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SUBHYALOID HEMORRHAGE: 
ETIOLOGY, TREATMENT STRATEGY, AND OUTCOME

ABSTRACT
Introduction: Subhyaloid hemorrhage can lead to sudden and severe visual loss 
when it occurs in the macular area. Prolonged contact of the retina with
haemoglobin and its catabolites can possibly cause photoreceptor toxicity and 
toxic retinal damage leads to irreversible visual loss.
Purpose: To report the etiology, treatment choices, and outcomes of subhyaloid 
hemorrhage.
Case report: This is a single center retrospective case series involving 5 patients 
with varies underlying factors, such as diabetes mellitus, trauma, retinal vein 
occlusion, aplastic anemia, and Valsalva retinopathy. Age was range from 20 – 67
years old. The duration since onset of hemorrhage varies from 3 days until 2 
months. Patient case 1 had duration about 2 months treated with pars plana 
vitrectomy, while other patients with duration less than 21 days (3 – 14 days) 
received Nd:YAG laser hyaloidotomy. All cases showed subhyaloid hemorrhage 
exceeding 3 DD in size. Follow-up was documented up to 1 month 
postoperatively. Three patients experienced increased visual acuity after the first 
month, while other patients still remained the same necessitating other treatment 
options.
Conclusion: The causes of subhyaloid hemorrhage are highly variable. Pars plana 
vitrectomy, hyaloidotomy with Nd:YAG laser, or observation alone are the main 
treatment options for subhyaloid hemorrhage. Deciding on one treatment option 
over another depends on the presentation and circumstances of each case. The 
final visual prognosis rests on the underlying cause of the SHH and any 
accompanying retinal changes.
Keywords: subhyaloid hemorrhage, laser hyaloidotomy, pneumatic retinopexy, 
vitrectomy

I. Introduction

Subhyaloid hemorrhage (SHH) is defined as an accumulation of blood located

between the internal limiting membrane and posterior hyaloids dan causing a 

localized detachment of the vitreous from the retina. SHH can lead to sudden and 

severe loss of vision when it occurs in the macular area. The most common

primary causes of SHH are Valsalva retinopathy and Terson syndrome. SHH may 

occur secondary to retinal vascular disorders such as proliferative diabetic

retinopathy (PDR), branch retinal vein occlusion, macroaneurysm, and age related 

macular degeneration, and hematological disorders such as leukemia and 
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chemotherapy induced pancytopenia, or after retinal vascular rupture associated 

with shaken baby syndrome or trauma.1-7

The primary aim of treatment is removal of the haemorrhage. Prolonged 

contact of the retina with haemoglobin and its catabolites can possibly cause 

photoreceptor toxicity and toxic retinal damage, which may be irreversible. A 

variety of therapeutic approaches have been developed to treat SHH, such as laser 

hyaloidotomy, pneumatic retinopexy with or without tissue plasminogen activator 

(tPA), intravitreal anti vascular endothelial growth factor (anti-VEGF), and 

vitrectomy. This case report will discuss the etiology, treatment choices, and 

outcomes of SHH.4-7

II. Case Report

Table 1. Characteristics of five eyes with subhyaloid hemorrhage

No.
Age

(years)/ 
Gender

Time to 
treatment

Size Diagnosis Treatment
BCVA

Before 
treatment

1 week 1 month

1. 36/F 2 months 3DD PDR Vitrectomy ½/60 2/60 0.4

2. 49/F 3 days 5DD Trauma
Nd:YAG 

laser
1/60 1/60 0.63

3 67/F 7 days 5DD
Suspected 

RVO
Nd:YAG 

laser
1/300

CFFC
(25cm)

CFFC
(25cm)

4 32/F 14 days 4DD
Aplastic 
anemia

Nd:YAG 
laser

0.1 0.2 0.5

5 20/M 7 days 6DD
Valsalva 

retinopathy
Nd:YAG 

laser
CFFC
(50cm)

CFFC
(50cm)

CFFC
(50cm)

