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Retinal vessels are vulnerable to damage from a variety of factors, including retinal tears, retinal detachment, sickle cell disease, 

macular degeneration, aneurysms, trauma, and venous occlusion, which can lead to retinal bleeding, commonly referred to as 

vitreous hemorrhage. This review highlights the advances made in the treatment of vitreous hemorrhage. This review was based 

on articles selected from the PubMed database, using the following key terms: diagnosis, vitreous hemorrhage, risk factors, 

pathophysiology, clinical features, and management. Vascular injury usually occurs in the space around the vitreous body, often 

caused by trauma to the retina or vessels or ischemic conditions resulting from abnormal blood vessel formation. Prompt 

diagnosis and intervention are critical, especially in cases where vision has deteriorated or there is persistent bleeding. Treatment 

options include observation, laser therapy, cryotherapy, anti-vascular endothelial growth factor injections, and vitrectomy. 

While vitreous hemorrhage can sometimes resolve spontaneously, restoring vision, rapid diagnosis, and appropriate 

management are essential to prevent severe, permanent visual impairment in certain cases. 
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Introduction 

The vitreous body, located within the eye, is surrounded 

by critical spaces that contribute to the eye's proper 

functioning [1, 2]. Damage to the retinal vessels can 

occur due to a variety of conditions, including retinal 

tears, detachment, sickle cell disease, aneurysms, 

macular degeneration, trauma, and vein occlusions, 

leading to bleeding in the retina, known as vitreous 

hemorrhage. The likelihood of developing these 

conditions and their associated complications can vary 

across population groups, such as age, gender, and race. 

Over time, the approach to treating vitreous hemorrhage 
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has evolved greatly, moving from the early techniques 

such as Machemer's pars plana vitrectomy and Kasner’s 

open-sky vitrectomy [3, 4]. This review highlights the 

advances made in the treatment of vitreous hemorrhage. 

Materials and Methods 

Articles for this review were sourced from the PubMed 

database, where relevant papers were retrieved and 

analyzed. The following key terms were used for the 

search: vitreous hemorrhage, risk factors, 

pathophysiology, clinical features, diagnosis, and 

management. Articles were selected based on their focus 

on at least one of these key topics: vitreous hemorrhage, 

its pathophysiology, associated risk factors, as well as 

diagnostic and management strategies. Articles not 

centered on these themes were excluded from the review. 

Results and Discussion 

The vitreous body occupies the majority of the eye globe, 

consisting primarily of water, with small quantities of 

collagen and hyaluronic acid. The total volume of the 

vitreous is about 4 milliliters, and it is entirely avascular. 

Damage to the vascular structures typically occurs in the 

areas surrounding the vitreous, which can be caused by 

trauma to the retina or its vessels or by ischemic 

conditions due to abnormal vessel formation. This 

abnormal vascular growth is often associated with 

chronic conditions like uncontrolled diabetes and 

diabetic retinopathy [5]. The irregular blood vessels are 

prone to bleeding due to their defective structure and the 

general ischemic environment. Retinal detachment is 

another condition that can lead to bleeding within the eye. 

Additionally, previous eye surgeries can increase the risk 

of hemorrhage. In some cases, non-ocular trauma, such 

as subarachnoid hemorrhage or Terson syndrome, can 

also result in vitreous hemorrhage [6]. Non-traumatic 

causes, including leukemia, can also manifest as vitreous 

bleeding in more subtle, insidious cases [7]. 

Risk factors 

As previously mentioned, ischemia can trigger the 

development of abnormal blood vessels, which are prone 

to bleeding. Chronic uncontrolled diabetes is a primary 

cause of this condition, where bleeding results from 

diabetic retinopathy. This condition leads to the 

formation of abnormal new blood vessels in the retina, 

which are highly susceptible to rupture. Diabetic 

retinopathy is considered one of the leading causes of 

vitreous hemorrhage. Other conditions that involve 

similar abnormal blood vessel formation include age-

related macular degeneration, sickle cell retinopathy, and 

retinal vein occlusion [8]. 

In addition to abnormal vessel growth, bleeding can also 

occur due to harm to normal blood vessels. For example, 

posterior vitreous detachment can cause retinal tears, 

leading to bleeding. Aneurysms, which can weaken 

otherwise healthy vessels, when combined with 

conditions like hypertension and atherosclerosis, may 

cause these vessels to rupture. Physical trauma, such as 

injuries sustained in contact sports or accidents involving 

objects striking the eye, can also result in bleeding [9]. 

