
Introduction
The vitreous cavity is a gel-filled space lined 
posteriorly and laterally by the internal limiting 
membrane of the retina, antero-laterally by the non-
pigmented epithelium of the ciliary body, and 
anteriorly by the lens zonules and the posterior lens 

1capsule.  The presence of blood within the vitreous 
1

is called vitreous hemorrhage.  Bleeding into the 
vitreous cavity could occur from fragile new vessels 

in conditions that cause retinal neovascularization, 
and from rupture of normal retinal vessels as seen in 

1-3retinal tears and trauma.  Spontaneous vitreous 
hemorrhage typically presents as unilateral sudden 
painless deterioration of vision, often obscuring the 
cause of the haemorrhage thereby making diagnosis 

1-3of the cause difficult.  However, studies have 
shown that causes of vitreous hemorrhage are 
mostly from lesions of the posterior segment of the 

4-14
eye, trauma to the eye and head.  It is necessary to 
know the underlying etiology of this condition in 
order to institute appropriate management plans. 
This study seeks to determine the common causes 
and the age and sex distribution of vitreous 
hemorrhage in a tertiary centre in Southern Nigeria. 
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Abstract

Background: The presence of blood within the vitreous is called vitreous hemorrhage. This condition 
often obscures proper visualization of the posterior segment. Thus, the etiology may not be easily 
ascertained from clinical assessment. However, it is necessary to know the underlying etiology of this 
condition in order to institute appropriate management plans.   
Aim: To determine the causes of vitreous hemorrhage in a tertiary hospital in Southern Nigeria.
Materials and Methods: A retrospective hospital-based analysis of the medical records of patients with 
vitreous hemorrhage from January 2011 to December 2015 was performed. Data reviewed included age, 
sex, duration of symptoms, visual acuity, investigations and cause of vitreous hemorrhage. Data were 
analyzed using the International Business Machines Statistical Product for Scientific Solutions (IBM 
SPSS) version 21. 
Results: A total of 37 eyes of 37 patients had a diagnosis of vitreous hemorrhage made up of 27(73%) 
males and 10(27%) females with a male/female ratio of 1: 0.37 and a mean age of 46.3± 18.4 years (range 
11 to 80 years). The presenting visual acuity ranged from 6/9 to No Light perception. The two most 
common causes of vitreous hemorrhage were proliferative retinopathies in 11(29.7%) and trauma 
11(29.7%). Diabetic retinopathy was the predominant cause in the proliferative retinopathy 8(21.6%) 
group. The mean duration of symptoms was 8.7± 7.8days (range 1 to 28 days). The most common 
investigation requested was B-scan ultrasonography in 19(51.4%) patients. 
Conclusion: The most common causes of vitreous hemorrhage in this environment are largely 
preventable with better management of systemic medical and ophthalmic conditions. Early presentation, 
regular screening with prompt intervention when treatment is indicated would lead to better outcome.
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Materials and methods
This was a retrospective hospital-based analysis of 
the medical records of patients with vitreous 
hemorrhage seen at the outpatient eye clinic of the 
University of Benin Teaching Hospital, Benin City, 
Nigeria from January 2011 to December 2015. 
Diagnosis of vitreous hemorrhage was made by the 
consultant vitreo-retinal surgeon based on a history 
of poor vision and the presence of hemorrhage in the 
vitreous cavity as seen with dilated fundoscopy 
using a slit-lamp with +78D/+90D and/or a 
binocular indirect ophthalmoscope and/or B-scan 
ultrasonography. Data was obtained from the 
clinical documentations in the folders of the 
patients. The folders were retrieved using their 
hospital numbers as documented in the register of 
new patients within the given period.  Data 
reviewed included age, sex, duration of symptoms, 
visual acuity, investigations obtained and the 
etiology of vitreous hemorrhage. Ethical clearance 
for the study was obtained from Ethics and Research 
Committee of the University of Benin Teaching 
Hospital. Data obtained were analyzed using the 
International Business Machines Statistical Product 
for Scientific Solutions (IBM SPSS) version 21. 
Descriptive statistics including mean and standard 

deviation were calculated and analyzed. 