Case 1

A 36-years-old female complained of sudden visual loss in the right eye since 

2 months ago. This complaint was accompanied by floaters, but no photopsia, red 

eyes, or eye pain. The patient had a history of diabetes mellitus since 5 years ago 

but controlled by medication. The patient used eyeglasses with power -1.50 

dioptre on both eyes and had history of panretinal photocoagulation (PRP) laser 1 

month previously on right eye. There was no history of trauma, hypertension, 

dyslipidemia, blood disorders, or other systemic diseases. Best corrected visual 

acuity (BCVA) was ½/60 on right eye and 0.63 on left eye. Fundoscopic 
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examination shows subhyaloid hemorrhage in the macular area measuring 3 disc 

diameters (DD) in size, vitreous hemorrhage, and peripapillary retinal traction on 

right eye, dot blot hemorrhage and cotton wool spot on left eye. Other parts were 

within normal limits. HBA1c was 6.1. The patient was diagnosed with 

proliferative diabetic retinopathy with SHH, vitreous hemorrhage, and tractional 

retinal detachment on right eye, and moderate nonproliferative diabetic 

retinopathy on left eye, accompanied with diabetes mellitus. Pars plana vitrectomy 

was performed with membrane peeling and endolaser. No complication was 

occurred. BCVA of right eye after 1 week was 2/60 and after 1 month was 0.4. 

Systemic regulation was performed by Internal Medicine Department.

Case 2

A 49-years-old female complained of acute visual loss secondary to blunt 

trauma by a fan to her left eye 3 days prior to consultation. There was history of 

hypertension since 1 year ago but routinely take medication. There was no history 

of diabetes mellitus, blood disorders, or other systemic diseases. The patient used 

reading glasses with no distance visual acuity correction. BCVA was 0.8 on right 

eye and 1/60 on left eye. The anterior segment examination showed lens opacities 

(NO1-2NC1-2) on both eyes. Fundoscopic examination shows subhyaloid 

hemorrhage at the macular area measuring 5 DD in size on left eye. Other parts 

were within normal limits. The patient was diagnosed with subhyaloid 

hemorrhage caused by trauma on left eye, immature senile cataract on both eyes, 

and hypertension. Nd:YAG laser hyaloidotomy was performed on left eye. BCVA 

after 1 week was still the same, but after 1 month was 0.63. 

Case 3

A 67-years-old female complained of sudden visual loss in the left eye since 7 

days ago. This complaint was accompanied by floaters, but no photopsia, red 

eyes, or eye pain. There was history of uncontrolled hypertension even though of

under medication. The patient had operation of breast tumor and followed by 

chemotherapy 3 years ago. There was no history of trauma, diabetes mellitus,
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dyslipidemia, blood disorders, or other systemic diseases. Laboratory results, such 

as complete blood count, hemostatic test, blood glucose, and lipid profile, showed 

normal limits. BCVA was 0.63 on right eye and 1/300 on left eye. Anterior 

segment examination showed lens opacities (NO1-2NC3P2) on both eyes. 

Funduscopic examination showed subhyaloidal hemorrhage at the macular area 

measuring 5 DD in size on left eye. Other parts were within normal limits. The 

patient was diagnosed with subhyaloid hemorrhage on left eye suspected to be 

caused by retinal vein occlusion (RVO), immature senile subcapsular posterior 

cataract on both eyes, and hypertension. Nd:YAG laser hyaloidotomy was 

performed on left eye, but some parts was hard to drainage because had been 

coagulated. BCVA after 1 week was CFFC at 25 cm, and after 1 month was still 

the same. Systemic regulation was performed by Internal Medicine Department.

The patient was observed and prepared for vitrectomy if hemorrhage still present

in 1 – 2 months.

Case 4

A 32-years-old female complained of sudden visual loss in the left eye since 

14 days ago. This complaint was not accompanied by floaters, photopsia, red 

eyes, or eye pain. The patient had a history of aplastic anemia and was undergoing 

therapy in Hasan Sadikin General Hospital. There was no history of trauma, 

hypertension, diabetes mellitus, dyslipidemia, or other systemic diseases.

