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Figure 4: Fluorescein
angiogram of temporally
situated ICR with
CRNVM occurring four
months after injury. (a)
Early phase. (b) Late
phase.

Figure 4A

7-14 days of the injury.'® Histopathological
studies in eyes with choroidal ruptures have
shown that choroidal neovascularisation -occurs
as part of the repair process, generally regress-
ing completely in the early postinjury stage."”
Whether an exuberant overgrowth of this normal
reparative choroidal neovascularisation or a per-
sistence of this membrane in a dormant asymp-
tomatic""” phase under the RPE is responsible
for the early type of CRNVM is open to specula-
tion. Late onset CRNVM (more than one year
after the injury) could also arise from a dormant
choroidal neovascular membrane. However it
would seem more likely, especially in cases
occurring many years after the injury, that these
represent a new CRNVM developing in an area
of weakness — perhaps constituting a form of
involutional macular degeneration due to
localised, excessive ‘wear and tear’ following the
trauma.

We noted two distinct patterns of rupture
which gave rise to a CRNVM both in our series
and in the majority of the reported cases' """ ;
(1) thin partial thickness ICR situated tem-
porally and curving through the fovea; (2) ICR
superior or inferior to the disc stopping just short
of the fovea.

With thin, partial thickness ICR the CRNVM
can develop at almost any point on the rupture,
though it is usually near the fovea. If the ICR is

Figure 5: Patient presenting with visual distortion.
Fluorescein angiogram shows ICR inferior to disc with
CRNVM at foveal end. History of contusional injury eight
‘years previously (punch) given only in retrospect. Symptoms
settled without treatment, maintaining 6/9 vision.

Figure 4B

broad and full thickness, a CRNVM is most
likely to develop if the apex of the rupture
extends into the perifoveal region, and the
CRNVM would then occur at the foveal end.

The predilection of CRNVM for the macular
region is well established in other diseases®* and
presumably accounts for the perifoveal situation
of most CRNVMs associated with ICRs. The
neovascular inhibitory ability of the RPE is least
in the perifoveal region and appears to decline
with age.” Consequently ruptures of BM and
damage to the RPE are much more likely to
result ina CRNVM in this site than at other areas
in the retina.”

The final visual outcome in these eyes was
relatively good, if we remember that most had no
treatment. The benign nature of these CRNVMs
is attributable to the fact the majority of con-
tusional eye injuries occur in young males? with
healthy RPE. Furthermore the type of rupture
which gives rise to a CRNVM often produces a
very focal area of damage; therefore the ICR is
surrounded by a zone of healthy RPE function-
ing as normal to inhibit angiogenesis.* Presum-
ably CRNVMs arise at sites where a balance has
been achieved, such that the damage to the RPE
and Bruch’s membrane is sufficient to prevent
them from performing their normal task of
inhibiting subretinal neovascularisation, while
the damage incurred by the choriocapillaris is
insufficient to prevent it from proliferating
through any gaps created.

It is worth noting that ‘other factors’ (laser for
diabetic retinopathy, retinal detachment,
hypotony) may have played a part in the
development of the CRNVM in three out of eight

Figure 6: Broad ICR inferior to disc with CRNVM at foveal
end. Visual acuity maintained at 6/6.
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Figure 7: Swollen optic
disc due to prolonged
hypotony in eye with ICR
and traumatic
cyclodialysis cleft.
Subfoveal CRNVM
developed four months
after injury.
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Figure 8: Scattergram of
visual acuity changes in
eight eyes with ICR and
CRNVM.
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of the patients, a possible link being macular
oedema. Either the swelling due to the presence
of extracellular fluid, which would provide
spaces in the retina into which the CRNVM
could grow,” or subtle changes at a cellular level
could have been the precipitating factor in these
‘at risk’ eyes. Moreover, in the cases of retinal

detachment and diabetic retinopathy, retinal .

ischaemia, which has been shown to be a factor in
CRNVM formation, may have had an
influence.”

Although disciform scar formation with cen-
tral loss of vision is not an inevitable outcome in
these eyes,**” we believe that, if an eye has been
identified as having an ‘at risk’ rupture, a
fluorescein angiogram should be performed once
the retinal haemorrhage has cleared. Not only
does this act as a baseline which will help the
interpretation of any later changes, but occasion-
ally an asymptomatic membrane may be
detected, which would then require frequent re-

Wood, Richardson

examination. All these patients should be
warned of the symptoms of a CRNVM and
closely followed up for the first six months after
the injury, as it is during this period that they are
most at risk of developing a neovascular mem-
brane. However, in view of the possibility of

-spontaneous regression, and occasional difficul-

ties in accurately identifying the CRNVM,* laser
treatment is justified only after a period of
observation. Finally it is worth bearing in mind
that an apparently idiopathic CRNVM may
actually be related to previous trauma.

