
 

 

https://sid.ir/1790
https://sid.ir/1797
https://sid.ir/1798
https://sid.ir/1799
https://sid.ir/1800
https://sid.ir/1788
https://sid.ir/1703
https://sid.ir/1706
https://sid.ir/1708
https://sid.ir/1707
https://sid.ir/1789


Arc
hi

ve
 o

f S
ID

 

IRANIAN JOURNAL OF OPHTHALMIC RESEARCH 2007; Vol. 2, No. 1 

 

Vitrectomy for Spontaneous NDVH; Moradian et al 

46

Outcomes of Vitrectomy for Non-Traumatic     
Non-Diabetic Vitreous Hemorrhage 

Siamak Moradian, MD; Mansour Valaee, MD; Hamid Ahmadieh, MD; Masoud Soheilian, MD; 
Mohsen Azarmina, MD; Mohammad-Hossein Dehghan, MD; Arman Mashayekhi, MD;  

Masoumeh Sanagou, MSc 

Shaheed Beheshti Medical University, Tehran, Iran 

Purpose: To determine the causes of non-traumatic non-diabetic vitreous hemorrhage 
(NDVH) and to report the visual and anatomical outcomes and complications of 
vitrectomy for this condition. 
Method: In a retrospective case series, records of patients who had undergone 
vitrectomy for non-traumatic NDVH over a ten year period at Labbafinejad Medical 
Center, Tehran-Iran with at least six months of follow up were reviewed for causes of 
the condition and outcomes of surgery. 
Results: From 1993 to 2003, 50 eyes of 49 patients (51% male) with mean age of 62.7±10.3 
(range 35-87) years underwent vitrectomy for non-traumatic NDVH. Preoperatively, 
mean best-corrected visual acuity (BCVA) was 2.36±0.52 LogMAR and relative afferent 
pupillary defect was positive in 91.1% of the eyes. Mean BCVA increased significantly to 
1.38±0.72 LogMAR at six months (P<0.0001). Causes of non-traumatic NDVH included: 
branch retinal vein occlusion (56%), central retinal vein occlusion (16%), choroidal 
neovascularization (12%) and posterior vitreous detachment with retinal break, Eales’ 
disease, familial exudative vitreoretinopathy and Terson’s syndrome (each in 4%). The 
most common causes of poor visual outcomes were: macular pigmentary derangement 
(26%), optic atrophy (16%), severe lens opacity (12%) and epiretinal membrane (8%). 
Conclusion: Despite the significant increase in VA following vitrectomy, irreversible 
macular or optic nerve pathology limits significant improvement in central visual acuity 
in several cases of non-traumatic NDVH. Vascular accidents were the most common 
cause of this condition. 
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INTRODUCTION 
 
Spontaneous vitreous hemorrhage presents 
with sudden visual loss and floaters and is a 
common cause of emergency room visits. The 
incidence of this condition is estimated to be 7 
per 100,000 of the general population.1 It may 

result from rupture of a normal retinal vessel, 
bleeding from abnormal or new vessels or 
breakthrough of subretinal hemorrhage. The 
most common causes of spontaneous vitreous 
hemorrhage in adults include proliferative 
diabetic retinopathy, retinal tears, proliferative 
retinopathy secondary to retinal vein occlu-
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sions and posterior vitreous detachment (PVD) 
without retinal tears.2 Common causes in child-
ren include pars planitis, X-linked retinoschisis, 
retinopathy of prematurity and malignancies 
such as retinoblastoma. Less frequent causes in 
adult subjects include retinal arteriolar macro-
aneurysm, age-related macular degeneration 
(AMD), sickle cell hemoglobinopathies, retinal 
vascular tumors or abnormalities such as cho-
roidal melanoma, cavernous or capillary retinal 
hemangiomas, Coat’s disease, idiopathic or se-
condary retinal vasoproliferative tumors, leu-
kemia, uveitis, vasculitis, aneurysms, neurore-
tinitis, sarcoidosis, toxoplasmosis and Terson’s 
syndrome.1 In cases with no diagnostic clue  
in history and physical examination, PVD 
associated with a retinal tear is the most likely 
diagnosis. The treatment of choice in cases  
with non-clearing vitreous hemorrhage is 
vitrectomy.2 

This study was conducted to determine  
the etiology of spontaneous non-traumatic non-
diabetic vitreous hemorrhage in addition to the 
visual and anatomical outcomes and com-
plications of vitrectomy in the management of 
these patients.                  
 
