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A B S T R A C T

Aim: To study the etiology of vitreous haemorrhage in a tertiary eye care hospital of North India.
Materials and Methods: A hospital based cross-sectional study was done in RIO, PGIMS Rohtak over
a period of over 2 years which included 200 patients presenting with vitreous haemorrhage. All patients
were evaluated in detail to establish the etiology of vitreous haemorrhage. The data was analyzed using
microsoft excel and SPSS 17.0 software.
Result: A total of 200 patient presenting with vitreous haemorrhage involving one or both eyes were
evaluated. The mean age of patients was found to be 47.40+19.6 years with a range of 6 months to 85
years. Only 24% cases had bilateral involvement. Male were found to be affected more commonly than
females with M:F ratio of 2:1. In more than 85% cases, proliferative diabetic retinopathy, retinal vasculitis,
branch retinal vein occlusion, central retinal vein occlusion, retinal tear, rhegmatogenous retinal detachment
and ocular trauma was the underlying etiology.
Conclusion: Proliferative diabetic retinopathy, branch retinal vein occlusion, posterior vitreous detachment
with retinal tear are most common causes of vitreous haemorrhage in elderly patients while in young adults,
retinal vasculitis is most common cause. While in children, trauma is found to be the most common etiology
of vitreous haemorrhage.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Vitreous humour is a transparent colourless gel constituting
about 80% (4ml) of ocular volume. Vitreous haemorrhage
is the extravasation of blood into the vitreous body
which is outlined by internal limiting membrane of retina
posteriorly and laterally by non-pigmented epithelium of
ciliary body and anteriorly by posterior lens capsule.
Vitreous haemorrhage is a common cause of sudden
painless loss of vision which usually present with sudden
appearance of floaters, smoke signals, perception of red
or black shadows and cobwebs. If flashes of light precede
these symptoms, then posterior vitreous detachment, retinal
detachment or retinal break should be considered.1 Vision
loss in cases of vitreous haemorrhage depends on the density
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of haemorrhage and even 10 microliters of blood can reduce
vision to hand movement.2

Pathophysiological mechanisms of vitreous
haemorrhage:

1. The main mechanism of vitreous haemorrhage is
due to retinal vascular disorders which cause retinal
ischaemia leading to release of angiogenic factors
such as endothelial growth factor which stimulate
formation of new blood vessels to grow from the disc
and the retina.3 These newly formed blood vessels
are very fragile, which bleeds easily due to mild
vitreous traction. The retinal disorders which cause
neovascularisation secondary to retinal ischemia are
proliferative diabetic retinopathy, ischaemic retinal
vein occlusion, Eales’ disease, sickle cell retinopathy
and familial exudative vitreo-retinopathy(FEVR).
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2. Rupture of retinal arteriole macroaneurysm due to
systemic hypertension, haemorrhage from a retinal
angioma and congenital peripapillary arterial loops can
cause vitreous haemorrhage.

3. During posterior vitreous detachment (PVD), normal
retinal vessel can rupture due to traction exerted
on it. PVD can be spontaneous or secondary to
blunt ocular trauma. The same mechanism is also
responsible for vitreous haemorrhage secondary to
retinal tears, retinoschisis, Terson’s syndrome and
Valsalva retinopathy.

4. Vitreous haemorrhage can also occur by the
breakthrough of sub retinal haemorrhage which
dissects through the retina without any associated
retinal detachment. Most common cause of subretinal
haemorrhage iswet ARMD4 while choroidal malignant
melanomaand idiopathic polypoidal choroidal
vasculopathy (IPCV) are rarely encountered.5

5. The vitreous haemorrhage can resolve spontaneously
or persist with time in due course.6 Spontaneous
resolution of vitreous haemorrhage is a slow
process and occur in those conditions which do
not have any tendency for recurrent bleeding.7

Complications of long standing vitreous haemorrhage
are haemosiderosis bulbi, retinal damage, glial and
fibrovasular proliferation, ochre membrane formation
and glaucoma. Glaucoma is a common complication
of non-resolving long standing vitreous haemorrhage
which can be ghost cell, haemolytic or hemosiderotic
glaucoma.

