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CLINICAL INVESTIGATION

Primary vitrectomy without scleral buckling
for rhegmatogenous retinal detachment

Abstract @ Background: Pars plan-
ta vitrectomy has evolved as an al-
ternative method in the treatment of
more complicated rhegmatogenous
retinal detachments. We report a se-
ries of patients who underwent pri-
mary vitrectomy with gas tampon-
ade without the use of additional
scleral buckling. @ Methods: A re-
trospective study of 53 patients
with a follow-up of 6-45 months
(mean 17.8 months) was carried out.
Preoperative findings included un-
usual, multiple or large breaks, vit-
reous haemorrhage, proliferative vit-
reoretinopathy and bullous retinal
detachment. Preoperative visual acu-
ity was between light perception and
1.0, with 30% (16/53) of patients
with 0.4 or better. ® Results: Reti-
nal reattachment was achieved in

64% of cases (34/53) with one and
in 92% (49/53) with one or more
operations. Final visual acuity was
between light perception and 1.0,
with 41% (22/53) of patients with
0.4 or better. Cataract formation
occurred in 86% (37/43) of all pa-
tients with a clear lens preopera-
tively. Macular pucker was noted
in 11% (6/53) and postoperative
proliferative vitreoretinopathy caus-
ing redetachment in 6% (3/53).

® Conclusion: With primary vitrec-
tomy, a high final anatomical suc-
cess rate with few intraoperative
complications can be achieved in
more complicated forms of rheg-
matogenous retinal detachment.
The major drawback of the proce-
dure is the high incidence of post-
operative cataract formation.

Introduction

Since its introduction by Machemer in the 1970s [14],
pars plana vitrectomy has established itself in the treat-
ment of complicated rhegmatogenous retinal detach-
ment. To date several indications have been defined: reti-
nal detachment complicated by dense media opacities
(e.g. vitreous haemorrhage); proliferative vitreoretino-
pathy (PVR); giant retinal tears; and retinal detachment
associated with holes at the posterior pole [18].

Even in less complicated forms of rhegmatogenous
retinal detachment, pars plana vitrectomy seems to offer
some advantages over scleral buckling procedures. Via
the pars plana approach the causative vitreoretinal trac-
tion can be removed together with vitreous opacities; an

internal drainage of subretinal fluid avoids the possible
hazards of external drainage; a temporary internal gas
tamponade can be installed; internal laser or cryocoagu-
lation can be performed; and the risk of motility disor-
ders, anisometropia or external infection caused by exo-
plants can be avoided in the majority of cases. On the
other hand, pars plana vitrectomy carries its own risks
and complications [26], and over 90% of routine retinal
detachments can be treated successfully with scleral
buckling procedures alone [1]. The indications for pri-
mary vitrectomy in non-proliferative rthegmatogenous
retinal detachment, therefore, remain undefined [13, 17,
32, 35].

Since the first report by KIti [10], several series of
primary pars plana vitrectomy have been published [4, 5,
7.9, 11, 16, 24, 30, 31, 33, 34]. However, in the majority
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of cases vitrectomy has been combined with additional
scleral buckling [5, 7, 16, 24, 31, 34]. The objective of
this study is to report the results in a series of 53 patients
treated with primary vitrectomy without additional scle-
ral buckling.

Patients and methods

A retrospective analysis of 53 cases undergoing primary vitrecto-
my without additional scleral buckling at the University Eye Hos-
pital, Essen (20 cases) and the University Hospital Benjamin
Franklin, Berlin (33 cases) was carried out. Operations were per-
formed between January 1992 and April 1994 by 5 surgeons (N.B.,
W.F., M.H.F.. U.K. and H.H.). Final follow-up examinations were
performed between 6 and 45 months postoperatively (median 13.8
months, mean 17.8 months).

Some 68% (36/53) of the patients were men and 32% (17/53)
were women. The age of the patients ranged from 25 to 82 years
(median 58.3 years, mean 55.8 years). In all cases the diagnosis of
a thegmatogenous retinal detachment was confirmed before or
during surgery. Excluded from this series were patients with reti-
nal detachment secondary to trauma, redetachments, cases in
which no retinal hole could be found before or during surgery,
patients with diabetes mellitus or a history of uveitis, and patients
with a follow-up period of less than 6 months.