Laboratory results showed pancytopenia with a hypocellular bone marrow. BCVA

was 0.8 on right eye and 0.1 on left eye. Anterior segment examination was within 

normal limits. Funduscopic examination showed subhyaloidal hemorrhage at 

inferotemporal region extending to macular area on left eye with 4 DD in size. 

Other parts were within normal limits. The patient was diagnosed with subhyaloid 

hemorrhage on left eye in accordance to aplastic anemia. Nd:YAG laser 

hyaloidotomy was performed on left eye. BCVA after 1 week was 0.2, and after 1 

month was 0.5. Systemic regulation was performed by Hematology and Oncology 

Division of Internal Medicine Department.
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Case 5

A 20-years-old male complained of sudden visual loss in the right eye since 7

days ago. The patient had constipation with history of repeated strong straining 

for several days prior to the onset. There was no history of blood disorders or 

other systemic disease, trauma, or taking some medication. Laboratory results 

such as complete blood count, hemostatic test, and peripheral blood smear were 

within normal limits. BCVA was CFFC at 50 cm on right eye and 0.8 on left eye. 

Anterior segment examination was within normal limits with no flare, cell, and 

hyphema. Funduscopic examination showed subhyaloidal hemorrhage at macular 

area on right eye with 6 DD in size. There were no clinical findings suggestive of 

any ischemic condition, such as other retinal haemorrhages, cotton wool spots, 

hard exudates, and neovascularisation. Vital signs and other ophthalmological 

examinations were within normal limits. The patient was diagnosed with 

subhyaloid hemorrhage on right eye in accordance to Valsalva retinopathy. 

Nd:YAG laser hyaloidotomy was performed on right eye, but hard to drainage 

because had been coagulated. BCVA after 1 week and 1 month was still the same.

The patient was observed and prepared for vitrectomy if the SHH still persist.

III. Discussion 

Subhyaloid hemorrhage (SHH) is defined as an accumulation of blood located

between the internal limiting membrane and posterior hyaloids dan causing a 

localized detachment of the vitreous from the retina. The hemorrhage is sharply 

demarcated because the hyaloid is attached in the region surrounding the 

hemorrhage. It appears with a shape of air fluid level and completely obscures the

underlying fundus details. SHH can lead to sudden and severe loss of vision when 

it occurs in the macular area.1-5

Premacular or preretinal haemorrhages were the commonly used synonyms for

SHH. SHH also often referred as sub-ILM haemorrhages, although this term is 

anatomically incorrect. It is called as sub-ILM hemorrhage if the hemorrhage is 

located in the superficial retina between the ILM and the retinal nerve fiber layer. 

Sub-ILM haemorrhage funduscopically appears similar to SHH with a glistening 
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light reflex reflected from the ILM overlying the haemorrhage. However, it is 

usually difficult to distinguish clinically between a sub-ILM and a subhyaloid 

haemorrhage. Whereas SHH tends to move slowly towards the bottom of the eye 

after a change in the patient’s head position, sub-ILM hemorrhage is 

immobile.4,5,7

Different primary causes of SHH have been stated, the most common being are 

Valsalva retinopathy and Terson syndrome. SHH may occur secondary to retinal 

vascular disorders such as proliferative diabetic retinopathy (PDR), branch retinal 

vein occlusion, macroaneurysm, and age related macular degeneration. It also 

may occur in hematological disorders, such as leukemia and chemotherapy 

induced pancytopenia, or after retinal vascular rupture associated with shaken

baby syndrome or trauma. It is very important to identify the underlying cause in 

order to proceed to effective treatment.1-7

Ophthalmological examination in five patients in this case report showed 

subhyaloid hemorrhage at macular area. SHH in case 1 – 4 occurred secondary to

other conditions, such as PDR, trauma, RVO, and aplastic anemia. Meanwhile, 

primary SHH was found in case 5 which is due to Valsalva retinopathy.

Preretinal hemorrhage is a known complication of diabetic retinopathy.

