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Abstract
Aims-This study aimed to evaluate both
the mean time intervals between retinal
disease and the development of proliferative vitreoretinopathy (PVR) and the time
intervals at which recurrent PVR develops
following various kinds of vitreoretinal
disease and surgery.
Methods -One hundred and thirty six
consecutive cases of PVR that were seen
and operated on between 1991 and 1994
were evaluated retrospectively. Intervals
between onset of disease and PVR or
recurrent PVR were noted. Conditions
leading to PVR, surgical procedures, and
the final anatomical and functional results
were evaluated.
Results-Before PVR was noted for the
first time, an average of 1-06 vitreoretinal
surgical procedures were performed
(range 0 to 3). A mean of 1-99 surgeries
were performed to control PVR or to
reach an end stage where further surgery
would have been unreasonable (range 0 to
5). The average (median) time interval
between the onset of the retinal disease
and PVR was 2-0 months (range 0 5 to 45

Table 1 Diagnoses of 136 consecutive cases leading to proliferative vitreoretinopathy
Diagnosis

n

%

Aphakia
Pseudophakia, PC/IOL
Pseudophakia, AC/IOL
Retinal detachment
Rhegmatogenous, no surgery
Rhegmatogenous, buckling procedure, cryotherapy
Rhegmatogenous, vitrectomy, gas
Rhegmatogenous, cryotherapy only
Rhegmatogenous, vitrectomy, silicone oil
Rhegmatogenous, vitrectomy, silicone oil, daunomycin
Myopia, giant tear, vitrectomy, silicone oil
Myopia, giant tear, vitrectomy, silicone oil, daunomycin
Full thickness macular hole, buckling procedure
After secondary PC/IOL implantation
Central retinal vein occlusion, traction retinal detachment
Branch retinal vein occlusion, traction retinal detachment
Uveitis
Uveitis, retinal necrosis, vitrectomy, silicone oil
Buphthalmus, vitrectomy
Retinopathy of prematurity, buckling procedure
Endogenous endophthalmitis
Vitreoretinal surgery for an impending macular hole
Trauma
Contusion
Contusion, giant retinal tear, vitrectomy, silicone oil
Intraocular foreign body, vitrectomy
Intraocular foreign body, vitrectomy, silicone oil
Perforating injury, no intraocular foreign body
Perforating injury, no intraocular foreign body, silicone oil
Ruptured globe
Ruptured globe, vitrectomy, silicone oil
von Hippel's disease

5
27
1

4
20

8
39
7
3
1
1
1
I
1
1
2
2
4
1
1
1
2
1

6
29
5
2

3
2
4
3
7

1
3
1
2

AC/IOL=anterior chamber intraocular lens; PC/IOL=posterior chamber intraocular lens.

3

2

3
2
5

months). The median time intervals
between surgery and recurrence for the
second, third, or fourth times was also 2-0
months (range 0.5 to 34 months).
Conclusions-PVR starts earliest at 2
weeks after an event and subsequently
quietens down within a maximum of
45 months after treatment (median 2
months). PVR may recur more than once
but the time course of the disease is likely
to be the same for each recurrence.
(BrJ Ophthalmol 1995; 79: 874-877)

It is well established that proliferative vitreoretinopathy (PVR) is the main reason for
failures of vitreoretinal surgery.1 The term
PVR comprises a variety of different intraocular cellular proliferations including epiretinal membranes, subretinal strands, and retinal
detachments in combination with star folds,
vitreous traction, and anterior loop traction

(anterior PVR).2A
The clinical course of PVR has been only
rarely evaluated in larger series. It is known
that PVR occurs in up to 20% of cases following various vitreoretinal surgical procedures,5
and the process of PVR may also begin without
any apparent cause such as idiopathic epiretinal membranes. In this study, we aimed to
evaluate at what time PVR develops primarily
following different kinds of vitreoretinal surgical procedures, and at what time intervals
repeat PVR occurs.
Materials and methods
We retrospectively evaluated consecutive
charts of all patients undergoing surgery for
PVR in our department between January
1991 and January 1994. Only those charts
that contained sufficient information for
statistical evaluation were selected. In particular, the history of onset of retinal disease for example, retinal detachment, had to
consist of sufficient exact information.
Patients were followed regularly in our outpatient department, by the local ophthalmologist, or, as in most cases, by a combination
of both. Intervals ranged from 1 to 4 weeks. A
total of 136 cases out of 1123 fulfilled these
criteria. The main reason for excluding
patients from the study was that the exact
time point of the onset of the retinal disease,
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Table 2 Number of vitreoretinal surgical procedures before
the development of proliferative vitreoretinopathy (average,
1 06)
Cases (n)

