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A B S T R A C T   

Purpose: We present a case of traumatic commotio retinae (CR), in which blood flow was evaluated using optical 
coherence tomography angiography (OCTA). 
Observations: An 18-year-old Japanese man presented with traumatic retinal detachment and CR in his left eye, 
which had been hit by a handball. Fundus examination revealed peripheral retinal tear extending from the 1 to 3 
o’clock position with retinal detachment, and CR near the area of tear. Fluorescein angiography (FA) confirmed 
an ischemic area near the retinal tear area at the CR. The patient underwent successful scleral buckling and 
cryopexy. Sequential OCTA imaging was performed and we were able to determine perfusion in the CR area, with 
maintained blood flow. 
Conclusions and importance: In blunt eye trauma, peripheral commotio retinae can be assessed non-invasively 
over time using OCTA. OCTA is a useful method for evaluating peripheral retinal whitened areas.   

1. Introduction 

Commotio retinae (CR), a common ocular fundus feature following 
blunt eye trauma, involves retinal whitening with hemorrhage. CR is 
found in approximately 9.4% of all ocular trauma cases.1 Based on a 
histopathologic study, the whitened area is thought to be caused by 
photoreceptor outer segment disruption.2 The CR area also shows 
increased reflectivity in the photoreceptor outer segment on optical 
coherence tomography (OCT).3 Further, optic coherence tomography 
angiography (OCTA) of macular and peripapillary lesions associated 
with blunt eye trauma have shown impairment of the retinal 
microvasculature.4 

It is important to determine whether blood circulation is maintained 
in the whitened peripheral retinal area in cases of blunt eye trauma, as 
necrotic areas have increased risk of retinal rupture.5 Although fluo
rescein angiography (FA) is a useful method for identifying retinal 
perfusion, it is somewhat invasive and difficult to repeat; in contrast, 
OCTA can evaluate blood flow non-invasively. However, there are few 
reports demonstrating blood flow in CR, and no report has evaluated 
peripheral CR and whether the CR area becomes necrotic.6 

Here, we describe a case of blunt eye trauma associated with CR and 
traumatic rhegmatogenous retinal detachment. A whitened lesion in the 
periphery of the rhegmatogenous retinal detachment was evaluated 
using sequential OCTA, and the lesion was successfully diagnosed as CR. 

2. Case report 

A healthy 18-year-old Japanese man with no prior ocular history was 
hit by a handball in his left eye (OS). His Snellen best-corrected visual 
acuity (BCVA) was 20/20 OS and in his right eye (OD). The intraocular 
pressure was 15 mmHg OD and OS. Fundus examination with a wide- 
field fundus camera (Optos Silverstone®, Nikon, Tokyo, Japan) 
showed peripheral retinal tear extending from the 1 to 3 o’clock posi
tion, with retinal detachment and a whitened area in the supero- 
temporal region OS (Fig. 1). There was no significant change OD. FA 
revealed capillary stasis and perivascular leakage in the whitened area, 
and in the more peripheral area there was nonperfusion (Fig. 2). The 
hyperperfusion area corresponded to the retinal tear area. We captured 
OCTA(PLEX® Elite 9000, Zeiss, Oberkochen, Germany) images with a 
field of view of 12 × 12mm and examined them using the automated 
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superficial retinal slab. OCTA showed that the whitened area was filled 
with blood flow (Fig. 3A and B). 

The patient was treated using scleral buckling. We performed cryo
therapy on the perimeter of the tear; we did not perform prophylactic 
laser photocoagulation or cryotherapy on the whitened area. During the 
postoperative period, OCTA revealed maintained blood flow in the 
whitened area (Fig. 4A–E), and there was no evidence of retinal breaks 
or retinal necrosis in this area. Two months postoperatively, FA showed 
hyperfluorescein at the cryopexy area, and the whitened area was filled 
with blood flow (Fig. 5). Therefore, a definitive diagnosis of CR was 
made in the whitened area, and no laser or other treatments for CR were 
performed. At four months postoperatively, the retina remained 
attached and his BCVA was 20/20 OS. 