2. Materials and Methods

A hospital based cross-sectional study was conducted in
vitreous haemorrhage patients in Regional institute of
ophthalmology, PGIMS Rohtak. They were enrolled in our
study after taking an informed consent. After taking a
detailed history, ocular examination was done in systemic
way in every patient and best corrected visual acuity
(BCVA), relative afferent pupillary defect (RAPD), NVI
(Neovascularisation of Iris) and NVA (Neovascularisation
of Angle) were noted. Intraocular pressure was measured
with Goldman’s Applanation Tonometer (GAT) to rule out
secondary glaucoma. Detailed fundus examination of both
eyes was done. USG B scan was done for posterior segment
evaluation in hazy media to look for retinal tears, tumor
or retinal detachment. FFA was done in clear media to
look for leaky vessels and underlying etiology. Laboratory
investigations done in every patient were: Blood pressure,
Blood sugar including HbAIc, Lipid profile, Montoux test,
Hb, Bleeding time(BT), Clotting time(CT), ESR, ECG,
Chest X-Ray, Echocardiography.

All data was collected and analyzed using microsoft
excel and SPSS 17.0 software.

3. Results

Out of 200 patients of vitreous haemorrhage, 66% were
male and 34% were female with a M:F ratio of 2:1. The
mean age of patients was 47.4+19.6 years with a range of
6 months to 85 years. The disease was bilateral in 24% of
patients.

Fig. 1: Showing male preponderance and M:F Ratio of 2:1

Most common presenting complaint of VH in our study
was sudden loss of vision in 47% cases, slowly progressive
loss of vision in 29% and floaters in 24% cases. Systemic
complaints were observed in 7% cases out of which 6% had
headache and 1% of patients had fever.

Fig. 2: Presenting symptom of vitreous haemorrhage

In our study, 82% patients had associated systemic
illness and the most common systemic illness associated
was found to be diabetes (38%), hypertension(18%) and
hyperlipidemia (16%). 10% patients had both diabetes and
hypertension while 18% patients had no associated systemic
disease. History of smoking was present in 40% of patients.

In our study, most common cause of VH in >50 year old
patients was PDR while in young age group, most common
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Fig. 3: Association of VH with various systemic disease

cause was retinal vasculitis followed by ocular trauma.
Visual acuity of patients at the time of presentation varied
from mild decrease in vision to complete loss of vision.
Majority patients (56%) were clinically blind at the time of
presentation, 26% had marked visual impairment while only
18% patients had mild decrease or near normal visual acuity
at the time of presentation.

4. Discussion

This study was conducted with the objective of determining
the etiology of vitreous haemorrhage in a tertiary eye care
centre of North India. In our study, 66% were males and
34% were females with a M:F ratio of 2:1. Similar findings
were reported by Lean JG et al8 in their study where males
constituted 55% of cases of vitreous haemorrhage. In a
population-based prevalence study of eye diseases in 40
years or older in South India, slightly higher prevalence of
any vitreo-retinal disorder including vitreous haemorhage
was reported in males.9 A high male predominance of
vitreous haemorrhage in our study is attributed to high
prevalence of Eales’ disease in males and increased risk of
ocular trauma due to more outdoor activities.

We found PDR to be the most common cause of
VH followed by retinal vasculitis (Eales’ disease). Retinal
vasculitis was the most important etiology in younger age
group of 20-40 yrs in contrast to western studies. Das T
et al.,10 reported similar findings of male predominance
(97.6%) and younger age group in Indian subcontinent
in patients of Eales’ disease. Higher prevalence of retinal
vasculitis or Eales’ disease is contributed to higher
prevalence of tuberculosis and more positivity of Montoux
test in India than western countries. Nagpal PN et al.11 and
Thompson JT12 had also found that Eales’ disease most
commonly affects healthy young male adults (97.6%).

