
Primary vitrectomy for 
pseudophakic and 
aphakic retinal 
detachments 

Abstract 

Purpose To evaluate primary vitrectomy for 

the treatment of pseudophakic and aphakic 

retinal detachments. Primary vitrectomy may 

enable better identification of retinal breaks 

than scleral buckling procedures. 

Methods A prospective study was performed 

of primary vitrectomy for the treatment of 25 

consecutive cases of pseudophakic and 

aphakic retinal detachment. 

Results The primary retinal reattachment rate 

was 84% (21 eyes). Surgical failure resulted 

from new/missed retinal breaks (2 eyes) and 

proliferative vitreoretinopathy (2 eyes). The 

final retinal reattachment rate with further 

surgery was 96% (24 eyes). There were 7 

macula-on detachments which all retained 

their presenting visual acuity. A visual acuity 

of 6/18 or better was achieved by 56% of the 18 

macula-off detachments. Visualisation of the 

peripheral retina was impaired in 17 eyes and 

procedures to improve visualisation were 

performed in 7 eyes. Retinal breaks were 

detected in 16 eyes at surgery that had not 

been identified pre-operatively. Raised 

intraocular pressure was the most common 

complication, affecting 10 eyes in the early 

post-operative period. 

Conclusions Primary vitrectomy offers certain 

advantages in the treatment of pseudophakic 

and aphakic retinal detachments. A controlled 

study is required to determine whether 

primary vitrectomy achieves a better outcome 

than scleral buckling procedures for these 

retinal detachments. 
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Sceral buckling procedures for pseudophakic 
and aphakic retinal detachments may be 
compromised by poor visualisation of the 
peripheral retina.1-7 This can result from 
anterior or posterior capsular opacification, 
cortical lens remnants, reflexes from the 
intraocular lens surface, refraction at the 
intraocular lens rim, and inadequate pupillary 
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dilatation. Impaired visualisation of the 
peripheral retina may be responsible for scleral 
buckling procedures having a lower primary 
retinal reattachment rate in pseudophakic and 
aphakic eyes than in phakic eyes.8-13 

Pars plana vitrectomy is increasingly being 
employed in the treatment of rhegmatogenous 
retinal detachments. Current indications 
include the presence of advanced proliferative 
vitreoretinopathy,14 retinal breaks that are 
technically difficult to treat with scleral buckles 
(giant retinal tears, macular breaks, large or 
posterior horseshoe tears, and complex 
arrangements of retinal breaks),15-18 and poor 
retinal visualisation due to media opacities.17-19 
Vitrectomy can also facilitate the detection of 
obscure retinal breaks when none are identified 
pre-operatively by enabling an internal search 
with deep scleral indentation.17,18,20 

Primary vitrectomy for pseudophakic and 
aphakic retinal detachments may improve the 
primary retinal reattachment rate by enabling 
better identification of the causative retinal 
breaks. Advantages of this surgical approach 
include improved visualisation of the 
peripheral retina (facilitated by removal of any 
opacities in the anterior segment) and an 
internal search for obscure retinal breaks with 
deep scleral indentation.17,18,20 Vitrectomy is not 
complicated by post-operative cataract in these 
non-phakic eyes. This study reports the results 
of primary vitrectomy in a series of 
pseudophakic and aphakic retinal detachments. 

Patients and methods 

A prospective study was performed to 
investigate primary vitrectomy for the 
treatment of pseudophakic and aphakic retinal 
detachments. Twenty-five consecutive patients 
(25 eyes) were treated at the West Norwich 
Hospital during the 2-year period January 1995 
to December 1996. There were 20 pseudophakic 
and 5 aphakic retinal detachments. Patients had 
a median age of 73 years (range 33--92 years). 
There were 13 men and 12 women .. Patients 
were followed for at least 6 months post
operatively (median 10 months, range 7-27 
months). 
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Table 1. Characteristics of retinal detachments 

Characteristic 

Macula on 
Extent of retinal detachment: 

2 quadrants 
3 quadrants 
4 quadrants 

Number of retinal breaks: 
Single 
Multiple 
None identified 

Proliferative vitreoretinopathy:21 
Nil 
Grade A 
Grade B 
Grade C-1 

No. 

