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Abstract
Submacular hemorrhage (SMH) generally occurs associated with several conditions such as age-related macular degeneration, retinal vascular diseases, or ocular 
trauma. In unthreaded cases, retinal architecture and metabolic activities are damaged, hence SMH can result permanent visual loss. There are several treatment 
modalities of SMH including pneumatic displacement with or without tissue plasminogen activator or vitrectomy and all of them aim to reduce the photoreceptor 
and RPE exposure from the devastating effects of hemorrhage. The patient presenting in this case report, admitted to hospital with sudden visual loss after blunt 
ocular trauma. We observed SMH combined with multiple retinal tears and intraretinal hemorrhage on temporal peripheral retina. We performed peripheral 
laser photocoagulation on temporal retina around the retinal tears in first day of his complaint and intravitreal bevacizumab injection and pure 0.3 ml of 100%  
perfluoropropane gas intravitreal injection for pneumatic displacement an hour later. After maintaining a prone position during 7 days, complete displacement of 
SMH was obtained. The visual acuity of patient improved to 20/25even though there were non-foveal-involving large choroidal rupture and peripheral tears associated 
with blunt ocular trauma. In one-year follow-up period, serious complications due to either intravitreal injection and late complications of blunt trauma including 
endophthalmitis, choroidal neo-vascular membrane, retinal detachment or vitreous hemorrhage was not seen. In conclusion, immediate intravitreal expansible gas 
injection is effective and safe in removal of traumatic SMH.

Introduction
Ocular blunt trauma can cause massive submacular hemorrhage 

(SMH) which results in suddenly deterioration of visual acuity (VA) and 
permanent visual loss. In unthreaded cases, hemorrhage behaviors like 
a barrier between the photoreceptors and retinal pigment epithelium 
(RPE) and it directly blocks oxygen and nutrients distribution in retinal 
layers [1]. Fibrin strands also produce mechanical traction on the 
photoreceptors and they damage retinal architecture, during the clot 
retraction process [2, 3]. These time-specific mechanisms contribute to 
worsening in visual prognosis with increasing duration of SMH. SMH 
has high-risk potential that threats retinal anatomy and visual function. 
The most common treatment strategy is to displace of hemorrhage 
with expansible gas injection [3].

In this case report, we presented traumatic peripheral retinal 
tears and SMH which was completely displaced by intravitreal pure 
perfluoropropane gas (C3F8) injection. To prevent development of 
choroidal neo-vascular membrane (CNM), intravitreal bevacizumab 
injection combined with peripheral laser photocoagulation for 
treatment of retinal tears. As far as we know, our case is the first case 
that has best functional outcomes with the prompt treatment after 
severe blunt ocular trauma even with extensive retinal damage in 
different side of retina.

Case report
A 25-year-old boy presented the ophthalmology department with a 

sudden decrease of vision and a central scotoma in the left eye, one day 
after suffering a blunt trauma being hit in that eye with a wooden stick. 
Best corrected VA showed only the ability to perceive hand motion 
in the left eye compared to 20/20 in the right eye. The intraocular 
pressure (IOP) was 12 mmHg in both eyes. Assessment of the anterior 
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segment of the left eye showed minimal laceration of the bulbar 
conjunctiva. Hyphema, traumatic cataract or rupture of the globe was 
not seen. Fundoscopy revealed subretinal hemorrhage involving the 
fovea and on temporal periphery a slight vitreous hemorrhage with 
retinal tears and intraretinal hemorrhage without retinal detachment. 
There were hypoflurescent areas on fundus fluorescent angiography 
correspond to the blockage on the hemorrhagic fields. Spectral domain 
optical coherence tomography (SD-OCT) (Spectralis®, Heidelberg 
Engineering, Heidelberg, Germany) evaluation showed the presence 
of thick subretinal hyporeflective volume compatible with SMH, in 
the left eye. Figure 1 demonstrates the presenting posterior segment 
evaluation of the patient.

