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Abstract
Background: This study aims to report the expansion of a choroidal rupture site caused by
blunt ocular trauma using scanning laser ophthalmoscope-optical coherence tomography.
Case Report: The clinical course of a 15-year-old girl with a traumatic ocular injury after
being hit in the eye by an elbow was evaluated. Upon the first examination, the best-
corrected visual acuity was 16/20. The findings were subretinal pigment epithelial hemor-
rhage and vertical choroidal rupture. Three weeks after the trauma, the patient’s visual acuity
was reduced to counting fingers at 30 cm. On fundus examination and fluorescein angi-
ography subretinal pigment epithelial hemorrhage decreased, while the choroidal rupture
expanded; on optical coherence tomography outer retinal changes in the adjacent area were
detected. Discussion: This study reveals that the delayed expansion of a choroidal rupture
site and the delayed change of the adjacent outer retina improved.

© 2013 S. Karger AG, Basel

Introduction
Choroidal rupture is an uncommon complication of blunt ocular trauma; it was first

described in 1854 by Von Graefe as a tear of the choroid, Bruch’s membrane, and the retinal
pigment epithelium (RPE) [1]. Choroidal rupture can occur directly at the site of impact or
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indirectly on the opposite globe side by a countercoup injury; the latter variation makes up
80% of all cases. Indirect choroidal rupture is seen on the temporal side of the optic nerve,
and when the macula is involved, a significant deleterious effect to the vision results. Indirect
choroidal rupture develops in approximately 5% of patients after blunt ocular injuries [2].
And 5-20% of eyes develop secondary choroidal neovascularization (CNV) after the rupture
heals [3-5].

This case is being presented since it shows a vertical indirect choroidal rupture in the
macula and an expansion of the choroidal rupture site that is accompanied by changes to the
outer retina in the third week after injury. To the best of our knowledge, such as case has not
been previously reported.

Case Report

A 15-year-old girl presented with blurred vision after being hit by an elbow on her left
eye. Her best-corrected visual acuity (BCVA) was 16/20. On fundus examination, both a
choroidal rupture that formed a crescent shape concentric to the optic disc and a subretinal
hemorrhage were detected (fig. 1a). Optical coherence tomography (OCT) showed that the
juxtafoveal retinal pigment epithelial layer with Bruch’s membrane was disrupted, and the
inner segment/outer segment (IS/0S) of the photoreceptor junction and the external
limiting membrane (ELM) layer were distorted with suspected pinpoint disruption (fig. 2a).

After 3 weeks, her visual acuity reduced to counting fingers. Fundus examination re-
vealed that the subretinal hemorrhage had absorbed and the choroidal rupture had
expanded. The crescent-shaped window defect including the fovea was observed on
fluorescein angiography (FAG) (fig. 1b). Wider disrupted layers of the RPE, the IS/0S
junction, and the ELM at the corresponding area were detected in OCT. When compared with
the first medical examination after the injury, the IS/0S junction and the RPE adjacent to the
ruptured site were hardly distinguishable, although they were originally clearly observed
(fig. 2b, c).

Steroid pulse therapy (methylprednisolone 500 mg intravenous for 3 days and predni-
solone 30 mg oral, tapering for 11 days) was started in another hospital, and 3 months after
the injury, visual acuity increased to 20/125. Five months later, OCT revealed that the size of
the expanded choroidal rupture had reduced, and the adjacent retina had improved
sufficiently to distinguish the IS/0S junction and the RPE. However, FAG disclosed a
choroidal neovascular membrane originating from the nasal edge of the choroidal rupture
(fig. 1c, fig. 2d). An intravitreal bevacizumab (Avastin, 1.25 mg/0.05 ml; Genentech, Inc., San
Francisco, Calif.,, USA) injection was administered, and 1 month later, the patient’s BCVA of
the left eye had improved to 20/32, and the CNV had shrunk (fig. 1d, fig. 2e). Also the IS/0S
junction and the RPE had improved sufficiently and were able to be distinguished (fig. 2f).

Discussion

Choroidal rupture is a serious complication of nonpenetrating ocular trauma with a
poor prognosis for a return to preinjury visual acuity. Traumatic choroidal ruptures can be
divided into direct and indirect choroidal rupture according to the proximity of the original
contusive injury site. Direct choroidal ruptures occur anteriorly, parallel to the ora serrata,
and in proximity to the site of impact. Indirect choroidal ruptures occur posteriorly, apart
from the site of the original impact, and originate from a countercoup injury against the
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eyeball. Indirect choroidal rupture typically forms a crescent shape that is concentric with
the edge of the optic disc, and 82% of indirect choroidal ruptures, like the present case,
occur on the temporal side of the optic disc [6].