METHODS  
 
Hospital records of patients with non-traumatic 
non-diabetic vitreous hemorrhage (NDVH) 
who had undergone deep vitrectomy over a 10-
year period from 1993 to 2003 at Labbafinejad 
Medical Center, Tehran, Iran with minimum 
follow up of six months were reviewed. Vari-
ables included age, gender, history of previous 
systemic or ocular conditions such as hyper-
tension (HTN), ischemic heart disease, hemo-
globinopathies, anticoagulant use, head trau-
ma, symptoms of meningeal irritation, rheuma-
tic disorders, previous ocular surgery, uveitis, 
and high myopia as well as retinal detachment 
(RD) and laser therapy in the fellow eye. 
Additional data included time from onset of 
symptoms to referral and vitrectomy, pre-
operative best corrected visual acuity (BCVA), 
presence of relative afferent pupillary defect 
(RAPD), refractive error of the fellow eye, iris 

neovascularization, hyphema and results of 
laboratory tests. Specific funduscopic findings 
included vascular sheathing, changes com-
patible with AMD, fibrovascular proliferation, 
snow banking, hypertensive retinopathy, re-
tinal neovascularization, PVD, tumors, retinal 
tears and subretinal hemorrhage. Surgical vari-
ables included type of vitrectomy, intraopera-
tive complications, final postoperative BCVA, 
postoperative intraocular pressure (IOP), need 
for post-vitrectomy cataract surgery and the 
time interval between vitrectomy and cataract 
surgery. 
 
RESULTS 
 
During the study period, 50 (27 right) eyes of  
49 patients (25 male and 24 female) with mean 
age of 62.7±10.3 (range 35-87) years underwent 
vitrectomy for non-traumatic NDVH. Mean 
duration of symptoms at the time of referral 
was 6.2±2.8 month (range, 18 days to 36 
months). Only two patients were referred ear-
lier than one month from onset of symptoms. 
Mean interval between referral and vitrectomy 
was 90±62 (range 3-230) days. 

No patient had history of rheumatic dis-
ease, hemoglobinopathy, uveitis or anticoagu-
lant consumption. HTN was the most prevalent 
systemic disorder (43%). All hypertensive 
patients had a retinal vascular accident. There 
was history of RD in the fellow eye and 
previous ocular surgery in the involved eye, 
each in three cases (6%) and history of head 
trauma in one patient (2%). Three patients (6%) 
were highly myopic.  

Signs in the fellow eye leading to a diag-
nosis in the involved eye included disciform 
macular scar in six patients (12.3%), hyper-
tensive retinopathy in four subjects (8.2%), 
peripheral retinal avascularity with fibro-
vascular changes and vascular sheathing in two 
patients (4.1%) and massive vitreous hemo-
rrhage in one patient [(2%) the only case of 
bilateral vitreous hemorrhage]. In five cases 
(10.2%) the fellow eye was visually lost and in 
the remaining 31 patients (63.3%) no diagnostic 
clue existed in the fellow eye. 
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RAPD was positive in 91.1% (41 out of 45 
eyes) of involved eyes in 44 patients in whom 
this examination was practicable and hyphema 
without rubeosis was detected in seven eyes 
(14%) indicating a spill-over phenomenon. The 
presence of RAPD decreased to 33.3% (15 out of 
45 eyes) at final follow up. 

Table 1 summarizes preoperative findings 
on B-mode echography: point-like echoden-
sities (PLE) were found in 44 eyes (88%) alone 
or in association with membrane-like echoden-
sities (MELE). Preoperative diagnoses based  
on ocular echography were correct only in the 
six eyes (12%) which did not have PLE; all four 
eyes with mass-like echodensities (MALE) 
alone or in combination with MELE had choro-
idal neovascularization (CNV) which was con-
firmed during vitrectomy. In the other two eyes 
which had MELE alone, vitrectomy confirmed 
PVD in association with a retinal tear.  