After the use of single-dose topical proparacaine 0.5% (Alcaine®, 
Alcon Laboratories Inc., Fort Worth, TX, USA), laser photocoagulation 
of several lines was performed around the retinal tears to prevent retinal 
detachment. Then, left eye and periocular field were covered with 
sterile drape in operation room and iodine solution % 5 was applied 
for 3 minutes on ocular surface for disinfecting. Intravitreal injection 
of 0.1 ml bevacizumab was performed as an anti-vascular endothelial 
growth factor (anti-VEGF) and he was admitted to lay supine position 
for one hour to intraretinal penetration of bevacizumab. After 
performing the same sterilization procedure in the same day, 0.3 ml 
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of 100% perfluoropropane gas was injected intravitreally from 4 mm 
away the limbus on another quadrant than prior injection. Optic 
disc perfusion was checked with direct ophthalmoscopy immediately 
after each procedure. He was received combined topical ciprofloxacin 
(Vigamox®, Alcon Laboratories Inc., Fort Worth, TX, USA) and 
dexamethasone 0.1% (Maxidex®, Alcon Laboratories Inc., Fort Worth, 
TX, USA) 3 times per day for 7 days. The patient was instructed to 
maintain a prone position in this period.

In post-injection day 1 IOP was 20 mmHg, no sign of infection was 
evident, and the big gas bubble was observed in the vitreous cavity. In 
post-injection day 7, we instructed the patient that the prone position 
was no longer necessary. His VA was 20/100 and the hemorrhage 
started to move out of the fovea. Then, choroidal rupture was revealed 
on parafoveal area beneath the hemorrhage. In posterior segment 
evaluation post-injection month 1, we observed that intravitreal 
perfluoropropane gas completely resorbed, VA improved to 20/25, 
minimal submacular coagulum, parafoveal pigmentation, large 
choroidal rupture region involved to only parafoveal region sparing 
to fovea, minimal subretinal arc shaped hemorrhage on superior 
hemisphere and laser scars around the retinal tear. SD-OCT showed 
distortion in retinal architecture and increase in hyperreflectivite 
over the choroidal rupture area and flattening of the RPE outside the 
distorted field. In 1-year follow-up period, VA was still remained 20/25 
and we considered that choroidal rupture did not involve the fovea and 
intravitreal injection of bevacizumab may additional effect for resorbing 
the displaced SMH and prevent secondary CNM development which 
may involve to central fovea. Therefore, permanent visual loss was not 
developed. Other serious complications associated with either ocular 
blunt trauma or intravitreal injections including endophthalmitis or 
retinal detachment was not seen in this follow-up period. Figure 2 
shows the final imaging of the patient (written consent was obtained 
from patient to use of all images in academic purposes).

Discussion
SMH generally occurs associated with several conditions including 

age-related macular dystrophy, retinal artery macroaneuyrsm, 
polipoidal choroidal vasculopathy, pathological myopia, and ocular 
trauma [2, 4, 5]. The functional outcomes of SMH are varying. Origin 
of SMH and associated ocular co-morbidities may be an important 
decisive factor. In our case, the origin of SMH is ocular blunt trauma 
and there were several ocular co-morbidities such as choroidal rupture, 
retinal tear, vitreous hemorrhage, conjunctival laceration. With a 

prompt combine treatment, we obtained both complete resolution of 
SMH, and significant improvement of VA. Permanent VA lost occurs 
5% cases of ocular blunt trauma due to choroidal rupture and fovea-
involved cases directly cause SMH [6]. In these cases, subsequent 
fibrovascular degenerations restrict the recovery of VA [7]. We 
considered that localization of fibrovascular degenerations following 
choroidal rupture are responsible the permanent visual loss. With the 
prophylactic intravitreal bevacizumab injection, CNM secondary to 
choroidal rupture or vitreous hemorrhage did not occur in follow-up 
period and patient did not need any other treatment including another 
intravitreal anti-VEGF injection or vitrectomy.

The mechanism of ocular injury due to blunt trauma is increased 
anterior-posterior pressure to the globe. Most common posterior 
segment damages following blunt trauma are commotion retina, 
choroidal rupture, retinal tear and dialysis, traumatic macular hole 
and vitreous hemorrhage [8]. In our patient, more than one of these 
posterior segment injuries following blunt ocular trauma were present 
simultaneously. We need to perform multiple treatment procedure 
for this complicated condition to prevent the patient from permanent 
visual loss. 

