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Abstract  

Submacular hemorrhage (SMH) is defined as blood in the area between the neurosensory retina and the retinal pigment epithelium (RPE). The 
etiology that is frequently brought on by intraocular tumors, trauma, myopic choroidal neovascularization, macro-aneurysm, polypoidal choroidal 
vasculopathy (PCV), and neovascular age-related macular degeneration (AMD). A significant submacular bleeding is a typical PCV symptom. 
This case report is to report a submacular hemorrhage case which are managed with pneumatic displacement. A 65-year-old man complaining 
of a sudden decrease in central vision. An evaluation of the fundus revealed a bleeding. The hemorrhage was 4-disc diameters on the largest 
meridian. The patient was performed pneumatic displacement. PCV presents with multiple, recurrent serosanguineous RPE detachments. 
Experts favor the timely displacement of subretinal blood from the macula because they believe that therapy timing is critical in the resolution of 
SMH. The functional prognosis is good, and it is linked to abrupt sight loss.   
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INTRODUCTION 

Blood that is present between the neurosensory retina and the retinal pigment epithelium (RPE)  at the macular 
area due to choroidal and retinal vascular abnormalities is referred to as submacular hemorrhage (SMH) 
(Kunavisarut et al., 2018). A medical condition known as submacular hemorrhage (SMH) is frequently brought 
on by intraocular tumors, trauma, myopic choroidal neovascularization, macro-aneurysm, neovascular age-
related macular degeneration (AMD) and polypoidal choroidal vasculopathy (PCV) (Bardak et al., 2018; 
Kunavisarut et al., 2018). 

Initially identified as bleeding syndrome in the posterior uvea, polypoidal choroidal vasculopathy (PCV) is 
thought to be a form of neovascular AMD that presents as Type 1 neovascularization. However, PCV type 
accounts for <5% of CNV3 instances in Whites, but PCV type accounts for 20%–50% of neovascular AMD 
cases in Asians (Abdelkader et al., 2016). An important submacular hemorrhage is a common indication of 
PCV. Evidence suggests that PCV is associated with a rather high incidence rate of submacular hemorrhage 
(30 to 63.7%) (Kitagawa et al., 2016). 

As early as 24 hours after commencement, photoreceptors and submacular hemorrhage have the potential to 
irreparably damage the retinal pigment epithelium (RPE). This comes from the real bleeding leading to retinal 
damage, which contaminates the photoreceptors due to iron-based toxicity brought on by reactive oxygen 
radicals. The physical barrier effect of bleeding obstructing the visual axis and fibrin-based tractional forces are 
two other well-known reasons of the visual impairment (Heriot, 1997; Isizaki et al., 2016). If treatment is not 
received, SMH usually leads to poor vision in the end. Furthermore, the blood layer blocks the passage of 
nutrients to and from the photoreceptors, retinal pigment epithelium (RPE), and choroid by acting as a 
diffusion barrier (Djatikusumo et al., 2023, Lienderi et al., 2012). 

As of right now, there is no traditional treatment for SMH related to PCV. Numerous treatment options for 
superficial macular hole (SMH) have been reported. These include the following: pneumatic displacement (PD) 
with or without IV tissue plasminogen activator (tPA), intravitreal (IV) anti-vascular endothelial growth factor 
(VEGF) agent, pars plana vitrectomy (PPV) with tPA-assisted PD, gas, IV injection of tPA, and anti-VEGF 
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agent; surgical removal of hematoma, with or without removal of the choroidal neovascular membrane 
(CNVM), and subretinal tPA and an anti-VEGF agent (de Jong et al., 2016; Hykin, 2015). 

One method of managing bleeding behind the macula is pneumatic displacement, which involves injecting gas. 
The main benefit of this technique is that blood is moved from the macula, which is located beneath the retina, 
to other parts of the retina that are not as important for vision. This is not an attempt to halt the bleeding; 
rather, it is meant to keep the macula from suffering irreversible damage from the blood below (Chang et al., 
2014; McCannel et al., 2014). The objective of this case report is to provide a case of submacular hemorrhage 
treated with pneumatic displacement. 

Case Illustration 

A man 65 years of age was referred to the Vitreoretinal division in Soetomo General Hospital, Surabaya, 
reporting that after waking up, his left eye's central vision had suddenly decreased, estimated as less than seven 
days before. He complaining of seeing a black shadow in his central vision. There was no history of wearing 
eyeglasses in both eyes. Past medical history of trauma is denied, history of diabetes mellitus is denied, history 
of hypertension is denied, history of frequent bleeding is denied before. Physical examination of generalist 
status are general conditions: good, blood pressure: 130/70 mmHg, pulse: 84x/minute, temperature: 36,5°C, 
respiration: 18x/minute. 

