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ABSTRACT

Background: Until the advent of pars plana vitrec-
tomy, no efficient treatment for non-resorbing vitreous
haemorrhage was at hand. Especially if the cause
of the vitreous haemorrhage was not known, such
as in most cases of non-diabetic and non-oculotrau-
matic vitreous haemorrhage, a lot of time often was
lost by waiting for the resorption, because of the lack
of any effective treatment modality.
Methods: All the cases (126) of non-diabetic and
non-oculotraumatic vitreous haemorrhage treated
with a pars plana vitrectomy for non-resorbing vitreous
bleeding during a 15-year period were studied.
Both the aetiology of the haemorrhage as well as the
functional results have been tabulated. Except for the
cases with a retinal detachment or a suspected reti-
nal tear that were operated on immediately, 6 months
were waited upon for spontaneous clearing.
Results: One third of these haemorrhages was due
to vascular lesions (32,5%), one third to “rhegma-
togenous” disordes [retinal tears with (25,5%) or
without (8%) retinal detachment and one third to a
group of various diseases (13,5%)]. In this last group
Terson syndrome (5,5%), age-related macular de-
generation (13,5%) and presumed posterior vitreous
detachment (12%) were most numerous. Functio-
nal results mainly depend upon the underlying cau-
se of the vitreous haemorrhage. Visual acuity

ranged from 20/40-20/20 in 100% of cases of Ter-
son syndrome and posterior vitreous detachment,
80% of retinal tears, 27% of vascular disorders and
25% of retinal detachments. Vision below 20/400
was obtained in 76% of age-related macular dege-
nerations, 51% of vascular lesions, 50% of retinal
detachments and 10% of retinal tears.
Conclusion: Non-oculotraumatic and non-diabetic
vitreous haemorrhages can be caused by a wide va-
riety of diseases. If there is no tendency to sponta-
neous clearing a pars plana vitrectomy can be help-
ful by restoring visual function and by allowing treat-
ment of the underlying disease in some cases. Most
indications for vitrectomy are not urgent and one can
wait for spontaneous clearing of the vitreous for about
6 months but with respect to retinal tears with or
without retinal detachment no time should be lost.
In these cases the vitrectomy should be done at once.

SAMENVATTING

Tot voor het ontstaan van de pars plana-vitrecto-
mie, bestond er geen efficiënte behandeling voor
niet-resorberende vitreumbloedingen. Dikwijls werd
kostbare tijd verloren met het wachten op een spon-
tane opklaring.
Honderdzesentwintig opeenvolgende gevallen van
niet diabetische en niet oftalmotraumatische geval-
len van niet resorberende vitreumbloeding, behan-
deld met pars plana vitrectomie, werden bestudeerd.
Eén derde van de vitreumbloedingen waren te wij-
ten aan vasculaire letsels, één derde aan een retina-
scheur en één derde aan diverse oorzaken. In deze
laatste groep waren gevallen van een Terson syn-
droom, leeftijdsgebonden maculadegeneratie en ach-
terste vitreumloslating het meest talrijk.
Een niet-resorberende vitreumbloeding kan vele oor-
zaken hebben. Indien geen spontane neiging tot op-
klaren bestaat, kan een pars plana-vitrectomie hel-
pen om de visus te herstellen.
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RESUME

Jusqu’au moment de l’introduction de la vitrecto-
mie à travers la pars plana, aucun traitement n’existait
pour une hémorragie vitréenne non-résorbante.
Nous avons étudié 126 cas consécutifs d’hémorragie
du vitré, non liée au diabète ni à un traumatisme
oculaire, traités par une vitrectomie sur une période
de 15 ans.
Un tiers des cas était dû à des lésions vasculaires,
un tiers à des déchirures rétiniennes (avec ou sans
décollement de rétine) et un tiers à des causes di-
verses. Dans ce dernier groupe on retrouvait surtout
des cas de syndrome de Terson, de dégénérescence
maculaire liée à l’âge et de décollement postérieur
du vitré.
Si une hémorragie vitréenne n’a pas tendance à
s’éclaircir spontanément, une vitrectomie peut être
utile pour récupérer la vision et pour traiter la cause
de l’hémorragie dans certains cas.
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INTRODUCTION

Until 1971 there was no efficient treatment for
a vitreous haemorrhage. The only existing tech-
nique of open-sky vitrectomy was rather
hazardous with much complications (11). With
the development of pars plana surgery in the
beginning of the years 1970 (12,14-16,19),
the ophthalmological world came into the pos-
session of a new technique, permitting the cure
of many patients, blinded by vitreous haemor-
rhage.
In this article we review the results over a
15 year period of the pars plana vitrectomy and
the aetiology of vitreous haemorrhage in non-
diabetic and non-oculotraumatic cases.