 
Table 1 Ocular echographic findings 

 No. % 

Point-like echodensity 24 48 
Point-like + membrane-like echodensities 20 40 
Membrane-like echodensity 2 4 
Mass-like echodensity 2 4 
Membrane-like + mass-like echodensities 2 4 
Total 50 100 

 
 

Indications for vitrectomy included pa-
tients’ desire for better vision, monocularity or 
non-clearing vitreous hemorrhage persisting 
more than six months. The intraoperative diag-
noses during vitrectomy are presented in table 
2. BRVO was the most common cause of vit-
reous hemorrhage (56%). HTN was present in 
58% of cases with BRVO or central retinal vein 
occlusion (CRVO). Both eyes with Terson’s syn-
drome belonged to the same patient who had 
history of head trauma and craniotomy.  

Overall, preoperative diagnoses based on 
history, ocular examination and echography 
were confirmed during vitrectomy in 46 eyes 
(92%). The remaining eyes included two cases 
of branch retinal vein occlusion (BRVO) which 
were incorrectly diagnosed as PVD and two 

cases of CNV which were thought to be BRVO.  
Preoperatively, mean BCVA was 2.36±0.52 

LogMAR; visual acuity was hand motions 
(HM) or worse in 30 eyes (60%) and counting 
fingers (CF) in 16 eyes (32%). Only four eyes 
(8%) had BCVA of 1/10 or better. Six months 
postoperatively, mean BCVA reached 1.38±0.72 
LogMAR (P=000.1). BCVA increased >2 Snellen 
lines in 39 eyes (78%), remained unchanged in 
six eyes (12%) and decreased >2 Snellen lines in 
five eyes (10%). Only one patient achieved 
BCVA of 10/10 who was the case of vitreous 
hemorrhage due to Terson’s syndrome. Visual 
improvement in eyes with CRVO and CNV 
was not statistically significant. Certain factors 
were evaluated for possible association with 
visual outcomes which included age, duration 
of symptoms, preoperative visual acuity and 
presence of RAPD. However only age was a 
definitely predictive factor (Exp=0.23, P=0.035, 
multivariate regression analysis); every one 
year older age was associated with 0.02 Log-
MAR decrease in final BCVA. 
 

Table 2 Intraoperative diagnoses of vitreous 
hemorrhage  

 No. % 
Branch retinal vein occlusion 28 56 
Central retinal vein occlusion 8 16 
Choroidal neovascularization 6 12 
Posterior vitreous detachment 2 4 
Eales’ disease  2 4 
Terson’s syndrome 2 4 
Familial exudative vitreoretinopathy 2 4 
Total 50 100 

 
 

Intraoperative complications occurred in 
five eyes including three cases of iatrogenic 
retinal tears posterior to the sclerotomy, one 
case of lens injury and one case of hemorrhage. 
Up to six months following vitrectomy, eight 
eyes underwent cataract surgery and two eyes 
developed RD both of which were highly myo-
pic. Causes of visual impairment were eva-
luated in 36 eyes six months postoperatively 
and included macular pigmentary changes in 
13 eyes (36.1%), optic atrophy in eight eyes 
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(22.2%), cystoid macular edema in six eyes 
(16.7%), severe cataract in five eyes (13.9%) and 
epiretinal membrane in four eyes (11.1%). 
 
DISCUSSION 
 
Spontaneous vitreous hemorrhage is an un-
pleasant and disabling event for the patient and 
a diagnostic problem for the ophthalmologist. 
Diagnostic clues have to be sought in the 
general medical and ocular history as well as a 
complete ophthalmologic examination. General 
factors to be considered include age and sys-
temic conditions such as HTN, diabetes melli-
tus, stroke, head trauma, leukemia or hemor-
rhagic diathesis, and anticoagulant or immuno-
suppressive use.1,2 It is also important to keep 
in mind ocular conditions such as high myopia, 
glaucoma or recent surgical interventions. A 
detailed examination of the fellow eye may also 
disclose the underlying cause. 
        Patient age may provide clues to the cause 
of vitreous hemorrhage. Common etiologies in 
younger patients include pars planitis and 
retinoblastoma in contrast to retinal vascular 
accidents and AMD which are more prevalent 
in older subjects.1,2 The majority of our patients 
were middle-aged or old and the most common 
causes of vitreous hemorrhage were BRVO 
(56%), CRVO (16%) and CNV (12%). In the cur-
rent series the most common systemic con-
dition was HTN (43%) which was more pre-
valent in cases with retinal vascular accidents 
(58%). Both cases of PVD with retinal tears 
were highly myopic and the single case of 
Terson’s syndrome had history of head trauma 
and craniotomy. Positive findings in the fellow 
eye helped reach a diagnosis in 13 patients 
(26.5%), the fellow eye was visually lost in five 
patients (10.2%) and the examination was un-
informative in 31 cases (63.3%).  

