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Abstract
Aims—To investigate the role of phacovit-
rectomy surgery without prone posture
for stage 2 and 3 macular holes.
Methods—A pilot study was performed on
20 patients (20 eyes) having phacoemulsi-
fication lens removal and vitrectomy sur-
gery with 20% C2F6 tamponade. Patients
were advised to avoid lying on their backs
for 10 days following surgery but no other
posturing instructions were given. Clo-
sure rates and improvement in visual acu-
ity were compared with a group of
historical controls in whom phacovitrec-
tomy with gas tamponade and face down
posturing was performed.
Results—Anatomical hole closure was
noted in 18 of the 20 eyes (90%). 19 eyes
(95%) showed an improvement of at least
0.3 logMAR units. This compares favour-
ably with the postured group in which
anatomical hole closure was noted in 11 of
13 eyes (85%) and nine of 13 eyes (69%)
showed an improvement of at least 0.3
logMAR units.
Conclusion—Combined surgery facili-
tates the use of a large gas bubble.
SuYcient tamponade of the hole occurs
for closure without prone posturing. Com-
bined surgery prevents patients posturing
and returning for cataract surgery.
(Br J Ophthalmol 2001;85:1316–1319)

Full thickness macular holes are predomi-
nantly seen in elderly patients.1 Surgery usually
involves diYcult and uncomfortable prone
posturing. The period of prone posturing
required for successful hole closure remains
unknown. Posturing periods in the literature
vary from 4 to 28 days.2–4 One pilot study sug-
gested that prone posturing may not be
needed.5 Combining vitrectomy surgery with
cataract surgery facilitates the use of a large gas
bubble which may be suYcient to tamponade
the hole without prone posture. All phakic eld-
erly patients having surgery for macular hole
will develop or note progression of cataract fol-
lowing vitrectomy.6 7 The combined technique
prevents the patient having to return for
cataract surgery. We present the results of a
pilot study in which combined surgery was
performed without prone posturing and com-
pared with a group of historical controls who
underwent an identical surgical procedure with
face down posturing.8

Methods
Local ethics committee approval was obtained
for this study. Combined phacoemulsification
lens removal and vitrectomy surgery was

performed in 20 consecutive patients with
idiopathic full thickness macular holes. Only
the first eye was included when both eyes of an
individual were operated on within this study
period. Preoperative evaluation included slit
lamp biomicroscopy with a Goldmann macular
contact lens and peripheral retinal evaluation
with the binocular indirect ophthalmoscope.
Staging of the holes was according to the Gass
classification.9 All procedures were performed
under general anaesthesia by the authors (PRS
and SS). The lens was removed via a corneal
wound. The capsulorrhexis size was slightly
smaller than the diameter of the intraocular
lens optic. No posterior capsule rupture or
anterior capsule tear occurred during surgery.
Three port pars plana vitrectomy was per-
formed using a wide angle viewing system. The
posterior vitreous face was detached by chang-
ing the vitreous cutter to aspiration mode only
and applying a maximum of 250 mm Hg of
aspiration on the posterior vitreous cortex near
the disc. When the vitreous had detached from
the posterior pole, suction and cutting were
applied and the vitreous was detached and
trimmed to the vitreous base. The retinal
periphery was examined and laser treatment
applied if tears were observed. A fluid/air
exchange was performed with a 20 gauge flute
needle and no attempt was made to aspirate
fluid from the macular hole. The eye was
softened immediately before lens implantation
by switching oV the air infusion then releasing
air from the vitreous cavity by removing and
quickly replacing the sclerostomy plug. This
facilitated opening the capsular bag with
viscoelastic as a result of the lack of posterior
pressure from the gas. The corneal wound was
enlarged and a 5.5 mm one piece PMMA
intraocular lens implant was inserted into the
capsular bag and dialled into position. Visco-
elastic was removed from the anterior chamber
by irrigation and aspiration with a Simcoe can-
nula and the cataract wound was secured with
one 10/0 nylon suture. Five minutes were
allowed to elapse following removal of the vis-
coelastic to enable residual vitreous cavity fluid
to accumulate at the posterior pole. Fluid was
then aspirated with the flute needle to ensure a
complete air fill on the table. Fifty ml of 20%
C2F6 gas was flushed through the vitreous cav-
ity before closure of the sclerostomies. Subcon-
junctival antibiotic and steroid were given at
the conclusion of surgery.

Patients were advised to avoid lying on their
back for 10 days following surgery. No other
posturing advice was given. Patients were
included in the study if the vitreous cavity gas
fill was greater than 80% on the second
postoperative day. Patients were reviewed 2
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weeks after surgery. Final review was per-
formed 3 months following surgery. Visual
acuities were recorded using Snellen charts
and then converted to logMAR format.