MATERIAL AND

METHODS

All consecutive cases of non-oculotraumatic
and non-diabetic vitreous haemorrhage, trea-
ted with pars plana vitrectomy between 1976
and 1991, are included in this retrospective
study. These were all vitreous haemorrhages,
preventing detailed fundoscopic examination.
Cases where a retinal tear or a retinal detach-
ment could be found upon binocular ophthal-
moscopic examination were not included. These
were treated by a buckling procedure. All pa-
tients had an echographic examination. The fol-
low-up period varied from 6 months to 16 years.
In a case of vitreous haemorrhage normally
6 months are waited upon spontaneous resorp-
tion, while the patient is followed by echogra-
phy (4,8,9,22,24). If there was no echogra-
phic evidence of retinal detachment or a reti-
nal tear, the echography was repeated once a
month. However in cases with either symp-
toms or either a familial or a personal history
of possible retinal tears or retinal detachment,
the vitrectomy was done immediately.
A two or three port pars plana vitrectomy was
used. The diagnosis was made intraoperative-
ly and if necessary a treatment was performed
during the surgery. In the case of a retinal tear
or a retinal detachment the treatment consisted
of cryo- or endolaser coagulations of the re-
tinal tears and a buckle. Until 1986 vascular
lesions were treated by external laser coagula-
tions a few days after surgery. From 1986 on
endolaser coagulations were performed during
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the surgery. If necessary a fluoangiography was
done during the first postoperative week of cla-
rify the diagnosis or to rule out exceptional cau-
ses of vitreous haemorrhage (2). The different
aetiologies of vitreous haemorrhage were stud-
ied. The vascular lesions were studied as a group
and also separately.
All patients were seen 10 days after discharge
of the hospital and six months after the oper-
ation.

RESULTS

One hundred twenty six cases of non-diabetic
and non-oculotraumatic vitreous haemorrhage
have been treated with pars plana vitrectomy
between 1976 and 1991. The different diag-
noses are shown in table I.

One third of the cases was due to vascular le-
sions, one third to rhegmatogenous retinal pa-
thology complicated by vitreous haemorrhage
(25% retinal detachment, 8% retinal tear)

(table III) and one third to different patholo-
gies. This last third was, except some sporadic
diseases, made up by disciform macular le-
sions (13,5%), Terson syndrome (5,5%) and a
rather large group of cases (12%) where no
clear aetiology could be found, neither intra-
operatively, neiter postoperatively with fluoan-
giography and three mirror examination (table
IV).
The group of retinal vascular lesions could be
subdivided into venous thromboses (70%) and
a group (30%) of cases with 6 different diseas-
es (Table II).
Functional results are given in tables V and VI.
The following complications have been seen:
Rebleeding: none of the cases needed a re-
operation because of a new vitreous haemor-
rhage.
Iatrogenic retinal tears: there were no cases of
iatrogenic retinal tears.
Endophthalmitis: one case of postoperative en-
dophthalmitis occured in this subgroup of vit-
rectomies (23), caused by Staphylococcus epi-
dermidis. The end result of this case was no
light perception.
Cataract: Further follow-up was done by the
refering ophthalmologists. We have not been
able to draw any conclusion about the cata-
ract inducing effect of pars plana vitrectomy at
long term.

Tab. III: Rhegmatogenous disorder in 42 eyes.

Number Percentage
rhegmatogenous group

Percentage of whole
group

Retinal detachment with tear(s) 32 76% 25,5%
Retinal tear(s) 10 24% 8%

42 100% 33,5%

Tab. II: Repartition of vascular disease in 41 eyes

Number Percentage
vascular group

Percentage whole
group

Vein occlusions 28 68% 22,2%
Periphlebitis retinae 3 7% 2,4%
Hypertensive retinopathy 3 7% 2,4%
Coats’ disease 2 5% 1,6%
Central artery occlusion 2 5% 1,6%
Prepapillary neovascularization 2 5% 1,6%
Macro-aneurysm 1 2,5% 0,8%

41 100% 32,5%

Tab. I: Aetiology of non-diabetic and non-oculotraumatic
vitreous haemorrhage in 126 eyes

Number Percentage
I. Vascular disease 41 32,5%
II. Rhegmatogenous disorders 42 33,5%
III. Miscellaneous disorders 43 34%

126
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Proliferative vitreoretinopathy: five cases of
vitreous bleeding with retinal detachment de-
veloped proliferative vitreoretinopathy.
Macular pucker: one of the cases with vitreous
haemorrhage associated with a retinal tear de-
veloped a severe macular pucker. The patient
refused reoperation.

