrhage was diagnosed after the trauma. 
Initial visual acuity was 20/200. Three months 
after the trauma vision improved to 20/30 and 
fundus examination revealed that the 
submacular haemorrhage had resorbed. Two 
years after the trauma, vision suddenly 
deteriorated to 40/200 and fundus examination 
revealed subfoveal choroidal 
neovascularisation. 

Nine months after the diagnosis of choroidal 
neovascular membrane, the best corrected 
visual acuity was 40/200 in the right eye and 
fundus examination revealed a vertical 
choroidal rupture temporal to the fovea and a 

disciform scar at the fovea (Fig. la). 
On fluorescein angiography, the choroidal 

rupture showed hypofluorescence at very early 
stages followed by late hyperfluorescence. In 
addition, staining of the disciform scar was 
observed (Fig. Ib). 
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On ICG angiography, the choroidal rupture showed 
hypofluorescence in early, mid and late phases. 
Although some of the large choroidal vessels passing 
beneath the rupture were patent, these were scant 
compared with the adjacent areas (Fig. Ic). The disciform 
scar was hypofluorescent in the early stages and 
hyperfluorescent in late stages. 

Case 2 

A 24-year-old man presented with decreased vision in 
both eyes. Fifteen days earlier he had been in the near 
vicinity of an explosion that had caused multiple small 
lacerations to his face and his vision had deteriorated 
rapidly. Both globes were intact and no ocular 
perforation was diagnosed after the trauma. 

Initial visual acuity was 20/200 in the right eye and 
20/20 in the left eye. The anterior segment examinations 
of both eyes were normal and the fundus examination 
revealed subretinal haemorrhages at the macula of the 
right eye and upper quadrant of the left eye. 

After the resorption of the subretinal haemorrhages, 
visual acuity was 20/400 in the right eye and 20/20 in the 
left eye. The fundus examination showed a vertical 

(b) 

Fig. 1. Case 1. (n) Flmdus photograph of the right eye demonstrating 
the choroidal rupture and the disciform scar. (b) Late phase jluorescein 
angiogram of the right eye showing staining of the choroidal rupture 
and the disciform scar. (c) Mid-phase indocyanine green (ICG) 
angiogram of the right eye showing the hypojluorescence of the 
choroidal rupture. Some of the large choroidal vessels are visible as they 
cross under the choroidal rupture. 

choroidal rupture temporal to the fovea in the right eye 
(Fig. 2a) and a V-shaped choroidal rupture in the left eye 
(Fig. 3a). 

One year later, vision deteriorated to 20/150 in the left 
eye. Fundus examination showed serous elevation 
starting from the choroidal rupture temporal to the disc 
and extending up to the fovea. Both fluorescein 
angiography and ICG angiography were carried out. 

The early stages of fluorescein angiography revealed 
hypofluorescence of the choroidal ruptures in both eyes 
followed by hyperfluorescence due to the staining of the 
ruptures in the late stages of the angiography (Figs. 2b, 
3b). Fluorescein angiography also demonstrated an 
extrafoveal choroidal neovascular membrane originating 
from the edge of the choroidal rupture in the left eye (Fig. 
3b). 

On ICG angiography of both eyes, choroidal ruptures 
demonstrated hypofluorescence starting from the early 
phases and becoming more hypofluorescent in the 
middle and late phases (Figs. 2c, 3c, 3d). A few large 
choroidal vessels were visualised as they passed under 
the rupture lines without any distortion. The choroidal 
neovascularisation in the left eye demonstrated 
hyperfluorescence in the late phase. 
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The choroidal neovascular membrane was treated 
with laser photocoagulation and visual acuity improved 
to 20 / 40 2 weeks after the treatment. 