1 Archer DB, Canavan Y. Contusional eye injuries: retinal and
choroidal lesions. Aust ¥ Ophthalmol 1983; 11: 251-64

2 Kaufman JH, Tolpin DW. Glaucoma after angle recession.
Am J Ophthalmol 1974; 78: 648-54.

3 Gass JDM. Stereoscopic atlas of macular diseases. St Louis:
Mosby, 1970: 94-6.

4 Dean Hart JC, Raistrick ER. Indirect choroidal tears and late
onset serosanguinous maculopathies. Graefes Arch Clin Exp
Ophthalmol 1982; 218: 206-10.

5 Turut P, Hochart G Les membranes néovasculairs dans les
ruptures choroidienne traumatique interét de la photo-
coagulation. Bull Soc Ophtalmol Fr 1979; 11-12: 1061-5.

6 Moorfields macular study group. Treatment of senile macular
degeneration. A single-blind randomised trial by argon laser
photocoagulation. Br J Ophthalmol 1982; 66: 745-53.

7 Fuller B, Gitter KA. Traumatic choroidal rupture with late
serious detachment of the macula. Arch Ophthalmol 1973;

89: 354-5.
8 Smith RE, Kelley JS, Harbin TS. Late macular complications
of choroidal ruptures. Am J Ophthalmol 1974; 77: 650-8.
9 Hilton GF. Late serosanguinous detachment of the macula
after choroidal rupture. Am J Ophthalmol 1975; 79: 997~
1000.

10 Pearlstone AD. Delayed loss of central vision following
multiple posterior segment trauma. Ann Ophthalmol 1980;
12: 409-11.

11 Pruett RC. In: Freeman HM, ed. Ocular trauma. New York:
Appleton-Century-Crofts, 1979: 301-5.

12 Wessing A. Exsudative Makulopthien bei Aderhautrupturen.
Munich: Bergmann, 1980: 353-6.

13 Schatz H, Burton TC, Yanuzzi LA, Rabb MF. Interpretation
of fundus fluorescein angiography. St Louis: Mosby, 1978:

466-7.

14 Hart JCD, Natsikos VE, Raistrick ER, Doran RML. Indirect
choroidal tears at the posterior pole: a fluorescein angio-
graphic and perimetric study. Br ¥ Ophthalmol 1980; 64: 59—
67.

15 Yanuzzi LA, Gitter KA, Schatz H. The macula: a comprehen-
sive text and atlas. Baltimore: Williams and Wilkins 1979:
337.

16 Bunt-Milam AH, Black RA, Bensinger RE. Breakdown of the
outer blood-retina barrier in experimental commotio
retinae. Exp Eye Res 1986; 43: 397-412.

17 Aguilar JP, Green RW. Choroidal rupture: a histopathological
study of 47 cases. Retina 1984; 4: 269-75.

18 Kies JC, Bird AC. Juxtapapillary choroidal neovascularisation
in older patients. Am ¥ Ophthalmol 1988; 105: 11-9.

19 Green WR, Key SN. Senile macular degeneration: a histo-
ggthological study. Trans Am Ophthalmol Soc 1977;75: 180~

4

20 Matsuyama M, Namba S, Higaki T. Fluorescein angiographic
studies on fundus changes in ocular concussion. Folia
Ophthalmol Fpn 1977; 28: 298-307.

21 Bressler NM, Bressler SB, Gragoudas ES. Clinical characteris-
tics of choroidal neovascular membranes. Arch Ophthalmol
1987; 105: 209-13.

22 Ryan S]. Subretinal neovascularisation: natural history of an
experimental model. Arch Ophthalmol 1982; 100: 1804-9.

23 Glynn R], Seddon JM, Berlin BM. The incidence of eye
insi;lries in New England adults. Arch Ophthalmol 1988; 106:

9

24 Glaser BM, Campochiaro PA, Davis JL, Sato M. Retinal
pigment epuhehal cells release an inhibitor of neovascular-
isation. Arch Ophthalmol 1985; 103: 1870-5.

25 Archer DB, Gardiner TA. Morphologrc, fluorescein angio-
graphic, and light microscopic features of experimental
choroidal neovascularisation. Am ¥ Ophthalmol 1981; 91:
297-311.


http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on February 15, 2012 - Published by group.bmj.com

Chorioretinal neovascular membranes
complicating contusional eye injuries with
indirect choroidal ruptures.

C M Wood and J Richardson

Br J Ophthalmol 1990 74: 93-96
doi: 10.1136/bjo.74.2.93

Updated information and services can be found at:
http://bjo.bmj.com/content/74/2/93

These include:

References  Article cited in:
http://bjo.bmj.com/content/74/2/93#related-urls

Email alerting Receive free email alerts when new articles cite this article. Sign up in
service the box at the top right corner of the online article.

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://bjo.bmj.com/content/74/2/93
http://bjo.bmj.com/content/74/2/93#related-urls
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