The intraocular pressure was 11 mm Hg and the best corrected visual acuity in the left eye was one meter 
counting fingers at the ophthalmological examination. In the right eye, the visual acuity was 0.30 LogMAR 
corrected +1.00D became 0.00 LogMAR, the intra ocular pressure was 14 mmHg. An examination of the 
anterior segment in both eyes showed a deep anterior chamber, iris radier, pupil isocoria in 3 mm diameter, and 
pupillary reflex both eyes were normal, and the lens in both eyes were opaque (Figure 1). Extra-ocular motions 
were normal in both eyes.  

 

 

Figure 1. Anterior segment in both eyes show immature cataract. 

On the posterior segment examination, a large hemorrhage was found at the submacular in the left eye. The 
hemorrhage was 4-disc diameters on the largest meridian. a large submacular hemorrhage was documented 
through fundus imaging (Figure 2). the fundus examination in the right eye was normal. 

 

Figure 2. During the fundus examination, a significant hemorrhage in the left eye was discovered. 
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Examination with optical coherence tomography (OCT) can reveal the macula layer, subretinal fluid, subretinal 
blood, and assess retinal pigment epithelium (Regillo et al., 2011). The typical symptom of PCV, as shown by 
the scanning of the left eye, was a massive submacular hemorrhage and a dome-like elevation of RPE with 
considerable internal reflectivity.  (Figure 3). Management is informed consent, hospitalized, pro pneumatic 
displacement, pro x-ray thorax PA, blood check. The choice of therapy in this patient is carried out by 
Pneumatic Displacement by injecting SF6 gas (Figure 4). The bulbar conjunctiva was cleaned and prepared 
using povidone-iodine to ensure aseptic conditions (Arun et al., 2015). 

To keep the intraocular pressure stabile, parasintesis of the anterior chamber was performed. Using a 30-gauge 
needle inserted intravitreally 4mm from the limbus in phakic eyes, 0.4 ml of 100% sulfur hexafluoride (SF6) gas 
was administered. Expansile gas (SF6) was injected into the vitreous cavity. After surgery, the patient was 
advised to stay in a prone position for at least seven days. 

The next six-day, patient said an improvement on his central vision. From the examination of best corrected 
visual acuity in the left eye was two meters counting finger and intraocular pressure was 13 mm Hg. The fundus 
examination and the OCT examination on the left eye show a decreased in submacular hemorrhage (Figure 5). 
Then, this patient is planned to treat with serial antiVGEF injection to improve the condition. 

 

 

 

Figure 4. Pneumatic Displacement by injecting SF6 gas. 4A. Povidone-iodine was used to clean and prepare the bulbar conjunctiva.4B 
parasintesis of the anterior chamber was performed. 4C. 4mm from the limbus in phakic eye. 4D. gas was injected intravitreally. 

DISCUSSION 

We report a case of pneumatic displacement and expansile gas (SF6) injection for extensive submacular 
hemorrhage. The 65-year-old patient complained of a sharp decline in his left eye's central vision after waking 
up, which he estimated to have occurred fewer than seven days prior, and was referred to the Vitreoretina 
section of Soetomo General Hospital, Surabaya. He said that he could see a black shadow in the center of his 
eyesight.blurry vision without experiencing any discomfort, absence of red eyes, perception of a flash of light, 
absence of a flying item, and perception as though there were no curtains. 

One common sign of PCV is an SMH. Unexpected sight loss is associated to SMH caused by PCV. 
Serosanguineous RPE detachments are multiple and recurrent in PCV presentations. Feeder arteries attached 
to the fibrovascular PED's RPE monolayer in a "string-of-pearls" pattern are linked to a network of polyps 
(Chang et al., 2018; Kunavisarut et al., 2018). The macula layer, subretinal fluid, subretinal blood, and RPE 
assessment may all be seen in this patient using an optical coherence tomography (OCT) examination. A 
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significant submacular hemorrhage and a dome-like elevation of RPE with substantial internal reflectivity were 
observed during the left eye's scanning, which is indicative of PCV (Fassbender et al., 2016). 

Polyp identification can be aided by the use of OCTA, SD-OCT, and indocyanine green angiography (ICGA). 
Branching vascular network with aneurysmal dilations, commonly referred to as polyps, is seen in ICGA. 
Submacular hemorrhage is known to occur with a very high incidence rate (30 to 63.7%) in cases with PCV 
(Hirashima et al., 2015; Shin et al., 2015). 