Ocular echography is a useful adjunctive 
procedure in eyes with vitreous hemorrhage. 
The most common finding on B-mode echo-
graphy in our series was PLE in 88% confirm-
ing the diagnosis of vitreous hemorrhage. The 
next common finding was MELE in 48%, 
suggesting PVD followed by MALE in 8% 

which was disclosed to be due to CNV during 
vitrectomy. In 2 of 24 eyes with MELE, PVD 
was found to be associated with retinal tears 
during vitrectomy but this finding was missed 
on echography. Based on ocular echography in 
216 cases of vitreous hemorrhage, Hasentratz3 
found diagnostic clues in 57% of eyes including 
PVD (27%), disciform macular lesions (18%) 
and RD (8%). There were also findings sug-
gesting choroidal melanoma and giant retinal 
tears, each in 2%. In contrast, in our series B-
mode echography was diagnostic in only six 
eyes (12%). This discrepancy may be explained 
by the fact that the majority of our cases were 
due to retinal vascular accidents with no echo-
graphic signs other then vitreous opacity.  

Although initial visual acuity (VA) does 
not help in the diagnosis of the underlying 
cause of vitreous hemorrhage, it has been 
reported as a predictive factor for final visual 
acuity.4 Most patients in our series had poor 
visual acuity pre-operatively with mean BCVA 
of 2.36±0.52 LogMAR; VA was HM or worse in 
60% and BCVA of 1/10 or better was present in 
only 8% of the eyes. Singalavanija et al5 
observed visual acuity of CF or worse in 88.7% 
of their cases and Smiddy et al6 reported visual 
acuity less than 5/200 in 84% of their patients. 
We observed no correlation between initial and 
final visual acuity in our patients which is 
similar to the report by Singalavanija et al.5 

Presence of RAPD in the affected eye may 
denote poor visual prognosis due to extensive 
damage to the retina or optic nerve. In our 
series, 91.1% (41 of 45) of eyes in which this 
examination was possible had positive RAPD. 
Since its prevalence decreased significantly 
postoperatively, the main reason for the pre-
sence of RAPD in our series could have been 
severe vitreous hemorrhage rather than retinal 
or optic nerve disease. No correlation was 
observed between final BCVA and RAPD alone 
or in association with other probable factors 
such as age, duration of preoperative symp-
tomatic period or baseline BCVA. No other 
study has stated the presence of RAPD as a 
predictive factor for final visual outcome in 
eyes with spontaneous NDVH. 
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In our study, the etiology of non-traumatic 
NDVH could be determined in 46 of 50 eyes 
(92%) according to history, examination of the 
affected eye, evaluation of the fellow eye and 
ocular echography. We misdiagnosed two cases 
of BRVO in two high myopic eyes as PVD and 
two cases of CNV as retinal vascular accidents. 
Lean et al7 reported that they were able to 
disclose the cause of vitreous hemorrhage in 
79% of their series by examination of the in-
volved eye. Since their study was performed in 
1980, our higher rate of preoperative diagnosis 
may result from more developed equipments 
and diagnostic techniques.  