7 

13 
10 

2 

13 
11 

1 

3 
11 

7 
4 

All patients had a primary rhegmatogenous retinal 
detachment (Table 1). Details regarding previous cataract 
surgery in the affected eye are given in Table 2. The 
median interval between cataract surgery and retinal 
detachment was 3.1 years (range 10 months to 31 years). 
Patients were excluded if they had advanced 
proliferative vitreoretinopathy (grade C-3 or worse21), 
giant retinal tear, macular break, proliferative diabetic 
retinopathy, endophthalmitis, severe ocular trauma, or 
end-stage glaucoma. 

All eyes underwent a three-port pars plana vitrectomy 
by a single surgeon (R.L.B.) using an operating 
microscope with a standard set of contact lenses. A wide 
angle viewing system was not employed. A complete 
vitrectomy was performed, including removal of the 
anterior vitreous gel aided by scleral indentation. An 
internal search for retinal breaks was conducted with 
inspection of the peripheral retina by deep scleral 
indentation. Subretinal fluid was drained internally 
through a retinal break in 21 eyes and externally in 3 
eyes. Subretinal fluid was not drained in One eye. 
Perfluorodecalin was used in One eye to assist an internal 
search for retinal breaks, which proved unsuccessful. 
Perfluorodecalin was employed in 2 further eyes to 
stabilise the posterior retina during surgery. 

Table 2. Previous cataract surgery in eye with retinal detachment 

Details of previous cataract surgery 

Technique of cataract surgery: 
Extracapsular cataract extraction 
Phacoemulsification cataract extraction 
Intracapsular cataract extraction 
Needling (for congenital cataract) 

Type of intraocular lens: 
Posterior chamber intraocular lens 
Anterior chamber intraocular lens 
Iris-fixated intraocular lens 
None (aphakic) 

Vitreous loss complicating extracapsular or 
phacoemulsification cataract extraction 
Nd:YAG posterior capsulotomy 
Myopia ;;'-6.00 D (before cataract surgery) 
Congenital cataract 

No. 

13 
6 
4 
2 

15 
4 
1 
5 
5 

7 
6 
2 

After fluid-air exchange, retinopexy was achieved by 
indirect laser photocoagulation (9 eyes), endolaser 
photocoagulation (8 eyes), or transscleral cryotherapy (7 

eyes). A combination of endolaser photocoagulation and 
transscleral cryotherapy was used in One eye. Internal 
tamponade of retinal breaks was achieved with 20% SF6• 
Scleral buckles were used in 12 eyes, including all eyes 
with inferior retinal breaks and proliferative 
vitreoretinopathy grade C-l. Scleral buckling comprised 
an encircling band (5 eyes), an encircling band with local 
explant (5 eyes), and a local explant (2 eyes). 

Visualisation of the peripheral retina was impaired in 
17 (68%) eyes. This was due to capsular opacification (6 
eyes), small pupil (6 eyes), capsular opacification + 

reflexes from intraocular lens (3 eyes), cortical lens 
remnants (1 eye), and small pupil + capsular 
opacification (1 eye). Procedures to improve visualisation 
were performed at surgery in 7 (28%) eyes: posterior 
capsulectomy (4 eyes), pupil enlargement with iris hooks 
(2 eyes), and removal of iris-fixated intraocular lens (1 
eye). 

Results 

Retinal reattachment 

The primary retinal reattachment rate following 
vitrectomy was 84% (21 eyes). The reasons for surgical 
failure were new/missed retinal breaks (2 eyes) and 
proliferative vitreoretinopathy (2 eyes). A final retinal 
reattachment rate of 96% (24 eyes) was achieved with 
further surgery. 