In older individuals, subarachnoid hemorrhage should be 

considered a potential cause, particularly if the patient 

presents with a headache. Interestingly, bleeding can also 

originate outside the eye, and as it progresses, it can reach 

the retina from behind. This is often seen in rarer 

occurrences like ocular melanoma [10]. In certain 

instances, the bleeding may be attributed to abnormal 

blood vessels located behind the retinal layer.  

Clinical features 

Individuals experiencing vitreous hemorrhage typically 

report a range of symptoms, which can vary depending 

on the underlying cause. A common complaint is blurred 

or clouded vision, with many patients noticing floating 

objects in their field of view. This may progressively lead 

to a decline in visual acuity and overall sight. Some 

patients also report sensitivity to light or photophobia, 

which may raise concerns about other conditions like 

meningitis and should prompt further investigation by the 

physician. Vitreous hemorrhage symptoms generally 

affect only one eye initially, though depending on the 

underlying condition, both eyes may eventually be 

involved. The hallmark of these cases is the onset of 

symptoms, which often prompts the patient to seek 

medical attention. 

Diagnosis and management 

Vitreous hemorrhage is considered a medical emergency, 

particularly when there is significant vision loss and a 

sudden onset of bleeding, and requires immediate 

evaluation by a specialist. Upon consultation, the 

physician typically utilizes a slit-lamp examination to 

assess the extent and location of the bleeding in the 

vitreous body. The primary goal during diagnosis is to 
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pinpoint the exact reason and point of origin of the 

hemorrhage, as this is crucial for determining the 

appropriate treatment to stop the bleeding and address 

any damage to the vitreous and retina. Proper 

management is essential for restoring vision and 

preventing further visual impairment. 

In cases where bleeding has subsided, watchful waiting 

is sometimes the initial approach, as many instances of 

vitreous hemorrhage resolve on their own over time, and 

vision tends to improve naturally [11]. However, if the 

hemorrhage persists or the underlying cause is identified, 

more specialized treatments are necessary. These may 

include photocoagulation, anti-vascular endothelial 

growth factor (anti-VEGF) injections, cryotherapy, or 

vitrectomy. In cases of retinal detachment or bleeding 

caused by abnormal vessel formation, laser 

photocoagulation is typically preferred, as it can help halt 

active bleeding and prevent recurrent episodes [12, 13]. 

For abnormal blood vessel growth, especially in 

conditions like diabetic retinopathy, anti-VEGF 

injections are particularly effective [14]. Cryotherapy is 

beneficial for addressing retinal tears or vitreous 

detachment that leads to bleeding. Lastly, in more severe 

cases where other methods are ineffective, vitrectomy 

may be performed. This surgical procedure involves 

removing the vitreous body and its surrounding 

membrane to stop bleeding permanently and is usually 

reserved for situations where the bleeding remains 

unresolved, vision does not improve, or no clear cause is 

identified, such as in sickle cell retinopathy or retinal vein 

occlusion [15, 16]. Surgical intervention is also 

employed in syndromic conditions like Terson’s 

syndrome or Ehlers-Danlos syndrome, where persistent 

vitreous hemorrhage is a concern [17, 18]. 

Prognosis and Prevention 

A thorough assessment, including medical history and 

examination, helps point out the risk factors and the root 

cause of the bleeding. It is crucial not only for 

understanding the progression of the condition but also 

for preventing future bleeding episodes. The majority of 

symptoms play a key role in determining the course of 

treatment and the necessary follow-up care. In cases of 

posterior retinal detachment, the prognosis tends to be 

positive, with gradual restoration of vision. However, 

chronic conditions such as diabetes mellitus and age-

related macular degeneration, which involve abnormal 

blood vessel formation, may not lead to a complete 

recovery of vision. While surgical treatment can help 

prevent further deterioration, it may not fully restore 

sight in these cases. Preventive measures include 

managing chronic conditions with medications and 

adopting healthy lifestyle changes, such as quitting 

smoking, maintaining a balanced diet, and engaging in 

regular physical activity. The outlook for vitreous 

hemorrhage due to trauma largely depends on the extent 

of the injury. Preventive measures for future occurrences 

include using proper protective gear and avoiding risky 

activities like contact sports or dangerous situations [19, 

20]. 

Conclusion 

Vitreous hemorrhage is a critical condition that can lead 

to significant and irreversible vision loss if not 

recognized and treated promptly. The underlying causes 

of this condition vary, but diabetic retinopathy and 

traumatic injuries are often responsible. Although many 

cases resolve naturally with vision restored, some may 

require medical treatments such as injections or laser 

therapy. In cases where bleeding persists and vision does 

not improve, surgical intervention may be required as a 

final measure. 
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