The causes of non-traumatic NDVH based 
on vitrectomy findings in our series were 
BRVO (56%), CRVO (16%), CNV (12%), PVD 
with retinal tear, familial exudative vitreo-
retinopathy (FEVR), Eales’ disease and Terson’s 
syndrome (each in 4%). Verbreaken et al4 re-
ported retinal tear with PVD (33.5%), retinal 
vascular events such as BRVO (32.5%), AMD 
(13.5%) and Terson’s syndrome (5.2%). Re-
minder cases were reported as miscellaneous. 
Singalavanija et al5 reported CNV, blunt trau-
ma, BRVO, post cataract surgery, RD, retinal 
tears and retinal vasculitis as the causes of vit-
reous hemorrhage. Isernhagen et al8 presented 
the following etiologies: following anterior 
segment surgery (44.9%), blunt trauma (16.3%), 
retinal tears with or without RD (16.3%), 
Terson’s syndrome (4.1%), retinal vessel 
avulsion (2%) and unknown etiology (16.3%). 
Causes of vitreous hemorrhage were BRVO 
(38.3%), blunt trauma (11.7%), cataract surgery 
(10.6%), CNV (9.6%), Eales’ disease (8.5%), 
Terson’s syndrome (4.3%) and miscellaneous  
or unknown etiologies (17.5%) in the study by 
Oyakawa et al.9 Smiddy et al6 evaluated 
vascular causes of vitreous hemorrhage; BRVO 
was the most common etiology (48.5%) fol-
lowed by CNV (22.7%), CRVO (7.6%), Eales’ 
disease (15.2%), pars planitis (4.5%) and retino-
pathy associated with sickle-C hemoglobino-
pathy (1.5%).  

Retinal vein occlusions were the most 
prevalent cause of vitreous hemorrhage in  
our series which is similar to most other 

studies.4,6,8,9 However, in two large series of 
spontaneous vitreous hemorrhage in which 
causes were evaluated without vitrectomy, 
diabetic retinopathy was the most common 
cause followed by retinal tears, PVD and retinal 
vein occlusions.10,11 It seems that vitreous 
hemorrhage is more severe in eyes with retinal 
vein occlusion necessitating vitrectomy in more 
cases compared to other causes such as PVD or 
retinal tears where the hemorrhage is less 
severe and may clear with observation. 

Iatrogenic retinal tears were the most 
common intraoperative complication in our 
series which occurred in 3 eyes (6%) and were 
successfully treated with laser therapy. This is 
similar to the reports by Isernhagen et al8 
(10.2%) and Oyakawa et al9 (19.2%).  

Mean BCVA in our series improved by 
about one LogMAR unit six months post-
operatively which was statistically significant. 
Visual acuity increased >2 Snellen lines in 78%, 
remained unchanged in 12% and decreased  
>2 Snellen lines in 10% of our cases. BCVA 
improvement was not statistically significant in 
CRVO and CNV subgroups. The best visual 
outcomes in our series were achieved in two 
eyes of one patient with Terson’s syndrome  
in whom VA increased from CF to 10/10. 
Verbreaken et al4 reported achieving BCVA of 
20/40-20/20 in all cases with Terson’s syn-
drome and PVD, 80% of eyes with retinal tears, 
27% of cases with retinal vascular lesions and 
25% of cases with RD. On the other hand in the 
same series, 76% of eyes with AMD, 51% of 
eyes with vascular lesions, 50% of cases with 
RD and 10% of eyes with retinal tear had final 
visual acuity of less than 20/400. Singalavanija 
et al5 reported that 51.6% of their patients 
gained BCVA of 1/10 or more. Li and Gao12 
evaluated the results of vitrectomy for NDVH 
and found visual improvement in 73.0% of 
their cases and BCVA of 5/100 or better in 
50.9%. In the study by Isernhagen et al8 on non-
vascular causes of vitreous hemorrhage, 82% of 
the eyes achieved BCVA of 20/100 or more. 
Smiddy et al6 reported an increase of >2 Snellen 
lines in visual acuity in 80% of cases of vitreous 
hemorrhage due to retinal vascular lesions with 
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BCVA of >5/200 in 81%. They found the worst 
visual outcome in cases of CRVO and CNV, 
which is consistent with our results. Oyakawa 
et al9 reported an increase in visual acuity in 
89.4% of their cases with BCVA of >1/100 in 
77.7%. 

Mean duration from onset of symptoms to 
referral was 6.2±7.8 months in our patients; 
only two eyes (4%) were examined earlier than 
one month, whereas 96% of the eyes were 
visited at least six months after the onset of the 
symptoms. Mean preoperative symptomatic 
period in NDVH was 17.8 months and duration 
was more than 6 months in 71% of cases by 
Smiddy et al6. We did not find any correlation 
between final visual acuity and pre-operative 
duration of symptoms. Singalavanija et al5 also 
did not find any correlation between duration 
of preoperative symptoms and final visual 
outcome. Augsten et al13 evaluated six eyes 
with vitreous hemorrhage due to Terson’s 
syndrome and recommended performing vit-
rectomy in at least one eye of these patients 4-8 
weeks from onset of symptoms. Verbreaken et 
al4 reported preoperative symptomatic period 
of at least six months and recommended early 
surgical intervention in cases suspected of 
retinal tear or detachment.  