Typically patients present with painless loss of vision due to the blood 

accumulation in the premacular area between the retina and posterior hyaloid face 

(SHH), or under the internal limiting membrane (sub-ILM hemorrhage). The 

mechanism is typically caused by bleeding of the new vessels due to traction from 

the posterior hyaloid.8

Aplastic anemia is a blood disorder characterised by anemia, leucopenia, and 

thrombocytopenia. Intraretinal haemorrhages and SHH are the common ocular 

manifestation besides cotton wool spots. Combination of severe anemia and 

thrombocytopenia has been hypothesised to cause diminished capillary

oxygenation, increase in permeability of the blood vessel wall, and reduced 

coagulability, allowing extravasation of blood products through the impaired

endothelial barrier. These mechanisms also occurs in the clinical setting of 

haematological malignancies treated with high-dose chemotherapy.4,6
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Valsalva retinopathy is a form of retinopathy and SHH is a classical ocular 

manifestation. The mechanism of Valsalva retinopathy is due to a sudden rise in 

intrathoracic or intra-abdominal pressure against closed glottis that may cause a 

rapid increase in venous pressure in the eye leading to spontaneous rupture of 

perifoveal retinal capillaries. Healthy young adults are a common age group that 

presented with Valsalva retinopathy with history of Valsalva-like maneuver such

as heavy lifting, coughing, sneezing, vigorous sexual activity, bungee jumping, 

constipation, and also certain procedure that related to increase in intrathoracic or 

intra-abdominal pressure like fiberoptic gastroenteroscopy. Increased venous 

pressure also occurs in the case of retinal vein occlusion which leads to rupture of 

retinal capillaries around macular area.6,9,10

The use of optical coherence tomography (OCT) to identify the plane of the 

haemorrhage has been investigated. OCT performed just above the level of 

sedimented blood can demonstrate two distinct membranes: a highly reflective 

band immediately above the premacular haemorrhage, corresponding to ILM, and 

an overlying patchy membrane with low optical reflectivity consistent with the 

posterior hyaloid. Although a useful diagnostic tool in most patients, OCT can be 

misleading. Despite its high resolution and ability to differentiate the retinal 

layers, misinterpretation of the level of the haemorrhage can occur because of 

high blood reflectivity in recent haemorrhages. At present, the only method to 

confirm the sub-ILM location of an intraretinal haemorrhage remains

intraoperative biostaining of the membrane overlying the haemorrhage and 

pathological examination of the excised membrane.4,9,10

The primary aim of treatment is remove the hemorrhage. The underlying 

disease, patient’s age, the wish of the patient, duration since onset of 

haemorrhage, and the size of the haemorrhage are highly relevant factors affecting 

decisions regarding awaiting spontaneous resorption or administering treatment.

This needs to be addressed when discussing the treatment option with the patient.

Spontaneous resorption of blood entrapped in the subhyaloid space may take 

weeks or months depending on their severity. Generally, most small blood 

entrapped in the subhyaloid space resolve spontaneously and without a sequel, but 



8

extensive hemorrhage tends to be slow and longer. Prolonged contact of the retina 

with haemoglobin and its catabolites can possibly cause photoreceptor toxicity

and toxic retinal damage, which may be irreversible. These conditions are even 

more destructive in sub-ILM than in subhyaloidal haemorrhage because sub-ILM 

hemorrhage tends to remain longer. Early treatment allows rapid restoration of 

vision and visualization of the macular area with expedited access for fluorescein

angiography and macular photocoagulation. Quick recovery becomes particularly 

important for one eyed patients, patient with poor vision in their fellow eye or in 

bilateral cases, or in patient who wants faster visual recovery.1,2,4,6,7,11,12

Other potential complications of longstanding intraocular blood persistence 

include cataract, epiretinal membranes and other macular abnormalities, 

glaucoma, retinal detachment, proliferative vitreoretinopathy, and amblyopia and 

myopia in infants. The underlying mechanism is release of VEGF from retinal 

vasculature impairment lead to extensive tissue inflammation. Intraretinal tissue 

migration and proliferation lead to formation of preretinal membrane, pigmentary 

macular changes, and proliferative vitreoretinopathy. Observation for up to 3 

months for spontaneous clearing of haemorrhage is a clinically accepted practice, 

but others advocate early surgery even for these cases, as a prolonged persistence 

of haemorrhage may cause irreversible retinal damage.1,2,4-6

Five patients in this case report occurred unilaterally with varying onset (range: 

3 days to 2 months). Age ranges from 20 – 67 years. All patients were decided to 

get the early treatment with consideration for faster visual recovery and prevent 

complications of longstanding intraocular blood persistence and irreversible 

visual loss.