Preoperative refraction ranged from —16.0 to +0.5 diopters
(dpt; median —2.75 dpt, one case of aphakia correction of +3.0
dpt). In 24% of all patients (13/53), myopia exceeded —6.0 dpt.
Visual acuity was between light perception and 1.0, with 81% of
patients (43/53) with 0.1 or better and 30% (16/53) with 0.4 or
better. A single retinal hole could be found in 57% of patients
(30/53), two or more holes in 43% (23/53). The locations of the
holes were as follows: 67% in the upper temporal, 17% in the upper
nasal, 8% in the lower temporal and 8% in the lower nasal quad-
rant. In 11% of patients (6/53), retinal holes could be detected
below the 4 and 8 o’clock positions. The macula was attached in
55% of cases (29/53); in the remaining 45% (24/53), the macula
was detached or partially detached. In 81% of all patients (43/53),
a clear lens was noted preoperatively. Preoperative cataract forma-
tion could be observed in 13% of cases (7/53). Two patients had
undergone cataract surgery with implantation of a posterior cham-
ber lens; in one case of Marfan’s syndrome, a lensectomy without
implantation of an intraocular lens had been performed due to
subluxation of the clear lens.

In two cases, scleral buckling surgery was interrupted and a
primary vitrectomy was performed due to insufficient intraopera-
tive reattachment. In one patient, photocoagulation of a retinal
break had been performed before retinal detachment. Not included
in this series were 36 cases of vitrectomy without additional buck-
ling and a follow-up of less than 6 months, 21 patients in whom
vitrectomy was combined with scleral buckling surgery and 12 in
whom silicone oil was used for internal tamponade.

Indications

The decision for primary vitrectomy without scleral buckling was
based on the surgeon’s individual preferences. Preoperative find-
ings included large retinal breaks, breaks with marked vitreous
traction, unusual shape of breaks associated with lattice degenera-
tion (see Fig. 1) or radial extension posterior to the equator, multi-
ple retinal breaks, vitreous haemorrhage, bullous detachment, pre-
operative PVR and insufficient visibility of the fundus due to
dense cataract or seconary cataract and miosis in pseudophakic
eyes (Table 1).

Operation technique

In all cases, standard three-port vitrectomy with cryotherapy or
laser treatment of retinal breaks and fluid-gas exchange was per-
formed under general anaesthesia. In 42% of cases (22/53), the
flap of the retinal break was removed. In 21% of cases (11/53)
perfluordecalin or perfluoroctan was used to unfold the detached
retina. In one case, a retinotomy for internal drainage of subretinal
fluid was necessary. The retinal breaks were treated with exocryo
in 57% of cases (30/53), endocryo in 24% (13/53), exo- and en-
docryo in 15% (8/53), exocryo and endolaser in 2% (1/53) and
endolaser coagulation in 2% (1/53). After fluid-air exchange, a
309%-40% SF,-air mixture was used for internal tamponade. In
two cases with dense cataract, lensectomy was performed.

Results
Reattachment

After one operation, the retina was reattached at the final
follow-up in 64% of all patients (34/53). The success
rate was 89% (47/53) after two operations and 92% (49/
53) after three operations. In a further three cases, the
retina was attached at final examination with intraocular
silicone oil tamponade; these cases were not included in
the calculation of the final success rate. In one case, the
retina remained partly detached despite a fourth surgical
intervention due to severe PVR.

Redetachment after the first procedure was believed
to be due to new or previously undetected retinal breaks
in 74% of cases (14/19) (Fig. 2), to PVR in 16% (3/19)
and to insufficiently closed breaks in 10% (2/19).
Eighty-four per cent of redetachments (16/19) were di-
agnosed within the first 3 months after operation. The
remaining three redetachments occurred 4, 12 and 42
months after the initial procedure. Preoperative findings
of patients with redetachments are listed in Table 1.