%

0
1
2
3

23
87
20
6

17
64
15
4

Table 3 Number ofsurgical procedures performed in each
case (n= 136) to control proliferative vitreoretinopathy
(average, 1 99)
Number of surgical interventions

Cases (n)

0
1
2
3
4
5

1
55
37
31
11
1

%
1
40
27

23
8
1

or that the exact time of onset of PVR were
not clearly documented. In many cases,
patients were referred from the local ophthalmologist with recurrent PVR, and the exact
time point of onset was unclear.
The group consisted of 42 females and 94
males. All patients were white. The average age
of the females at the time of the first surgery for
PVR was 601 years (range 25 to 82 years); the
average age of the males at the time of their
first surgery for PVR was 49 7 years (range 7 to
81 years).
The charts were evaluated for the time
course of PVR and the incidence of recurrence
following surgical procedures which are
routinely used today. We did not evaluate
charts before 1991 when some of today's
refined techniques were not available. As a
consequence of this, the follow up was limited
in some of the cases. The surgical techniques
routinely used included scleral buckling procedures in combination with cryotherapy or
laser photocoagulation, pars plana vitrectomy,
the use of heavy liquids (perfluorcarbon liquid,
PFCL), the use of daunomycin, endolaser
photocoagulation, mobilisation of the retina,
retinectomies and retinotomies, and intraocular silicone oil tamponades which were
usually intended to be only temporary.
We believe that practically all patients who
developed complications were referred back to
our department as there are only few options in
the area.

Results
The different reasons which led to PVR in the
cases evaluated are listed in Table 1.
In most cases (83%), vitreoretinal procedures had been performed before the development of PVR. In 64%, one surgical procedure
had been carried out before the complication
Table 4 Time intervals between trauma and occurrence of proliferative vitreoretinopathy
(PVR) and between surgery for PVR and recurrent PVR
Time interval between

Median (months)

Number

Range (months)

Retinal disease and primary PVR
First surgery for PVR and recurrent PVR
Second surgery for PVR and recurrent PVR
Third surgery for PVR and recurrent PVR
Fourth surgery for PVR and recurrence

2-0
2-0
2-0
2-0
2-0

136
82
33
13
1

0 5-45
0-5-27
0 5-34
1-5
2-0

techniques.
Both the severity of cases in this study and
the difficulties of treatment of PVR may be
reflected by the fact that an average of two
surgical procedures were necessary either to
successfully control PVR or to reach an end
stage where no further surgical intervention
seemed favourable (Table 2). In only one case
was a circumscribed traction retinal detachment caused by PVR stable, and no surgery
was performed. In most cases up to three
major surgical procedures were necessary
(23-40%). In a few cases more surgical
procedures were performed, with a maximum
of five. The number of procedures was higher
in those cases where the retinal situation was
first stabilised with silicone oil, and a recurrent detachment followed the removal of the
silicone oil after a period of time.
Discussion
Most clinical studies available state only that
PVR develops following retinal detachment or
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Number of surgical procedures

of PVR and a maximum of three procedures
was noted in a total of six cases (4%) (Table 2).
To control PVR or to reach an end stage
where no further surgical intervention was considered, an average of 1 99 surgical procedures
were performed (Table 3). In one case no
surgery was necessary because a peripheral
localised epiretinal proliferation was present
with a circumscribed small retinal detachment,
without a retinal hole, that did not progress
over time. A single surgical procedure was
sufficient to control PVR in 40% of the cases, a
second major procedure had to be performed
in 27%; a total of three to five procedures were
carried out less frequently.
The time intervals between the occurrence
of the retinal disease or a surgical procedure
and the development or recurrence of PVR are
listed in Table 4 and shown graphically in
Figures 1 to 4. The minimum time interval was
0*5 months. The development of primary PVR
occurred in a range between 0-5 and 45
months. However, within the first 3 months,
79% of PVR developed, and 90°/O within the
first 6 months. The statistical median time
intervals between onset of retinal disease and
primary PVR as well as the time intervals
between surgery for PVR and the recurrences
was always 2-0 months. This may represent the
time after surgery when there is the highest risk
for development of PVR.
Selecting only those cases with a rhegmatogenous retinal detachment (n= 104), the
median time intervals were similar (Table 5).
For the statistical evaluation of the average
time intervals between onset of retinal disease
or surgery and PVR or recurrent PVR, we
calculated the median rather than the mean,
because the distribution of the individual time
intervals did not follow a Gaussian distribution.
The average follow up after the last surgery
in each case was a median of 4 months (range
2-61 months). This time was relatively short in
some cases, because we included in this study
only those patients who had been recently
operated on with the most advanced surgical
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Figure 1 Frequency ofprimary proliferative
vitreoretinopathy in relation to the time course (n=135).
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Figure 3 Frequency ofproliferative vitreoretinopathy
recurring for the second time in relation to the time course
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Figure 2 Frequency of recurrent proliferative
vitreoretinopathy in relation to the time course (n =82).