A variety of therapeutic approaches have been developed to treat SHH, such as 

laser hyaloidotomy, pneumatic retinopexy, intravitreal anti-VEGF, and pars plana 

vitrectomy. From all of the treatment approaches, the main treatment options for 

SHH are observation, Nd:YAG laser hyaloidotomy, and vitrectomy.1,5-7

Laser hyaloidotomy, introduced in 1973 by Heydenreich and Fechner gives the

entrapped blood a focal opening immediately to drainage into the vitreous cavity.

Synonyms are laser membranotomy and laser puncturing. This drainage can be 



9

done by pulsed Nd:YAG laser. Nd-YAG laser hyalodotomy is a simple, safe, and 

inexpensive out-patient procedure. It achieves rapid resolution of premacular SHH

with restoration of visual function and preventing the need for vitreoretinal 

surgery. The timing of treatment is critical, as successful displacement of the 

hemorrhage is dependent on its ability to flow through the hyaloidotomy opening 

by remaining in liquid form. It might be ineffective in cases more than 21 days. 

Cases with a thick posterior cortical vitreous and media opacity such as cataract 

and vitreous opacity also give some difficulties and not recommended for laser 

hyaloidotomy. 1-5,7,11

Good clinical judgment, appropriate positioning of hyaloidotomy, and use of 

the lowest possible energy level seems prudent for performing Nd:YAG laser 

photodisruption for SHH. The best location to create an opening is at the inferior 

aspect of the blood collection where there is significant hemorrhagic elevation to 

facilitate drainage of the hemorrhage into the vitreous by gravity. The 

hyaloidotomy site should be away from the fovea and major blood vessels. 

Occasionally, it might be advisable to apply the laser to a lateral aspect of the 

blood collection and then use head positioning to drain the blood into the vitreous 

cavity. Energy levels range from 2.5-50 mJ. It is best to start the treatment using 

the least amount of energy and then gradually increase the energy level until an 

adequate opening becomes visible. A buffer is necessary between the laser spot 

and the underlying retina. Dense subhyaloid hemorrhage acts like a shield 

protecting the underlying retina from Nd:YAG laser-induced damage. 1,4,5,7,11

Nd:YAG laser should only be considered in SHH of at least 3 disc diameters 

(DD) in size. This size helps to increase the cushion effect of the hemorrhage in 

order to avoid inadvertent retinal damage by the photodisruptive laser. 

Complications of Nd:YAG laser hyaloidotomy include macular hole, retinal 

detachment, epiretinal membrane formation, and a persistent premacular cavity.

Argon and krypton laser hyaloidotomy have also been tried with some 

success.1,4,5,7,11

Subhyaloid hemorrhage in diabetic retinopathy represented high risk PDR. 

Such cases should be treated promptly with PRP in order to avoid further PDR 
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complications and vision loss. Presence of hemorrhage in the vitreous cavity may

obstruct visibility of the peripheral retina which is required to perform PRP. It is 

essential to perform the PRP before the Nd:YAG laser hyaloidotomy as the 

intravitreal hemorrhage may prevent effective photocoagulation.8

Patients in case 1 had other posterior segment abnormalities, such as vitreous 

hemorrhage and retinal traction. Onset has occurred in 2 months so that laser 

hyaloidotomy cannot be done because the possibility of hemorrhage had been 

coagulated. Patients in cases 2 – 5 have an onset of less than 21 days (range 3 – 14 

days) with a hemorrhage exceeding 3 DD in size (range 4 – 6 DD) so that it can 

be considered for Nd: YAG laser hyaloidotomy.