There are several treatment modalities of SMH such as intravitreal 
gas injection to displace the hemorrhage with or without tissue 
plasminogen activator (t-PA) or vitrectomy [9-11]. All treatment 
modalities aim to reduce the photoreceptor and RPE exposure from 
the toxic effects of hemorrhage. Comparing to surgical drainage, 
pneumatic displacement of the SMH with intravitreal expansible gas 
injection is relatively simple and less invasive approach [12]. Similarly, 
we considered that vitrectomy surgery will be aggressive first step 
treatment choice for 25-year-old boy who admitted to hospital in first 
day of his complaint. Therefore, we performed intravitreal anti-VEGF 
for both acceleration of absorption of hemorrhage and prevention 

Figure 1. Submacular hemorrhage and retinal tears after blunt ocular trauma

Figure 2. Resorbtion of submacular hemorrhage after treatment.
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of development of CNM combine with pneumatic displacement as a 
more convenient first step treatment. 0.3ml 100% perfluoropropane gas 
intravitreal injection was recommended in cases with low VA and thick 
SMH because of its buoyancy is more intense than sulfur hexafluoride 
(SF6) [13]. Buoyancy of perfluoropropane gas, moves SMH away 
from fovea during prone position and protects to photoreceptor 
and RPE. t-PA addition in intravitreal gas injection procedure can 
be considered to improvement the efficacy of treatment, but there 
are several studies that reported no significant difference in final VA 
among pneumatic displacement with and without t-PA groups [9, 14, 
15]. Furthermore, t-PA medication carries some potential risks such 
as recurrent hemorrhage in any layer of posterior segment or retinal 
toxicity [16, 17]. In this regard, we treated the patient with pure 0.3 ml 
100% perfluoropropane gas intravitreal injection. If this treatment is 
performed with proper technique, it is effective and safe. We also did 
not see any of treatment related complication such as IOP spike, optic 
nerve non-perfusion, retinal detachment or vitreous hemorrhage. 

One-week prone position is generally enough for complete 
displacement of SMH if there is no recurrent hemorrhage [18]. 
Shorter time than one week cannot provide desired effects. Insufficient 
positioning does not shift hemorrhage, and this is not a rare situation 
because maintaining of this position is difficult for patient especially 
those are olds, fats or have a pulmonary disease. Furthermore, prolonged 
stay in prone position cause psychological alterations, insomnia, neck 
and back pain [19]. Prone positioning during one week was effective 
for our patient. After this time, we observed that hemorrhage displace 
to superior hemisphere and macular area was clean.

In SMH cases, optimum timing of pneumatic displacement is 
not completely clear. An experimental study showed that severe 
degeneration in retinal layers occurs within 7-14 days [20]. In another 
study argued that irreversible retinal damage begins in first 24 hours 
after the subretinal blood injection [1]. These experimental studies 
are important because of mention the necessary of early treatment. 
To prevent irreversible change of macular photoreceptors, prompt 
displacement of the hemorrhage away from the fovea is recommended. 
Hence, exposure duration in foveal region decreases and movement 
of non-organized hemorrhagic accumulation facilitates [13]. On the 
contrary, Kamci et al. [21] stated that surgical removal beyond 7 days 
after onset of hemorrhage, associates with poor prognosis. In our case, 
we performed pneumatic displacement in first day of his complaints as 
recommended. Although final retinal architecture was far away from 
ideal due to the ocular co-morbidities associated with blunt trauma in 
parafoveal retina, his VA significantly improved. 

As far as we know our case has the highest VA improvement 
which is nearly normal final VA, even the presence of extensive retinal 
damage effecting both peripheral and the central retina associated with 
ocular blunt trauma. In conclusion, immediate intravitreal expansible 
gas injection combination with intravitreal anti-VEGF injection is 
effective and safe in removal of traumatic SMH. With obtaining of 
complete macular clearance from hemorrhage, functional outcomes 
may improve significantly even the presence of ocular co-morbidities 
associated with blunt ocular trauma.
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