after surgery for retinal detachment, but not
the exact time course of the disease.' 67 We
were interested to know whether the second or
third recurrence of PVR follows a different
time frame, or whether the disease process is
always similar once it has started. This could
be important in cases where further surgical
procedures are planned - for example, secondary implantation of intraocular lenses.8
Most of the situations in which PVR
developed in this study were cases after surgery
for rhegmatogenous retinal detachments,
performing scleral buckling procedures and
cryotherapy, pseudophakic retinal detachments, and rhegmatogenous retinal detachments which had not yet been operated on. The
list of diagnoses leading to PVR is long, and
also rare cases like von Hippel's disease and
uveitis were included (Table 1). Interestingly,
Table 5 Time intervals between trauma and occurrence ofproliferative vitreoretinopathy
(PVR) and between surgery for PVR and recurrent PVR for cases with rhegmatogenous
retinal detachment only
Time interval between

Median (months)

Number

Range (months)

Onset of retinal disease and primary PVR
First surgery for PVR and recurrent PVR
Second surgery for PVR and recurrent PVR
Third surgery for PVR and recurrent PVR
Fourth surgery for PVR and recurrence

20
2-0
2-0
2-0
2-0

104
63
22
9
1

0 5-45
0-5-22
1-6
1-5
2

5

10

15

20

Months
Figure 4 Frequency ofproliferative vitreoretinopathy
recurring for the third time in relation to the time course
(n=13).

the number of surgical procedures before the
development of PVR was variable. While in
some cases there was no preceding surgery,
there were up to three surgical procedures to
treat retinal detachment before the complication of PVR. In the majority of cases (64%),
PVR developed after the first vitreoretinal surgical procedure (Table 2).
The time intervals between the onset of the
retinal disease and the occurrence of PVR
were similar in all cases. The concordance of
these results is surprising given the large
number of cases and heterogeneity of underlying diseases. In a few of the cases where PVR
developed for the first or second time, the time
intervals were long with a time lapse of up to
45 and 27 months, respectively, It may be
speculated that in these instances where PVR
developed after more than 12 months, a new
stimulus caused the recurrence rather than a
recurrence related to the original disease after
that time. However, we do not have enough
data to prove this assumption, although it
seems very likely.
In summary, judging from these results,
PVR develops in the vast majority within the
first 2 months both after onset of retinal
disease and for recurrences. It seems that these
recurrences follow a similar time frame as the
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first episode. Factors predisposing to recurrences may therefore be the same as for the
primary occurrence - for example, retinal
tears, extensive cryotherapy or laser therapy,
retinal ischaemia, and others.9 10
From the current models of PVR which
explain this process by cellular proliferations
along one or both surfaces of the retina or
along the anterior vitreous base (anterior
PVR), it can be assumed that PVR can not
develop directly following a stimulus, because
the cells involved need time for migration,
transformation, proliferation, and subsequent
contraction.'1-'7 The clinical data of this study
therefore support these models. A development of PVR many years after onset of a
specific retinal disease also seems unlikely,
because the cellular proliferations have to be
related to a stimulus, and is unlikely to start
without a reason. The time course of recurrent
PVR was similar to that of primary PVR in our
study and again supports the theoretical
assumption that the underlying process of
primary and recurrent PVR is similar.
Since our study was performed retrospectively, conclusions from the data have to be
drawn with much care. However, the information from the charts in the cases that were
entered into this investigation was well documented, so reliability of the data discussed can
be assumed.
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