Incidence of vitreous haemorrhage increases
significantly with age because diabetic retinopathy, vascular
occlusion, vitreous degeneration, retinal detachment,
hypertension and age related macular degeneration are
more common in older population. In our study, 72%
patient were above the age of 50 years and most of younger
patients were having vitreous haemorrhage secondary to
retinal vasculitis (Eales’ disease) and ocular trauma.

The majority of patients (76%) of vitreous haemorrhage
have unilateral ocular involvement. In a study conducted
by Spirn MJ et al. in children with vitreous haemorrhage,
unilateral involvement was seen in 90.5% of patients and
trauma as a common cause of vitreous haemorrhage in
children. In our study, trauma including both closed and
open globe injury cause vitreous haemorrhage in 12%
of patients in which closed globe (8%) injury was more
common than open globe injury (4%).

Proliferative diabetic retinopathy, retinal vasculitis,
ocular injury, branch retinal vein occlusion, posterior
vitreous detachment and retinal detachment were most
common causes of vitreous haemorrhage in our study, while
in a study by Butner and McPherson et al.,13 four most
common cause of spontaneous vitreous haemorrhage were
diabetic retinopathy (34.1%), retinal break without retinal
detachment (22.4%), rhegmatogenous retinal detachment
(14.9%) and retinal vein occlusion(13%). Dana MR et
al14 in their study found proliferative diabetic retinopathy
(35.2%), ocular trauma (12%), retinal vein occlusion
(7.4%) and retinal tear without a detachment(7%) as most
common cause of vitreous haemorrhage. Winslow RL
and Taylor BC15 found proliferative diabetic retinopathy
(54%), retinal tear (12.1%), posterior vitreous detachment
(12%) and vein occlusion(10.4%) as the important cause of
vitreous haemorrhage. Diabetes and hypertension are most
commonly associated systemic association with vitreous
haemorrhage while deranged lipid profile exaggerate retinal
ischaemia in diabetic retinopathy. These factors are also
risk factors for retinal vein occlusion and rupture of retinal
macroaneurysm.

In our study, out of less common causes of vitreous
haemorrhage, 4 patients (2%) had vitreous haemorrhage
secondary to tractional retinal detachment, in which two
eyes had complication of Eales’ disease and two eyes
had proliferative diabetic retinopathy while 5 patients
(2.5%) had vitreous haemorrhage secondary to choroidal
new vessels in ARMD. Other less common causes of
vitreous haemorrhage were found to be leukaemia, posterior
uveitis, Terson’s syndrome, serpiginous choroiditis and
complication of laser in diabetic retinopathy.

5. Conclusion

Vitreous haemorrhage is a common cause of sudden
painless loss of vision. Unilateral involvement in more
common than bilateral. The most common etiology of
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Table 1: Etiology of vitreous haemorrhage

S. No. Diagnosis Total no of patients % of patients
1. Proliferative diabetic retinopathy 76 38%
2 Retinal vasculitis (Eales’ disease) 32 16%
3 Branch retinal vein occlusion 14 7%
4 Closed globe injury 16 8%
5 Posterior vitreous detachment 14 7%
6 Rhegmatogenous retinal detachment 8 4%
7 Open globe injury 8 4%
8 Central retinal vein occlusion 7 3.5%
9 Age related macular degeneration 5 2.5%
10 Tractional retinal detachment 4 2%
11 Complication of laser (PRP) in diabetic

retinopathy
3 1.5%

12 Leukemia and blood dyscrasia 3 1.5%
13 Serpiginous choroiditis 2 1%
14 Terson’s syndrome 2 1%
15 Posterior uveitis 2 1%
16 Macroaneurysm of retinal vessel 2 1%
17 Idiopathic 2 1%

vitreous haemorrhage is retinal vasculitis (Eales’ disease)
and ocular trauma in younger age group while proliferative
diabetic retinopathy, retinal vein occlusion and posterior
vitreous detachment with retinal tear in older population.
The commonest age of presentation is 20-30 years with male
preponderance. Diabetes and hypertension were found to be
most commonly associated systemic illness with vitreous
haemorrhage.
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