Discussion 

The reported incidence of choroidal ruptures varies 
between 5.8% and 8.1% in eyes with blunt trauma.6,7 

Histopathologically, fibroblastic proliferation starts 4 
days to 2 weeks after injury and a gliotic scar develops 
after 3-4 weeks.1 However, choroidal neovascularisation 
from the margins of the rupture may develop at any time 
and may be the major cause of poor vision resulting from 
choroidal rupture.8 

Fluorescein angiography may be helpful in 
demonstrating the extent of visible choroidal ruptures 
more accurately than ophthalmoscopy and also 
represents a valuable tool for the detection of secondary 
choroidal neovascularisations.9 On the other hand, 
fluorescein angiography has major drawbacks for the 
examination of choroidal vascular pathologies such as 
choroidal ruptures. The main problem originates from 
easy leakage of fluorescein dye from the choriocapillaris, 
which prevents adequate visualisation of the choroidal 
vasculature. Furthermore, the exact borders of the 
rupture can be seen only in the very early stages of 

(b) 

Fig. 2. Case 2. (a) Fundus photograph of the right eye demonstrating 
the choroidal rupture. (b) Late phase fluorescein angiogram of the right 
eye showing staining of the choroidal rupture. (c) Late phase ICG 
angiogram of the right eye, showing the hypo fluorescence of the 
choroidal rupture. 

fluorescein angiography. Starting from the early phases 
of fluorescein angiography, the scar tissue stains with 
leaking fluorescein, which prevents adequate 
visualisation of the deeper layers of the choroidal 
vasculature. 

ICG angiography has several advantages over 
fluorescein angiography for imaging the choroidal 
circulation and its pathologies. These advantages make 
ICG angiography a valuable tool for the examination of 
choroidal ruptures. The high serum protein binding ratio 
(98%) of indocyanine green prevents leakage of the dye 
from the choriocapillaris and enables a clear view of 
choroidal circulation.lO Another advantage of ICG 
angiography is its fluorescence in the near infrared 
spectrum (835 nm). The light absorption of retinal 
pigment epithelium and choroid was 21-38% at a 
wavelength of 800 nm in contrast to a 59-75% light 
absorption at 500 nm. Therefore, light at a wavelength of 
835 nm can penetrate haemorrhage, serous exudation 
and ocular pigments better than fluorescein 
angiography.l0 

In the acute stages, ICG angiography can visualise 
choroidal ruptures obscured by haemorrhage better than 
fluorescein angiography can. In the study by Arend et al.4 
three patients with acute traumatic choroidal ruptures 
were evaluated by both fluorescein and ICG 



(a) (b) 

(c) (d) 

Fig. 3. Case 2. (a) Fundus photograph of the left eye demonstrating the choroidal rupture and serous elevation of the retina between the fovea and 
the optic disc. (b) Late phase fluorescein angiogram of the left eye showing staining of both the choroidal rupture and the choroidal neovascular 
membrane. (c) Mid-phase lCG angiogram of the left eye showing the hypofluorescence of the choroidal rupture. (d) Late phase ICG angiogram of the 
right e1Je showing the hypo fluorescence of the choroidal rupture. 

angiography. The authors reported that choroidal 
ruptures were well localised in ICG angiograms in both 
early and late phases. When compared with the ICG 
angiography, fluorescein angiography underestimated 
the defects in the early phases and overestimated the 
defects in the late phases. The authors concluded that 
ICG angiography is helpful in the diagnosis of major and 
minor ruptures of the choroid, in defining the extent of 
choroidal ruptures, and in furthering the understanding 
of the pathology of choroidal ruptures.4 

In our cases, the choroidal ruptures were quite old, 
representing the scar phase. ICG angiography was 
performed to determine the extent of choroidal damage, 
to evaluate the healing process and scar formation at the 
choroid, to detect secondary choroidal 
neovascularisations, and to investigate the 
pathophysiology of choroidal neovascularisation in 
choroidal ruptures. 

ICG angiography demonstrated the extent of 
choroidal ruptures better than fluorescein angiography 
in all three eyes. On fluorescein angiography the size of 
the choroidal ruptures was underestimated in the early 

stages and overestimated in the late phases. With ICG 
angiography, however, the exact size of the ruptures was 
observed accurately. 

On fluorescein angiography the choroidal circulation 
under the rupture lines was observable only at the very 
early stages. Around the twentieth second of fluorescein 
angiography, complete staining of the scar tissue 
prevented visualisation of the choroidal circulation 
under the rupture lines. In contrast, filling of the patent 
large choroidal vessels was observed with ICG 
angiography. 

In summary, ICG angiography together with 
fluorescein angiography can be helpful in the diagnosis 
and follow-up of choroidal ruptures. 
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