Results
A total number of 37 eyes of 37 patients were 
diagnosed of vitreous hemorrhage during the study 
period. They were all unilateral cases, and made up 
of 27(73%) males and 10(17%) females. The mean 
age was 46.3± 18.4 years (range 11 to 80 years). This 
is presented in Table 1. Table 2 shows the presenting 
visual acuity of the patients. This ranged from 6/9 to 
No Light perception (NLP). NLP was found in 
2(5.4%) patients who had vitreous hemorrhage 
following trauma. The causes of vitreous 
hemorrhage are presented in Table 3. The most 
common cause of vitreous hemorrhage was 
proliferative retinopathies in 11(29.7%) patients. 
These included diabetic retinopathy 8(21.2%), 
proliferative sickle cell retinopathy 2(5.4%) and 
Eales disease 1(2.7%). This was followed by trauma 
in 11(29.7%) patients. The duration of symptoms 
ranged from 1 day to 28 days, with a mean duration 
of 8.7± 7.8days. The most common investigation 
requested was B-scan ultrasonography in 
19(51.4%) patients. Others were laboratory 
investigations which were full blood count 
15(40.5%) and fasting blood sugar 12(32.4%). 
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Table 1: Age and Sex Distribution of Patients with Vitreous Hemorrhage

Age group  in years 
                      Sex 

Total (%) 
 Male (%) Female (%) 

11-20 3(8.1) 1(2.7) 4(10.8) 

21-30 6(16.2) 0(0.0) 6(16.2) 

31-40 5(13.5) 1(2.7) 6(16.2) 

41-50 3(8.1) 2(5.4) 5(13.5) 

51-60 4(10.8) 2(5.4) 6(16.2) 

61-70 3(8.1) 3(8.1) 6(16.2) 

>70 3(8.1) 1(2.7) 4(10.8) 

Total 27(73.0) 10(27.0) 37(100.0)` 
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Table 2: Visual acuity of eyes with vitreous hemorrhage

Presenting Visual Acuity Frequency Percent 

No Light Perception 2 5.4 

< 6/60 – Light Perception 20 54.1 

6/18 - = 6/60 14 37.8 

> 6/18 1 2.7 

Total 37 100.0 

 

                Cause Male: 

Female 

Frequency Percent 

Proliferative Retinopathies 8:3 11 29.7 

o Proliferative Diabetic Retinopathy 5:3 8 (21.6) 

o Proliferative Sickle Cell retinopathy 2:0 2 (5.4) 

o Eales Disease 1:0 1 (2.7) 

Trauma 8:3 11 29.7 

Retinal Vein Occlusion 1:2 3 8.1 

IPCV/AMD 2:1 3 8.1 

Retinal breaks/ RRD 3:0 3 8.1 

Terson syndrome 0:1 1 2.7 

Unknown  4:1 5 13.5 

Total 26:11 37 100.0 

*IPCV/AMD= Idiopathic polypoidal choroidal vasculopathy/ age related macular degeneration 
*RRD= Rhegmatogenous retinal detachment 

Table 3: Causes of Vitreous hemorrhage
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Proliferative sickle cell retinopathy occurred in 
known cases of HbSC genotype. Thus, they did not 
require repeat electrophoresis testing. The case of 
Eales disease was in a 35-year-old man of Asian 
descent who previously had vitrectomy twice for 
recur ren t  v i t reous  hemorrhage  pr io r  to 
presentation. 

Discussion
Vitreous hemorrhage was found more commonly in 
males, with a male to female ratio of 1: 0.37. Males 
generally undertake more outdoor activities and 
risk-taking behaviors, and are thus more exposed to 
traumatic eye injuries that could cause vitreous 
hemorrhage as seen in this study. Of the 11 patients 
with traumatic vitreous hemorrhage, 8 (72.7%) of 
them were males. This was in keeping with a study 
by Oluyemi et al in Ibadan, Nigeria where 80% of 

15the patients with traumatic eye injury were males.  
A cross-sectional descriptive study on patients 
hospitalized for ocular trauma in Kashan, China 