Table 1 Preoperative and intraoperative findings in all patients
and in patients with redetachment

Redetachment
(n=19)

Finding All patients

(n=53)

Unusual break 68% (36/53)  63% (12/19)
(marked vitreous traction,
lattice degeneration)

Large breaks

Break extension posterior
to equator

Single break

Macula attached

Macula detached

Multiple breaks

Vitreous haemorrhage
Myopia >—6.0 dpt

Bullous detachment

Breaks below 4 to 8 o’clock
Preoperative PVR

60% (32/53)
58% (31/53)

58% (11/19)
63% (12/19)

57% (30/53)
55% (29/53)
45% (24/53)
43% (23/53)
24% (13/53)
24% (13/53)
17% (9/53)
11% (6/53)
9% (5/53)

58% (11/19)
58% (11/19)
42% (8/19)
42% (8/19)
26% (5/19)
16% (3/19)
5% (1/19)
16% (3/19)
21% (4/19)
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Fig.4 Preoperative versus postoperative visual acuity in all 53
patients (LP light perception, HM hand movements)

Discussion

Scleral buckling surgery is the treatment of choice in the
majority of cases of rhegmatogenous retinal detachment
[1, 35]. In order to improve the outcome of more compli-
cated types of rhegmatogenous retinal detachment with-
out preoperative PVR, primary vitrectomy was intro-
duced by Kloti as an alternative to scleral buckling in
these situations [10]. Since then, several studies of pri-
mary vitrectomy have been published (Table 3) [4, 5, 7,
9, 11, 16, 24, 30, 31, 33, 34].

In our series of 53 patients the reattachment rate was
64% (34/53) after one procedure and 92% (49/53) after
one or more operations. The primary success rate is com-
parable to the results of Hakin et al. [7] but worse than
reported in other studies of primary vitrectomy (Table
3). The reason for this could be the inclusion of more
complicated types of retinal detachments (e.g. preopera-
tive PVR and vitreous haemorrhage) or the avoidance of
additional scleral buckling in our series. The final reat-
tachment rate of 92% (49/53) compares favourably with
the results published by other authors (Table 3).

In comparison, the primary success rates of scleral
buckling surgery range from 72% [29] in consecutive
unselected cases to 96% [22] in relatively uncomplicated
situations. In recent series, higher primary success rates
of 78 to 94% with final success rates of 86 to 90% are
reported [8, 15, 25]. However, more complicated cases
of retinal detachment with a higher risk of postoperative
complications were excluded from these series and were
treated with vitrectomy.

The postoperative complications observed in the
present series included retinal redetachment, PVR, new
retinal holes, macular pucker and cataract formation. The
major reason for retinal redetachment overall was the
formation of new retinal breaks. Although the ditferenti-
ation between new or previously missed breaks cannot be

made in all cases, we had the impression, documented in
some cases (Fig. 2), that the retinal breaks that led to
redetachment developed after the first intervention. New
retinal breaks are a known complication of vitrectomy
for other reasons and are believed to be secondary to
traction of remnant vitreous [18]. The comparatively
higher incidence of new retinal breaks after pneumatic
retinopexy and the lower incidence after scleral buckling
surgery [17] suggests that the intraocular gas tamponade
might be an important factor in the formation of new
retinal breaks. The incidence has been lower in other
studies of primary vitrectomy than in ours [4, 5, 7]. One
possible explanation could be the high proportion of cas-
es featuring additional scleral buckling which possibly
relieves traction of remnant vitreous that could lead to
new break formation. However, no major differences can
be found comparing the reattachment-rates of primary
vitrectomy with additional scleral buckling [5, 7, 31, 33]
and without scleral buckling [5, 7, 9, 30] published to
date.

The most important complication of rhegmatogenous
retinal detachment is postoperative PVR, not only lead-
ing to redetachment but also causing relatively poor final
visual acuity in a large number of cases [1, 20]. Cowley
et al. state that the use of vitrectomy in the management
of retinal detachment was the strongest risk factor for the
development of postoperative PVR in a series of 607 cas-
es [3]. However, as Hakin et al. argued, in 50% of those
cases reported by Cowley and colleagues, preoperative
PVR formation was noted, which in itself would be a
major risk factor for postoperative PVR formation [7]. In
contrast to Cowley’s opinion, one could assume that the
removal of the vitreous scaffolding would reduce the in-
cidence of postoperative PVR after retinal detachment
{7]. The reported incidence of PVR following primary
vitrectomy varies between 8% [5] and 20% [7] (Table 3).
The reported incidence of PVR after scleral buckling
procedures is about 5-10% [2, 6, 20, 23, 25, 29]. In a
recently published series of 1020 patients operated on
mainly with scleral buckling techniques, 10% developed
severe postoperative PVR, suggesting that the improve-
ment of scleral buckling techniques might not have re-
sulted in a lower incidence of PVR [6]. With the data
available, it does not seem possible to define whether
there is a higher or Jlower incidence of PVR following
primary vitrectomy than after scleral buckling surgery.