Both the recurrent retinal detachments due to new / 
missed retinal breaks were successfully treated with one 
further procedure. Pneumatic retinopexy was performed 
in One case. Retinopexy with scleral buckling and SF6 
internal tamponade was performed in the other case. 
Visualisation of the peripheral retina had been impaired 
in this eye due to a small pupil. 

Proliferative vitreoretinopathy grade C-l produced a 
recurrent retinal detachment in one eye due to opening 
of a treated retinal break in previously flat inferior retina. 
This patient required two further procedures to achieve 
retinal reattachment comprising preretinal membrane 
removal, scleral buckling and silicone oil internal 
tamponade. Proliferative vitreoretinopathy grade C-3 
produced a recurrent retinal detachment in another eye 
due to reopening of the original retinal breaks. This 
patient declined further surgery. 

Visual outcome 

The best corrected visual acuity of patients following 
retinal reattachment is given in Table 3. All patients with 
a macula-on detachment retained their presenting visual 
acuity. The patient with a post-operative visual acuity of 
6/60 had a pre-existing disciform macular scar due to 
age-related macular degeneration. A visual acuity of 
6/18 or better was achieved by 10 (56%) patients with a 
macula-off detachment. 



Table 3. Best corrected visual acuity following retinal reattachment 

Visual acuity 

6/6 
6/9 
6/12 
6/18 
6/24 
6/36 
6/60 
Counting fingers 
Hand movements 

Macula-on 
detachments 

1 
3 
2 

1a 

Macula-off 
detachments 

1 
2 
3 
4c 

3b,d 

l(b+c) 

3b,c,e 

]I 

Identified causes of reduced post-operative visual acuity: apre_ 
existing disciform macular scar; bcmonic retinal detachment (> 2 
months duration); cmacular pucker; dmacular hole; 'intra
operative submacular choroidal haemorrhage;fanatomical failure, 

Retinal break detection at surgery 

Table 4 compares retinal break detection at surgery with 
the pre-operative findings. No retinal break could be 
identified at the pre-operative examination in 9 eyes 
(7 eyes had poor visualisation of the peripheral retina). 
Retinal breaks were detected in 8 of these eyes at surgery. 
However, no retinal break was detected in one eye 
despite a posterior capsulectomy to improve 
visualisation and an internal search using both deep 
scleral indentation and perfluorodecalin to express the 
Schlieren phenomenon. While retinal breaks were 
identified at the pre-operative examination in the 
remaining 16 eyes, additional retinal breaks were 
detected at surgery in 8 of these eyes (6 eyes had poor 
visualisation of the peripheral retina). 

Intra-operative complications 

Iatrogenic retinal breaks occurred in 3 eyes, but these did 
not compromise the surgical outcome in any case. One 
eye developed a submacular choroidal haemorrhage due 
to hypotony when an infusion line became blocked 
during surgery. The consequent macular sac reduced the 
post-operative visual acuity to counting fingers. External 
drainage of subretinal fluid was complicated in one eye 
by a localised subretinal haemorrhage extending to the 
temporal arcade vessels. 

Table 4. Detection of additional retinal break(s) at surgery 

Pre-operative findings 

No retinal break identified 
Good visualisation of peripheral retina 
Poor visualisation of peripheral retina 

Retinal break(s) identified 
Good visualisation of peripheral retina 
Poor visualisation of peripheral retina 

Post-operative complications 

The post-operative complications are given in Table 5. 

Macular pucker developed in 3 eyes, In one case, 
however, this occurred after surgery for a recurrent 
retinal detachment due to proliferative vitreoretinopathy. 