16also showed that 79.3% of them were males.  
17

Similar studies from the United States  and from 
1 8Aus t ra l i a  a l so  showed  a  h ighe r  ma le 

preponderance to traumatic eye injuries. Apart 
from traumatic vitreous hemorrhage, there was also 
an overall male preponderance in this study 
(70.3%). This may be due to men being more 
financially empowered than women (as seen in this 
part of the world) and thus more capable of 
assessing health delivery services. 
In our study, vitreous hemorrhage did not show any 
age group predilection. This is so as the etiology of 
vitreous hemorrhage spanned across different 
factors: trauma, retinal breaks, medical conditions, 
etc. These are conditions that relate to different age 
groups. Thus, all age groups appear well 
represented in this study. The mean duration of 
symptoms was 8.7± 7.8 days Patients with acute 
causes of vitreous hemorrhage such as trauma and 
rhegmatogenous retinal detachment presented 
earlier for treatment. There was no case of vitreous 
hemorrhage found in pre-teenage children. 
Diabetic retinopathy is currently one of the major 
causes of avoidable blindness in the world and 
among the diseases highlighted in the VISION 

19,202020 Right to Sight initiative.  Proliferative 
diabetic retinopathy was the leading cause of 
proliferative retinopathy as a cause of vitreous 

hemorrhage in this study responsible for 21.6% of 
cases. The patients with proliferative diabetic 
retinopathy in this study were aged 58 – 80 years. 
Proliferative diabetic retinopathy being the 
commonest cause of vitreous hemorrhage was also 
seen in similar studies by Spraul et al1 and Lindgren 

21et al.
In the advanced stages of proliferative sickle cell 
retinopathy there is neovascularization and fibrous 
proliferation of the retina, which could cause 

22bleeding into the vitreous and retina.  Proliferative 
sickle cell retinopathy accounted for 5.4% of the 
patients with vitreous hemorrhage in this study. 
Vitreous hemorrhage was also found to be of diverse 
etiology in other studies in Nigeria by Rotimi-

9
Samuel et al  in South-West Nigeria and Babalola et 

23al  in Northern Nigeria. However, Rotimi-Samuel 
9

et al  found a significantly greater proportion of 
cases with proliferative sickle cell retinopathy when 
compared to this present study. This is likely due to 
the fact that South¬-West Nigeria has the highest 
prevalence of patients with sickle cell disease in the 

24
country.  Furthermore, HbSC rather than HbSS is 
the more common type of sickle cell disease found 

25
in South West Nigeria.  Ocular complications of 
sickle cell disease like the proliferative disease 
leading to vitreous hemorrhage occur more 
commonly in the HbSC genotype than the HbSS 
genotype. Regular annual eye examination of 
patients above 15 years with sickle cell disease has 

25
been advocated.
Retinal vein occlusions (RVO) can cause vitreous 
hemorrhage from rupture of congested retinal veins 
and the abnormal proliferation of new vessels 

8,26
formed in response to ischemia of the retina.  In 
this study, RVO was responsible for vitreous 
hemorrhage in 8.1% patients. This was in keeping 

27with a similar study by Dana et al  where 7.4% of 
vitreous hemorrhage was as a result of RVO. All 
patients were elderly, in keeping with previous 
studies that RVO occur more commonly in the older 

11,28,29
age group.  Systemic risk factors include 
cardiovascular disease, diabetes mellitus, 
hypertension, hyper-viscosity states, renal disease, 
connective tissue disease and collagen vascular 
disease. Ocular risk factors of RVO include 

11,21,22glaucoma and hypermetropia.
Eales’ disease, a type of obliterative vasculopathy of 
the retina due to idiopathic inflammation of the 
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with retinal detachment, similar to reports from 
1-3other studies  on causes of vitreous hemorrhage. 