Pneumatic retinopexy followed by prone positioning is effective to treat SHH 

occurring less than 14 days. The mechanical compression effect of the intraocular 

gas cause the subhyaloid spreading of SHH and complete the posterior vitreous

detachment initiated by the original hemorrhage. This effect can be obtained with 

the use of a short acting gas like SF6 gas.2,7,13,14

Pneumatic retinopexy combined with tissue plasminogen activator (tPA) can 

be considered especially for hemorrhages presenting more than 14 days because it 

becomes solid and may not be displaced by gas alone. tPA catalyzes the 

conversion of plasminogen to plasmin, which is responsible for fibrinolysis, and 

induce posterior vitreous detachment and blood clot breakdown. It may diffuse 

into the subretinal space through the microlesions in the retina caused by 

stretching from the hemorrhage. Gas injection after intravitreal injection of tPA 

can be performed after delay of 3 – 6 hours to allow tPA to migrate across the 

retina. Chou et al. showed that 50 mg of tPA intravitreally is safe to avoid retinal 

toxicity and sufficient for blood clot lysis in subretinal hemorrhages. But tPA is 

not recommended for ruptured retinal arterial macroaneurysms, because of a 

higher incidence of subsequent vitreous hemorrhage. Complications that might 

occur in intravitreal injection consists of endophthalmitis elevated intraocular 

pressure, retinal or choroidal hemorrhage, and retinal break formation2,4,5,7,13,14

Intravitreal anti-VEGF can be considered as nonsurgical treatment option in 

treating SHH. Noorlaila et al. reported satisfactory visual recovery observed at 
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one month afer ranibizumab injection in patient with aplastic anemia and Valsalva 

retinopathy. Anti-VEGF injection had fastened the resolution of haemorrhage. 

Anti-inflammatory and antiangiogenesis properties of anti-VEGF were postulated 

to play an important role in the clearance of haemorrhage and also as antiscarring 

effect. Intravitreal anti-VEGF therapy blocks inflammatory cell infiltration and 

may serve as a treatment in retinal inflammation. But the role of anti-VEGF in 

treating premacular haemorrhage still needs further evaluation.6

Patients in case 2 – 5 were preferred for laser hyaloidotomy as an early 

treatment compared to pneumatic retinopexy due to it is more simple and 

noninvasive procedure making it more comfortable for patients. The use of tPA 

itself is still not routinely used because its supply is still limited and not always 

available in some medical center.

Pars plana vitrectomy allows the immediate removal of the haemorrhage and 

analysis of the surgically removed anterior wall of the haemorrhage cavity, as 

well as definitive location of the haemorrhage. Timely surgical removal of the 

vitreous haemorrhage has the advantage of significant and immediate

improvement of vision, and may also prevent complications of longstanding 

haemorrhage. However, vitrectomy, despite being a routine procedure, also has 

numerous risks and side effects. Formation of a nuclear sclerotic cataract is a 

well-known and relatively common complication, especially in patients aged >50 

years. Intraoperative retinal breaks and postoperative proliferative 

vitreoretinopathy may result in retinal detachment or endophthalmitis, which may 

cause severe loss of visual function. Recurrent haemorrhage after vitrectomy has 

also been described recently in the particular setting of a retinal artery macro-

aneurysm.4,5,7

Fundoscopic examination of patient in case 1 showed the presence of vitreous 

opacity and retinal traction in addition to subhyaloid hemorrage. This condition 

makes it difficult to do pneumatic retinopexy or intravitreal anti-VEGF. 

Therefore, this patient was decided to be performed vitrectomy. Patient case 3 and 

5 after Nd:YAG laser hyaloidotomy treatment showed that subhyaloid 

hemorrhage failed to drain into the vitreous, necessitating other treatments.



12

IV. Conclusion

The causes of subhyaloid hemorrhage are highly variable, such as Valsalva

retinopathy, Terson syndrome, retinal vascular disorders, hematological disorders,

or trauma. It is very important to identify the underlying cause in order to proceed 

to effective treatment. The final visual prognosis rests on the underlying cause of 

the SHH and any accompanying retinal changes. Pars plana vitrectomy, 

hyaloidotomy with Nd:YAG laser, or observation alone are the main treatment 

options for subhyaloid hemorrhage. Deciding on one treatment option over

another depends on the presentation and circumstances of each case.
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