Raised intraocular pressure (�30 mmHg) was the 
most common post-operative complication, affecting 
10 eyes in the early post-operative period. The 
intraocular pressure was conSiderably elevated 
(�50 mmHg) in 4 eyes but resulted in no adverse 
sequelae. Five patients developed chronic elevation of 
intraocular pressure (�30 mmHg), which required 
treatment in 4 cases. Two of these patients were known 
to have pre-existing ocular hypertension affecting both 
eyes. 

Pupil capture occurred in one eye that was 
successfully corrected on the first post-operative day. 
This eye had a sulcus-fixated posterior chamber 
intraocular lens with a central defect in the posterior 
capsule. Explant extrusion occurred in one patient at 16 

months after surgery. 

Discussion 

In this study, primary vitrectomy for pseudophakic and 
aphakic retinal detachments achieved a primary retinal 
reattachment rate of 84% (21/25 eyes). The potential 
advantages of this surgical approach include improved 
visualisation of the peripheral retina (facilitated by 
removal of any opacities in the anterior segment) and an 
internal search for obscure retinal breaks with deep 
scleral indentation.17,18,20 Visualisation of the peripheral 
retina was impaired in 17 (68%) eyes in this study and 
procedures to improve visualisation were performed in 7 

(28%) eyes. At surgery, retinal breaks were detected in 16 

(64%) eyes that had not been identified pre-operatively 
(no retinal break was identified pre-operatively in 8 of 
these eyes). Visualisation of the peripheral retina was 
impaired in most, but not all, of these eyes. An internal 
search for retinal breaks may therefore be advantageous 
even in eyes with good visualisation of the peripheral 
retina.10,22 

Primary vitrectomy can also produce adverse effects 
such as iatrogenic damage to the retina, post-operative 
elevation of intraocular pressure, and rarely 
endophthalmitis?3 Post-operative cataract is not a 
complication in non-phakic eyes. Iatrogenic retinal 

Additional retinal break(s) detected at surgery 

None detected 

o 
1 

4 
4 

Additional retinal break(s) detected 

2 
6 

2 
6 
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Table 5. Post-operative complications 

Raised lO P (;;. 30 mmHg) at:" 

Patient no. Retinal re-detachment Macular pucker 1 day 2 weeks ;;.6 months 

1 + 

2 + ++ + 

3 + ( PVR) + + 

4 + ( PVR)b 

5 + 

6 + +
c 

7 ++++ + 

8 +++ 

9 ++ +++ + 

10 ++ +++ 

11 ++ + +
c 

12 ++ 

13 + 

14 + 

15 + +  

16 + 

Total 4 3 9 6 5 

PVR, proliferative vitreretinopathy; lO P, intraocular pressure. 
"Level of raised lO P: + = lO P;;. 30 mmHg, + + = lO P;;. 40 mmHg, + + + = lO P;;. 50 mmHg, + + + + = lO P;;. 60 mmHg. 
bRetinal reattachment was not achieved. 
C Patient had pre-existing ocular hypertension and lO P was elevated (;;. 30 mmHg) in both eyes at ;;. 6 months post-operatively. 

breaks occurred in 3 eyes in this study, but none 
compromised the surgical outcome because they were 
recognised and treated at surgery. The only significant 
per-operative complication was a submacular choroidal 
haemorrhage that developed in one eye due to intra
operative hypotony. In general, however, vitrectomy 
does have the advantage of providing a controlled 
intraocular environment throughout surgery. Scleral 
buckling procedures probably have a greater (though 
still small) risk of submacular choroidal haemorrhage 
associated with external drainage of subretinal fluid?4,25 

Post-operative elevation of intraocular pressure is 
common following vitrectomy and gas internal 
tamponade?6 In accord with previous reports,23 elevated 
intraocular pressure (?30 mmHg) affected 10 (40%) eyes 
in the early post-operative period in this study. Four eyes 
developed greatly elevated intraocular pressure 
(,,;50 mmHg) but without any adverse sequelae. Chronic 
elevation of intraocular pressure occurred in 5 (20%) 

eyes, though 2 of these cases had pre-existing ocular 
hypertension and 1 case was associated with 
proliferative vitreoretinopathy.27 The incidence of post
operative proliferative vitreoretinopathy (8%) and 
macular pucker (12%) in this study was fairly typical for 
primary retinal detachment surgery?3 