3. Discussion 

Almost half of eye trauma cases are sustained by children younger 
than 17 years of age, and eye trauma is the most common cause of 
unilateral blindness in children.7 Thus, the prevention of subsequent 
complications is crucial in the management of eye trauma. CR is a 
common finding in blunt trauma to the eye. CR was first reported by 
Berlin in 1873.8 In CR, the retina has a whitish appearance due to 
extracellular edema. 

In the present case, it was necessary to determine whether the 
whitened area became necrotic, as this area was complicated by trau
matic retinal detachment. The differential diagnosis between CR and 
traumatic retinal necrosis is important because subsequent retinal 
breaks may occur in necrotic lesions. We hypothesized that evaluating 
the perfusion status of the peripheral lesion would help with the diag
nosis, as necrotic lesions have no blood circulation. Blunt trauma may 
secondarily cause peripheral tears following vitreous base traction.9 

Therefore, it is crucial to determine whether there is a problem that must 
be treated. However, in the present case, the whitened area extended 
toward the vascular arcade, and it was difficult to perform prophylactic 
laser photocoagulation or cryotherapy because of atrophic creep. As FA 

Fig. 1. A wide-field fundus camera; Macular-on rhegmatogenous retinal 
detachment and commotio retinae are observed in the supero-temporal retina. 
In this area, retinal tear, extending from the 1 to 3 o’clock position, is observed. 

Fig. 2. Fluorescein angiography (FA); Perivascular leakage is observed in the 
commotio retinae area (arrow), with more peripheral nonperfusion. 

Fig. 3. (A)Optical coherence tomography angiography (OCTA); Pre-operative 
optical coherence tomography angiography shows that the commotio retinae 
area (arrow) has maintained blood flow (Pseudo-colors are used to indicate 
superficial vessels (red), deep vessels (green), and avascular (blue)). (B) A wide- 
field fundus camera shows the postoperative retinal attachment. The area dis
played by OCTA is indicated by a red line. (For interpretation of the references 
to color in this figure legend, the reader is referred to the Web version of 
this article.) 

Fig. 4. (A,B) Optical coherence tomography angiography (OCTA); OCTA shows 
maintained blood flow in the commotio retinae area (arrow) at 1 week (A) and 
2 months (B) postoperatively (Pseudo-colors are used to indicate superficial 
vessels (red), deep vessels (green), and avascular (blue)). (C,D) OCT B-scan 
corresponding to the same area of OCTA show an OCT signal flow in the area at 
1 week (C) and 2 months (D) postoperatively. (E) A wide-field fundus camera 
shows the postoperative retinal attachment. The area displayed by OCTA is 
indicated by a red line. (For interpretation of the references to color in this 
figure legend, the reader is referred to the Web version of this article.) 
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can cause various side effects, such as nausea, vomiting, extravasation, 
and local tissue necrosis, it would have been difficult to perform 
repeated FAs during the observation period.10,11 Thus, we decided to use 
OCTA with swept-source OCT, which can capture a relatively large area, 
allowing us to non-invasively perform repeated evaluations over time. 

4. Conclusions 

In the present case, the whitened area did not become necrotic and 
there was no further formation of retinal breaks. The patient was suc
cessfully treated prophylactic photocoagulation, or cryotherapy. This 
case demonstrates that whitened lesions associated with severe trau
matic retinal detachment can be non-invasively and frequently evalu
ated without numerous FAs to determine whether the CR area becomes 
necrotic, increasing the risk of retinal tears. Therefore, we considered 
OCTA to be a very important and useful method for the non-invasive 
assessment of retinal blood flow in CR. 
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Fig. 5. Fluorescein angiography; Hyper-fluorescein (window defect) (red dots 
line) is observed at the cryopexy area during surgery. The commotio retinae 
area (white arrow) can be observed as filled with blood flow. 
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