Results
Fifteen patients were female and five male with
a mean age of 71 years (range 59–77). The
mean duration of macular hole before surgery
was 13 months (range 3–48). All patients were
noted to have mild cataract before surgery.
Thirteen eyes had stage 2 holes, seven eyes
stage 3 holes, and these findings were con-
firmed at vitrectomy. Eighteen of the 20 holes
(90%) closed in the non-postured group com-
pared with 11 of 13 holes (85%) in the
postured historical control group. Hole closure

was defined as flattening of the edges of the
hole with no visible evidence of subretinal
fluid. Nineteen of the 20 eyes (90%) showed an
improvement of at least 0.3 logMAR units in
the non-postured group (Fig 1) compared with
nine of 13 eyes (69%) in the postured historical
control group (Fig 2).

The mean logMAR transformed preopera-
tive Snellen acuity in the non-postured group
was 0.86 logMAR (SD 0.32) and the postop-
erative acuity 0.33 logMAR (0.24) (Table 1).
The mean logMAR transformed preoperative
Snellen acuity in the postured historical
control group was 0.80 logMAR (0.22) and
the postoperative acuity 0.31 logMAR (0.27)
(Table 2).

Five eyes (25 %) developed inferior tears
during vitreous separation. Tears were treated
with endolaser or indirect laser photocoagula-
tion and no scleral buckling was performed. All
eyes had gas fills greater than 80% of the vitre-
ous cavity by the second postoperative day.
Three eyes (16%) developed raised intraocular
pressures (between 25 and 30 mm Hg) in the
immediate postoperative period. This re-
sponded to medical treatment and was due to
residual viscoelastic in the anterior chamber
and not to an overfill of gas in the vitreous cav-
ity.

Six (32%) eyes developed significant poste-
rior capsule opacification within 3 months of
surgery requiring YAG capsulotomy. No eyes
needed YAG capsulotomy within this time in
the postured group. No photic retinopathy or
cystoid macular oedema was seen clinically. No
eyes to date have developed reopening of the
hole or retinal detachment (follow up 3 months
to 3 years).

Discussion
Macular hole surgery is a procedure performed
by most vitreoretinal surgeons. Hole closure
rates have improved from 58% in the first
report by Kelly and Wendel10 to 100% in more
recent articles.11 12 Vitrectomy with internal
tamponade of the hole is regarded as being
essential for successful hole closure. There is
debate, however, about the type of tamponad-
ing agent and the need for and duration of

Figure 1 Improvement in visual acuity in the
non-postured group.
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Table 1 Demographic and ocular data in the non-postured group

Patient
No Age Sex

Duration of
hole (months)

Stage
of hole

Preop VA
Snellen logMAR

Postop VA
Snellen logMAR Postop anatomy

1 59 F 6 3 6/36 + 0.78 6/9 + 0.08 Closed
2 61 F 48 3 1/60 + 1.78 6/18 + 0.48 Closed
3 61 F 10 2 6/18 + 0.48 6/9 + 0.08 Closed
4 66 M 6 3 6/60 + 1.00 6/24 + 0.60 Open but smaller
5 70 M 6 2 6/36 + 0.78 6/9 + 0.08 Closed
6 70 F 6 3 6/36 + 0.78 6/12 + 0.30 Closed
7 71 F 9 2 6/36 + 0.78 6/12 + 0.30 Closed
8 71 F 6 3 6/36 + 0.78 6/9 + 0.08 Closed
9 71 F 10 3 6/60 + 1.00 6/60 + 1.00 Open
10 71 F 12 2 6/36 + 0.78 6/18 + 0.48 Closed
11 72 F 6 2 6/36 + 0.78 6/18 + 0.48 Closed
12 73 F 12 2 6/60 + 1.00 6/12 + 0.30 Closed
13 74 F 14 2 6/60 + 1.00 6/12 + 0.30 Closed
14 74 F 6 2 6/36 + 0.78 6/12 + 0.30 Closed
15 74 M 24 2 6/36 + 0.78 6/12 + 0.30 Closed
16 74 M 60 3 6/36 + 0.78 6/18 + 0.48 Closed
17 75 F 6 2 6/12 + 0.30 6/6 0.00 Closed
18 75 M 3 2 6/36 + 0.78 6/18 + 0.48 Closed
19 76 F 7 2 6/24 + 0.60 6/9 + 0.08 Closed
20 77 F 3 2 2/60 +1.48 6/18 + 0.48 Closed

Table 2 Demographic and ocular data in the postured group

Patient
No Age Sex

Duration of
hole (months)