Pars plana vitrectomy already has an established role 
in the treatment of certain retinal detachments that were 
therefore excluded from this study. These comprise 
advanced proliferative vitreoretinopathy,14 retinal breaks 
that are technically difficult to treat with scleral buckles 
(giant retinal tears, macular breaks, large or posterior 
horseshoe tears, and complex arrangements of retinal 
breaks)/5-18 and poor retinal visualisation due to media 
opacities.17-19 Scleral buckling was a feasible alternative 
to primary vitrectomy for every patient included in the 
study. A relative indication for primary vitrectomy was 

present in 3 patients who had superior bullous retinal 
detachments due to a retinal break of one clock-hour in 
size, but each of these cases could have been treated by a 
scleral buckling procedure?8 While many patients had 
impaired visualisation of the peripheral retina due to 
capsular opacification or cortical lens remnants, this was 
never severe enough to totally preclude retinal 
visualisation thereby requiring a vitrectomy. 

One previous study has investigated the role of 
primary vitrectomy in the treatment of pseudophakic 
retinal detachments?9 Every patient in this series of 33 

eyes underwent a standardised surgical procedure using 
the operating microscope with a wide angle viewing 
system. This comprised placement of an encircling band 
at 13 mm from the limbus to support the vitreous base, 
pars plana vitrectomy, injection of perfluorodecalin to 
stabilise the central retina during examination of the 
vitreous base, internal drainage of subretinal fluid 
through a retinal break, endolaser photocoagulation to 
the retinal break(s) and 3600 on the encircling buckle, and 
internal tamponade with C3Fs. With this comprehensive 
surgical approach, a primary retinal reattachment rate of 
94% was achieved. At surgery, retinal breaks were 
detected in 20 (61%) eyes that had not been identified 
pre-operatively (no retinal break was identified pre
operatively in 9 of these eyes). Failure to identify any 
retinal break at surgery occurred in 2 eyes. These results 
are very similar to the findings of our study. 

For both this study29 and our series, a limitation exists 
in the methodology for assessing the improvement in 
retinal break detection resulting from primary 
vitrectomy. Comparison was made between retinal 
breaks identified at the pre-operative examination and 
those detected at surgery. However, a more appropriate 
baseline comparison would be retinal breaks identified 
by indirect ophthalmoscopy with scleral depression 



under anaesthesia, since this may reveal retinal breaks 

not detected at a pre-operative examination. Such retinal 

breaks would have been identified and treated by scleral 

buckling procedures. Another issue that remains 

unresolved is the precise indication for scleral buckling 

in association with primary vitrectomy for retinal 

detachment.3o Scleral buckling may have an associated 

ocular morbidity and further studies are required to 

define its role in these cases. 

In conclusion, primary vitrectomy can achieve good 

results in the treatment of pseudophakic and aphakic 

retinal detachments. The primary retinal reattachment 

rate is of great importance in the assessment of retinal 

detachment surgery since it is generally associated with a 

better visual outcome and reduced patient morbidity.3o 

A wide range of primary retinal reattachment rates has 

been reported in recent studies for scleral buckling 

procedures in both pseudophakic (49% to 84%)2-7 and 

aphakic (62% to 82%)3,7 retinal detachments. Comparison 

between our study and these series is difficult due to the 

presence of multiple confounding factors. In particular, 

there have been varying indications for the selective use 

of vitrectomy in series treated predominantly by scleral 

buckling procedures. A controlled study will therefore be 

required to determine whether primary vitrectomy 

achieves a better outcome than scleral buckling 

procedures for pseudophakic and aphakic retinal 

detachments. 
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