DISCUSSION

The repartition of the different causes of non-
diabetic and non-oculotraumatic vitreous hae-
morrhage in this study over 15 years is very si-
milar to the one we reported after 5 years pars
plana vitrectomy (6). It is also comparable with
the literature on the subject (10,18,22). One
third (32,5%) of our non-oculotraumatic and
non-diabetic vitreous haemorrhages are due to
vascular lesions. The most frequent cause was
venous occlusion (68%), that had been insuf-
ficiently or not at all treated by laser photo-
coagulation. Other vascular pathologies were
sporadic with cases of periphlebitis, hyperten-
sive retinopathy, Coats’ disease, central artery
occlusion, prepapillary neovascularization of
non-diabetic origin and macroaneurysms (Ta-
ble 2). Neovascularization of the iris or the ret-
ina can be the reason not to wait 6 months for

spontaneous clearing of the vitreous haemor-
rhage (9,10).
A second third was due to rhegmatogenous
retinal pathology with or without associated
retinal detachment. This group is without any
doubt the one giving most problems. It is clear
that it is from utmost importance for the pa-
tient, that surgery should be performed before
the appearance of a retinal detachment: once
a detachment has developed, functional and
anatomical results drop seriously with often a
proliferative vitreoretinopathy (10,22). If this
kind of pathology is suspected either on per-
sonal or familial history, either on symptoma-
tology or on echography, the operation should
be done immediately (9,10,18). Even without
any of these facts, a tear can never be abso-
lutely excluded.
The last third is made up by various patholo-
gic entities. Some are exceptional such as a ma-
lignant melanoma of the choroid. In our case a
diagnosis of rhegmatogenous retinal detach-
ment had been made by echography. It was
during the surgery after removal of the intra-
vitreal blood that the situation became clear
and was proven by a biopsy. We operated upon
7 cases of Terson syndrome. Normally we only
operate one eye in bilateral cases as soon as
the general condition of the patients allows so.

Tab. IV: Repartition of miscellaneous disorders in 43 eyes

Number % mixed group % whole group
Age-related macular degeneration 17 39,5% 13,5%
Terson syndrome 7 16% 5,5%
Spontaneous choroidal detachment 2 4,5% 1,5%
Malignant melanoma of choroid 1 2% 1%
“Unknown” 16 37% 12%

43 100% 33,5%

Tab. V: Visual results after vitrectomy in non-oculotraumatic and non-diabetic vitreous haemorrhage

Number 20/40 - 20/20 20/50 -
20/200

20/400 a 20/400

Vascular lesions 41 11 (27%) 4 (10%) 5 (12%) 21 (51%)
Rhegmatogenous:
Retinal tear(s)
Retinal detachment

10
32

8 (80%)
8 (25%)

1 (10%)
5 (16%) 3 (9%)

1 (10%)
16 (50%)

Miscellaneous:
Age-related macular
degeneration
Terson syndrome
“Unknown”

17
7

16

− (0%)
7 (100%)

16 (100%)

2 (12%)
− (0%)
− (0%)

2 (12%)
− (0%)
− (0%)

13 (76%)
− (0%)
− (0%)
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Monocular cases or the second eye in binocu-
lar cases are operated on when there is no ten-
dency to spontaneous resorption after a wait-
ing period of 6 months (4,8,9,13,20,21). Any-
way we think that vitrectomy is only justified
in those patients that are no longer a neurosur-
gical problem after their cerebral haemorrhage,
although some authors advise vitrectomy be-
fore neurosurgery in some cases (20).
As far as age-related macular degeneration is
concerned, it should be clear that the majority
of these cases need no vitrectomy at all (1,5).
Sometimes however they go together with a to-
tal vitreous haemorrhage, making these already
visually handicaped patients totally blind (17).
Patients can recover some visual field after
vitrectomy.
An other rather important group (12%) is the
one for whom no clear diagnosis could be made
neither during the operation, neither in the post-
operative period notwithstanding a fluoangio-
graphic examination. We assume that most of
these cases are due to an acute posterior vi-
treous detachment with a bleeding from the
peripapillary capillaries. Posterior vitreous de-
tachment is a normal physiologic aging event
of the vitreous. In most cases it has no con-
sequences, except the initially sometimes “anoy-
ing” vitreous haze. In some patients however
it can be the cause of a retinal tear with or with-
out vitreous haemorrhage or of a pure but ex-
tended vitreous haemorrhage. Also in other
series this event takes an important place in the
statistics (3,9,10,18,22).
The functional results in this group of patients
clearly depend upon the underlying aetiology.
In the group of the vascular lesions best re-