In this case, OCT examination revealed a rupture in both the RPE and Bruch’s membrane
in the macula, and distortions in the IS/0OS junction and the ELM, yet the patient’s BCVA was
16/20. Three weeks after the injury, an expansion of the RPE and the IS/0S junction, and an
ELM disruption were observed, along with a sudden decrease in visual acuity. At 5 months
after the injury, the size of the choroidal rupture had decreased.

Judging by the 3-week mark, the inflammatory response caused by the choroidal rup-
ture may seem to cause expansion around the rupture area followed by contraction.
However, considering the fact that the expansion had decreased 5 months after the injury, it
is thought that the recovery resulted from the decreasing inflammatory response. It is
uncertain whether the inflammation decreased due to the steroid treatment or natural
resolution.

On the OCT examination 3 weeks after the injury, the distinction between the IS/0S
junction and the RPE in the area adjacent to the ruptured retina was unclear. However after
5 months, the distinction was clearly observed. The abrupt vision decrease might have
occurred due to the expansion of the choroidal rupture site along with changes in outer
retina. And 5 months after the trauma, vision had improved as the outer retina regenerated.
Francis and Freund [7] reported on photoreceptor reconstitution after intravitreal
bevacizumab injection for treatment of secondary CNV. Another case report insists that
ocular trauma destroys the photoreceptor OS and the RPE. However, after 7 days, the
damaged photoreceptor OS had disappeared, and the IS had relocated to the RPE. Two
weeks after the trauma, the OS had regenerated [3]. Studies have reported the derangement
of the outer retina on OCT in patients with commotio retinae from trauma, and these studies
share common evidence that a hyperreflective band in the photoreceptor layer was
observed [8-11]. Mansour et al. [8] reported that a damaged area in commotio retinae is a
junction of the photoreceptor OS and the RPE. Additionally, they assert that the photorecep-
tor OS of the outer retina stretch, while Miiller cells keep the inner retina relatively stable
[8]. A recent study on the natural history of the outer retina in spectral domain OCT after
injury of a patient with commotio retinae reported that the IS/0S junction thickened and
reflectivity increased, which resulted from a thinning of the semilucent layer between the
IS/0S junction and the RPE [11]. Although the current case had similar OCT findings to those
seen in commotio retinae, it is suspected the findings were posttraumatic inflammation
change rather than commotio retinae. This is because commotio retinae was not identified in
the ruptured retina in the fundus examination, and because of the unclear distinction
between the IS/0S junction and the RPE adjacent to the ruptured retina 3 weeks after injury.
The change in distinction after 5 months is presumed to have occurred as the inflammation
decreased, which is similar to the improvement seen in the choroidal rupture.

After receiving steroid pulse therapy, the patient’s visual acuity improved, and the size
of the expanded choroidal rupture was diminished in OCT. In addition, the boundaries of the
IS/0S junction and the RPE were clearly examined. However, it is uncertain whether the
inflammation around the choroidal rupture had improved due to the steroid therapy or
through natural resolution.

Five months after the injury, FAG and OCT examination revealed CNV, which was treat-
ed with an intravitreal bevacizumab injection. CNV shrinkage was detected 1 month after the
injection. CNV occurs among 20% of patients with indirect choroidal rupture [5]. A
secondary CNV developing after ocular contusion trauma may be related to a rupture of
Bruch’s membrane, inflammatory response, and abnormal production of vascular endotheli-
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al growth factor. Many reports on the treatment of secondary CNV following choroidal
rupture have been published [12-15], and the present case experienced an improvement
following an intravitreal bevacizumab injection.

A PubMed search was performed without date restrictions (English-language results
only) and with the use of the following terms: traumatic choroidal rupture and OCT. No
report about the expansion of a choroidal rupture has been published to date. Furthermore,
the reason for the expansion is not clear. Additional research is needed to discover the
reason as well as the effect of steroid pulse therapy on the reduction of this expansion.
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Fig. 1. Fundus photography and FAG findings. a At the first medical examination, choroidal rupture at the
macula, subretinal hemorrhage at the posterior pole, and commotio retinae on the temporal side of the
retina. b After 3 weeks, expansion of the choroidal rupture site presents as a window defect including the
fovea. c Hyperfluorescence from CNV at the nasal edge of the rupture site after 5 months. d Staining of the
choroidal rupture and scarred CNV 1 month after an intravitreal bevacizumab injection.
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Fig. 2. OCT findings. a At the first medical examination, disruption of the retinal pigment epithelial layer
with Bruch’s membrane and distortion of the IS/0S junction and the ELM layer. b After 3 weeks,
expansion of the choroidal rupture site and outer retinal changes (red arrowheads). ¢ Vertical scan after 3
weeks, visible outer retinal changes (red arrowheads). d Newly developed CNV after 5 months. e Reduced
CNV 1 month after an intravitreal bevacizumab injection. f Recovery of the expanded choroidal rupture
site and the outer retina 1 month after an intravitreal bevacizumab injection.
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