Multivariate and univariate regression ana-
lysis of possible predictive factors for final vi-
sual acuity such as age, duration of symptoms, 
preoperative visual acuity and presence of 
RAPD disclosed age to be the only significant 
factor. Patients with CNV and CRVO were 
older and had poorer visual outcomes com-
pared to patients with Eales’ disease, FEVR, 
PVD or BRVO; this correlation may result from 
the association between age and underlying 
diseases. Singalavanija et al5 also found no 
correlation between final visual outcome and 
preoperative visual acuity or duration of the 
disease. They reported pathologic changes in 
the macula as the most important factor in this 
regard. Li and Gao12 stated that postoperative 
visual outcome depends on the etiology of 
vitreous hemorrhage and macular function. 

In conclusion, retinal vein occlusions were 
the most common cause of non-traumatic 
NDVH leading to vitrectomy in the current 
series. Vitrectomy may result in a significant 
increase in visual acuity in eyes with non-
traumatic NDVH other than cases with CNV 
and CRVO; pathologic changes in the macula 
prevent significant visual improvement in these 
cases.          
 
REFERENCES 
 

1. G, Lindgren Lindblom B. Causes of vitreous 
hemorrhage.  Curr Opin Ophthalmol 1996; 7:13-19. 

2. Spraul CW, Grossniklauss HE. Vitreous 
hemorrhage. Surv Ophthalmol 1997;42:3-39. 

3. Hasenfratz G. Acute vitreous hemorrhage-
possibilities for differential diagnostic, echographic 
assessment. Fortschr Ophthalmol 1990;87:641-
645.[Abstract] 

4. Verbreaken H, Van Egmond J. Non-diabetic and 
non-oculotraumatic vitreous hemorrhage treated by 
pars plana vitrectomy. Bull Soc Belge Ophthalmol 
1999;272:83-39. 

5. Singalavanija A, Tanterdtham J, Namatra C, 
Trinavart A. Surgical management of nondiabetic 
vitreous hemorrhage. J Med Assoc Thail 1999; 82:460-
465. 

6. Smiddy WE, Isernhagen RD, Michels RG, Glaser 
BM, de Bustros SN. Vitrectomy for non-diabetic 
vitreous hemorrhage, retinal and choroidal vascular 
disorders. Retina 1988;8:88-95. 

7. Lean JS, Gregor Z. The acute vitreous hemorrhage. 
Br J Ophthalmol 1980;64:469-471. 

8. Isernhagen RD, Smiddy W, Michels RG, Glaser BM, 
de Bustros SN. Vitrectomy for non-diabetic vitreous 
hemorrhage not associated with vascular disease. 
Retina 1988;8:81-87. 

9. Oyakawa RT, Michels RG, Blasé WP. Vitrectomy for 
non-diabetic vitreous hemorrhage. Am J Ophthalmol 
1983;96:517-525. 

10. Winslow RL, Taylor BC. Spontaneous vitreous 
hemorrhage: etiology and management. South Med 
J 1980;73:1450-1452. 

11. Butner RW, McPherson AR. Spontaneous vitreous 
hemorrhage. Ann Ophthalmol 1982;14:268-270. 

12. Li C, Gao R. Vitrectomy for nondiabetic vitreous 
hemorrhage. Yan Ke Xue Bao 1991;7:95-97.[Abstract]  

13. Augsten R, Konigsdorffer E, Strobel J. Surgical 
approach in Terson’s syndrome: vitreous and 
retinal findings. Eur J Ophthalmol 2000; 10:293-296.  

 

www.SID.ir



 

 

https://sid.ir/1791
https://sid.ir/1792
https://sid.ir/1793
https://sid.ir/1795
https://sid.ir/1794
https://sid.ir/1796
https://sid.ir/1702
https://sid.ir/1700
https://sid.ir/1699
https://sid.ir/1698
https://sid.ir/1787