During the posterior segment examination, a significant bleeding at the left eye's submacular area was 
discovered. On the largest meridian, the bleeding was four disc diameters in size. A rare but severe side effect 
of choroidal neovascularization is a massive submacular hemorrhage (SMH) (Shin et al., 2015). Pneumatic 
displacement was carried out on the patient via intravitreal gas injection. This method's primary advantage is 
that it transfers blood from the macula beneath the retina to other, less vision-critical regions of the retina. The 
goal of this procedure is to protect the macula from long-term harm caused by the blood beneath, not to stop 
the bleeding. In cases of submacular bleeding (Figure 5), this pneumatic displacement approach offers a 
straightforward, efficient, and minimally invasive treatment (Kim et al., 2018). 

 

 

 

 

 

 

 

 

 

Figure 5. Evaluation after six days post pneumatic displacement. 5A. Hemorrhage in the macula is decreased seen through fundus 
examination 5B. OCT in the left eye show polypoidal lesions as seen as inverted-U-shaped elevations of the RPE, but the hemorrhage 
seems resolved. 

In this case, a week after the symptoms started, the PD was completed. Pneumatic displacement should ideally 
be completed in 7–14 days to reduce irreversible vision loss brought on by submacular hemorrhage. The 
prognosis for vision declines with the duration of hemorrhage in the subretinal space (Bae et al., 2016; Kim et 
al., 2015). According to research on animals, bleeding in the subretinal region causes significant harm to the 
outer nuclear layer and photoreceptors within 24 hours, as well as additional deterioration of the RPE and 
photoreceptors after seven days (Baek et al., 2018; Ying et al., 2016). 

Three primary mechanisms underlie the harm that persistent SMH causes to photoreceptors: toxicity connected 
to iron, reduced oxygen and nutrient transport, and mechanical damage brought on by clot contraction. It's 
critical to remove SMH as soon as possible to reduce side effects and enhance the prognosis for vision. Experts 
support a timely displacement of subretinal blood from the macula because they believe that therapy timing is 
critical in resolving SMH. While older SMH have been linked to significantly worse functional outcomes, the 
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majority of research conducted to yet have included individuals with hemorrhages lasting less than 14 days 
(Abiyoga et al., 2023).   

The SMH intervention employed both non-vitrectomizing and vitrectomizing techniques. Pars-plana 
vitrectomy (PPV) is usually carried out with intravitreal or subretinal injections of recombinant tissue-
plasminogen activator (rt-PA) to dissolve clots in the blood and facilitate the removal of gas tamponade. During 
the surgical evacuation of SMH, the risk of proliferative vitreoretinopathy and retinal detachment is increased 
when PPV is used with a large retinotomy (about 310 mm). A number of case series showed significant VA 
improvement and successful SMH displacement using vitrectomizing techniques (Abiyoga et al., 2023). To 
remove the SMH from behind the fovea, nonvitrectomizing techniques use the administration of intravitreal 
expansile gases, either alone or in conjunction with additional adjuvants. Heriot initially provided a 
straightforward method for treating SMH. that involved injecting tissue plasminogen activator (t-PA) 
intravitreously while simultaneously using expansile gas to pneumatically remove SMH.The patient's post-
operative visual acuity has improved in this case.SMH deriving from PCV typically has positive visual 
implications, however SMH originating from other sources has been associated with a poorer prognosis for 
vision (Kadonosono et al., 2015). The patient's condition is expected to improve much more with a scheduled 
round of antiVEGF injections. Studies looking back have demonstrated that PD combined with IV anti-VEGF 
medications can successfully treat SMH in nAMD patients (Abidin et al., 2024). 

The prognosis in this patient is quo ad functionam dubia due to extensive sub-macular hemorrhage of more 
than 4 disc areas. Better visual outcomes are achieved during the usual clinical course of PCV due to a lower 
incidence of subretinal fibrosis than AMD. The extent and duration of the submacular hemorrhage may 
potentially have an impact on the functional result (Kimura et al., 2015). 

CONCLUSION  

One common indication of PCV is submacular hemorrhage. There is an abrupt loss of vision, but the functional 
prognosis is good. The functional outcome could be affected by the degree and length of the submacular 
hemorrhage.One simple, less invasive procedure that has a decreased chance of intraocular complications is 
pneumatic displacement. Pneumatic displacement aims to transfer blood from underneath the macula to 
regions of the retina that are less crucial for vision. For submacular bleeding, pneumatic displacement therapy 
seems to be a secure and practical method.  
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