One of the arguments for primary vitrectomy is that
better postoperative visual function (albeit possibly at
the cost of additional cataract surgery) is achieved {4]. In
our series, 75% of all patients (40/53) achieved visual
acuity of 0.1 or better and 41% (22/53) of 0.4 or better.
Final visual acuity was influenced by several pre- and
postoperative factors (Table 2). The most important rea-
son for decreased postoperative visual acuity was nucle-
ar cataract formation, followed by presumed macular
dysfunction due to retinal and macular redetachment or
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macular pucker. The results for visual acuity obtained in
the present study are comparable to those of previous
studies of primary vitrectomy (Table 3) except those re-
ported by Escoffery et al. [4]. In interpreting the latter’s
results, one has to consider that patients with redetach-
ments were not included in the interpretation of function-
al results.

In the studies of scleral buckling surgery summarised
by Michels et al. [19], visual acuity of 0.4 or better was
achieved in 37-56% of patients. In recent reports, this
value is reached in 79% [22] to 84% [8] of cases, proba-
bly due to the exclusion of more complicated cases and
the higher anatomical success rates. Since there are not
matching groups being operated on by either scleral
buckling or primary vitrectomy, no differences between
the levels of postoperative visual acuity can be outlined
that would speak in favour of one of the two methods.

The major drawback of primary vitrectomy in the
present series was the high incidence of postoperative
nuclear cataract formation, which could be noted in 86%
of all 43 phakic patients with a clear lens preoperatively.
Cataract formation has been recorded as a complication
of vitrectomy since the introduction of this technique
[14, 26, 27]. In contrast, retinopexy with SF, injection
has been shown not to increase the rate of postoperative
cataract formation compared to the fellow eye 2 years
postoperatively [21]. The removal of the retrolental vit-
reous with direct gas/lens contact seems to be a major
factor determining postoperative cataract formation after
primary vitrectomy. The choice of vitreous substitute is
also important. Silicone oil tamponade carries a higher
risk of cataract formation than SF, or balanced salt solu-
tion [12]. However, it is not clear whether the choice of
gas or the concentration of the currently used SF,-air and
C,Fg-air mixtures significantly influences the rate of
cataract formation following vitrectomy.

Cataract formation after primary vitrectomy has been
noted by other authors in 20% [7] and 23% [30] of pa-
tients. Although the rate of cataract formation after scler-

al buckling surgery in comparable situations cannot be
estimated, and significant cataract formation following
scleral buckling surgery has been documented [28], we
think that primary vitrectomy carries a higher risk of
postoperative lens changes that significantly interfere
with good postoperative vision.

Postoperative cataract formation in this series oc-
curred in all 22 patients older than 55 years with a clear
lens preoperatively. The patient undergoing vitrectomy
therefore has to be informed of the probability of a sec-
ond operation to improve postoperative visual acuity fol-
lowing primary vitrectomy. Further, it should be dis-
cussed whether combined cataract surgery and vitrecto-
my should be performed in older patients with moderate
lens changes, as significant postoperative nuclear sclero-
sis is highly likely to occur and a second operation is less
well tolerated than in younger patients.

In conclusion, this series demonstrates that more
complicated forms of rhegmatogenous retinal detach-
ments can be treated successfully with primary vitrecto-
my without the need for additional scleral buckling. The
advantages of this technique are the high final anatomi-
cal success rate (92%) and the low incidence of intraop-
erative complications. The major disadvantage is the
high incidence of postoperative cataract formation.

One of the reasons for the increasing use of primary
vitrectomy in rhegmatogenous retinal detachment might
be surgeons’ increasing experience of this technique for
other vitreoretinal diseases and the better intraoperative
control of the intraocular situation, especially in more
complicated cases. However, these advantages would not
justify primary vitrectomy if results similar to scleral
buckling techniques were achieved, as cataract formation
is a significant disadvantage of vitrectomy in phakic pa-
tients. As suggested by Leaver, only a controlled, pro-
spective, randomised study will enable vitreoretinal sur-
geons to decide which are the best methods of treating
different types of rhegmatogenous retinal detachment
[13].
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