Ocular ultrasound is useful in the detection of large 
tears and retinal detachment in the presence of 
vitreous hemorrhage in which the media is 
obscured; thus, a very important investigative 
modality. In posterior vitreous detachment, the 
vitreous gel shrinks to exert a pull on the retina or the 
retinal blood vessels. This pull could lead to 
avulsion of the retinal vessels, thereby leading to 

42
vitreous hemorrhage.
Terson syndrome, which is intraocular hemorrhage 
associated with intracerebral hemorrhage, 
subarachnoid hemorrhage or traumatic brain 

14injury,  was the cause of vitreous hemorrhage in 
2.7% of patients in this study. It is postulated to 
occur from rupture of retinal veins due to pressure 
from optic nerve head swelling from sipped-in 
cerebrospinal fluid consequent of an acute rise of 

40
intracranial pressure.  The patient in this study was 
co-managed by haematologist, neurosurgeon and 
ophthalmologist. The patient had idiopathic 
thrombocytopenic purpura and Cranial CT-scan 
revealed subarachnoid hemorrhage. Terson 
syndrome is  a  known cause  of  v i t reous 

14, 43-46
hemorrhage.

Conclusion and Recommendations
The most common cause of vitreous hemorrhage in 
this environment is proliferative retinopathies 
which could have been prevented with better 
management of systemic medical and ophthalmic 
conditions with regular screening and prompt 
intervention when treatment is indicated. Trauma 
causing vitreous hemorrhage can be treated or 
prevented with early presentation and better 
lifestyle choices and conflict resolution in cases of 
trauma which were mostly from assaults rather than 
accidents. This knowledge of the causes of vitreous 
hemorrhage in this environment would be very 
useful in instituting and implementing appropriate 
management and prevention strategies. This is 
relevant vitrectomy, which could be required for 
treating vitreous hemorrhage, is an expensive 
procedure. The current minimum wage in Nigeria 
today is well below the average cost of vitrectomy. 
Again, uptake of health insurance is low among the 
populace with the predominant mode of accessing 
health care being out of pocket payment.

retinal veins with subsequent neovascularization 
7and hemorrhage,  was the cause of vitreous 

hemorrhage in 2.7% cases. The patient was a 35-
year-old male of Asian descent who had previously 
had vitrectomy twice for recurrent vitreous 
hemorrhage prior to presentation. As reported, in 

7,30
other studies,  Eales’ disease is commoner in 
young males than in females. Previous exposure to 
tuberculosis has been postulated as one of the 
causes. Treatment for vitreous hemorrhage due to 
Eales’ disease include vitrectomy and use of intra-

30,31vitreal anti-VEGF.
Trauma was the second leading cause of vitreous 
hemorrhage after proliferative retinopathies in 
29.7%. All the cases were fist injuries from assault. 
Blunt trauma to the front of the eye causes an acute 
reduction of the antero-posterior diameter and 
sudden stretching of the width of the eye, with 
resultant shearing of retinal vessels, leading to 

32,33
vitreous hemorrhage.  These occurred from fist 
injuries in assault with intact external coats of the 
eye. Vitreous hemorrhage is a common posterior 

13,34,35segment finding in ocular trauma.  There is need 
for better methods of conflict resolution to prevent 
avoidable visual loss from trauma. The patients with 
vitreous hemorrhage from trauma in this study were 
aged 11 – 65 years. 
Presumed idiopathic polypoidal choroidal 
vasculopathy (IPCV) and presumed neovascular 
age-related macular degeneration (nAMD) 
accounted for 8.1% of the cases of vitreous 
hemorrhage in this study. These diagnoses were 
made clinically without the aid of an optical 
coherence tomography, as this facility was not 
available at the time of this study. These conditions 
are known to cause abnormal new vessels to break 
through the retina, with subsequent bleeding into 

36-38the vitreous.  Treatment includes the use of 
various types of intravitreal-anti vascular 
endothelial growth factors and photodynamic 
therapy with verteporphin used more commonly in 

38-40the management of IPCV.
Retinal tears, with or without rhegmatogenous 
retinal detachment (RRD) are known causes of 

1-3
vitreous hemorrhage.  Larger retinal breaks/tears 
are more likely to cause vitreous hemorrhage than 
smaller breaks/tears, and they do so when retinal 

41vessels are avulsed with the break/tear.  In this 
study, 8.1% of patients had vitreous hemorrhage 
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