sults were seen in the macro-aneurysms and
the venous occlusions. The extent of the le-
sions plays of course a major role in the prog-
nosis. A branch vein occlusion gives better re-
sults than a central vein occlusion (18,22). The
results were a lot worse in arterial occlusion,
Coats’ disease and periphlebitis retinae group.
The functional and anatomic results in the group
of the rhegmatogenous retina pathology de-
pend strongly upon the timing of the surgery. If
there is only a retinal tear without retinal de-
tachment the prognosis is excellent. Once a re-
tinal detachment is associated the results drop
(10). They also are worse than in cases of re-
tinal detachment without or with only a small
haemorrhage. In many cases one has to deal
with total retinal detachments with the macu-
la included, which seriously limits functional re-
covery. Moreover the incidence of proliferative
vitreoretinopathy is higher in those eyes with
the vitreous cavity filled with blood. In this group
it is very important to intervene on time. If the
possibility of a retinal detachment can be sus-
pected, such as in patients that already had had
a retinal detachment in the fellow eye or in the
same eye, or with lattice degeneration in the
fellow eye or operated once for cataract, one
should not hesitate. Associated symptoms such
as flashes can be an important indication.
Although in many cases of syndrome of Terson
a vitrectomy is not needed, some of them have
no tendency at all to spontaneous resorption of
the blood. Futhermore some publications re-
port the functional loss of those eyes by proli-
ferative vitreoretinopathy (4,7,8,13). In bila-
teral cases an early vitrectomy in one eye can
be indicated in order to permit the patient to

Tab. VI: Comparison of visual results in non-oculotraumatic and non-diabetic vitreous haemorrhage before vitrectomy
and at the end of the observation period
Improvement (↑) or down (↓)= minimum 2 lines on Snellen optotypes.

Results ↑ = ↓
Vascular lesions 41 23 (56%) 7 (17%) 11(27%)
Rhegmatogenous:
Retinal tear(s)
Retinal detachment

10
32

9 (90%)
18 (56%)

− (0%)
7 (22%)

1(10%)
7(22%)

Miscellaneous
Age-related
macular
degeneration
Terson
syndrome
“Unknown”

17

7
16

4 (24%)

7 (100%)
16 (100%)

6 (35%)

− (0%)
− (0%)

7 (41%)

− (0%)
− (0%)
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function normally (13,21). The functional re-
sults in our group were excellent just as in oth-
er publications (8,13,21). In none of our ca-
ses we have found epiretinal membranes or
PVR, although several reports caution for this
(4,7,13,20,21).
A total vitreous haemorrhage in cases of disci-
form macular degeneration can be a very good
indication for vitrectomy. Although the central
visual acuity of these patients will not improve
dramatically, they often are very happy with the
result of the surgery because they recover their
peripheral visual field. This of course is very im-
portant in these already severely disabled pa-
tients. Nearly all our patients in this group were
satisfied with the recuperation of their peri-
pheral visual field (17). In no case have we
seen adverse reactions after the vitreous sur-
gery as described by some (1).
The group of patients where no clear aetiology
was found and whom we attribute merely to an
acute posterior vitreous detachment, gives very
good results as can be expected. This of course
is due to the fact that there is no retinal or vas-
cular pathology in those eyes. After removal of
the blood, they can function normally. The symp-
tomatology can strongly resemble the one of the
patients with rhegmatogenous pathology.
In conclusion we can state that non-oculotrau-
matic and non-diabetic vitreous haemorrhages
can be caused by a broad spectrum of disease
entities. If no spontaneous resorption occurs,
a pars plana vitrectomy can be helpful in dif-
ferent ways. First of all the vitreous haze is re-
moved, allowing a significant visual recupera-
tion of the patient according to the underlying
aetiology. Secondly a diagnosis can be made
during the surgery in those cases where no-
thing is known about the preexisting patholo-
gy. In third place pars plana surgery allows an
intraoperative treatment in certain diseases.
This is the case for retinal tears and retinal de-
tachment and in vascular disorders.
In most cases of vitreous haemorrhage there is
no emergency at all for vitrectomy and one can
wait some time for spontaneous resorption. There
is however one important exception and that
is rhegmatogenous pathology. In this instance
a prompt intervention is clearly needed, if pos-
sible before the advent of the retinal detach-
ment. Retinal ischaemic pathology is another
indication to avoid deferral. Furthermore there

is a general tendency in literature to change the
waiting time for spontaneous clearing of 6
months of the first decade of vitrectomy to 2
or 3 months.
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