Stage
of hole

Preop VA
Snellen logMAR

Postop VA
Snellen logMAR Postop anatomy

1 62 M 9 3 6/60 + 1.00 6/9 + 0.08 Closed
2 73 F 6 2 6/60 + 1.00 6/36 + 0.78 Closed
3 73 F 5 3 6/24 + 0.60 6/18 + 0.48 Closed
4 73 F 8 2 6/60 + 1.00 6/9 + 0.08 Closed
5 74 F 4 2 6/36 + 0.78 6/12 + 0.30 Closed
6 75 F 3 2 6/60 + 1.00 6/18 + 0.48 Closed
7 76 F 11 2 6/36 + 0.78 6/9 +0.08 Closed
8 77 F 6 2 6/60 + 1.00 6/12 + 0.30 Closed
9 77 F 6 3 6/60 + 1.00 6/36 + 0.78 Open
10 78 F 8 2 6/18 + 0.48 6/18 + 0.48 Open
11 78 F 3 2 6/36 + 0.78 6/9 + 0.08 Closed
12 78 M 5 2 6/18 + 0.48 6/6 0.00 Closed
13 78 F 5 2 6/18 + 0.48 6/9 + 0.08 Closed

Figure 2 Improvement in visual acuity in the postured
group.
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prone posturing. There is also no consensus on
the need for internal limiting membrane
peeling or adjuvant therapy.13 14

Vitrectomy surgery in phakic elderly patients
will result in the development of nuclear
sclerotic lens opacity6 and large long acting gas
fills in the vitreous cavity can induce a more
immediate “gas” cataract. All phakic elderly
patients undergoing macular hole surgery will
therefore develop cataract. Combining the sur-
gery has many advantages for the patient and
for the surgeon.15–17 The patient does not have
to return for a further surgical procedure and
the surgeon does not have to perform an
operation that can be technically diYcult. This
is due to the lack of vitreous support which
may result in an unstable anterior chamber
depth and variable pupil size during cataract
surgery.18

Retinal detachment rates between 1% and
25% have been reported following macular
hole surgery.19–21 Various techniques have been
recommended to prevent retinal detachment
including scleral buckling and prophylactic
laser.22 23 Aphakia combined with a wide angle
viewing system enables excellent visibility dur-
ing posterior vitreous peeling and peripheral
gel removal. If peripheral retinal tears occur
during vitrectomy they can be easily recognised
and treated.24 Good visibility also facilitates
performing a more complete vitrectomy and
although aggressive trimming of the vitreous
base was not performed, an attempt was made
to detach the gel up to the vitreous base. This
reduces the likelihood of further posterior
vitreous separation in the postoperative period
and may avoid postoperative tear and retinal
detachment formation.25 Intraoperative breaks
were noted and treated with laser in nine of 33
eyes (27%) in both groups but no postopera-
tive retinal detachments have occurred.

A large gas fill was present in the postopera-
tive period in patients having combined
surgery. When patients were upright on the slit
lamp there appeared to be good gas tamponade
in the macular region. Tornambe suggested in
a pilot study that prone posturing may not be
necessary and also combined cataract and
vitrectomy surgery with the use of C3F8

tamponade. Macular holes close without pos-
ture when oil is used as a tamponading
agent.26 27 A gas fill will create a greater
tamponade on the macula compared with an
equivalent oil fill because of its greater
buoyancy.28 Twenty per cent C2F6 gas was used
as the tamponading agent and this resulted in
vitreous cavity gas fills of 80% or greater in all
patients.

Internal limiting membrane (ILM) peeling
has been advocated to improve hole closure
and recent studies show a closure rate of up to
100% by using this technique.2 13 29 Indocya-
nine green may facilitate ILM peeling30 and if
long term safety issues are addressed it may be
that combined surgery with indocyanine green
assisted ILM peeling, will be the preferred
technique. Our present technique is a straight-
forward surgical procedure and can be adopted
by most vitreoretinal surgeons if they also have

cataract surgery experience or work in combi-
nation with an anterior segment colleague.

Our technique involved placing a one piece
PMMA IOL into the capsular bag in a gas
filled eye. This was chosen as the preferred
sequence at the beginning of the study as it
resulted in good visibility up to and including
the fluid/air exchange, it provided a rigid lens/
capsule diaphragm and the lens was compat-
ible with oil if it needed to be subsequently
used. The technique of implant placement is
straightforward provided posterior pressure is
relieved as discussed in the methods section
before implant placement. Surgeons new to
this technique may find the air reflexes
somewhat disconcerting on their first few
attempts. It may be reasonable, however, to use
a folding lens before performing the fluid-air
exchange.

Early (within 3 months) posterior capsule
opacification requiring YAG capsulotomy was
noted in six eyes (32%) in the non-postured
group. This may be due to the prolonged gas
tamponade on the posterior capsule that
occurs when prone posture is avoided. Routine
posterior capsulotomy at the time of surgery
may prevent the need for YAG capsulotomy
but does have a slight risk of gas passing into
the anterior chamber during or after surgery.

Cataract surgery following vitrectomy for
full thickness macular holes may result in reo-
pening of the hole31 and the development of
cystoid macular oedema.32 Combined surgery
negates the risk of the former and no patients
in our study have had evidence of clinical cyst-
oid macular oedema following surgery.

Hole closure rates and improvement in
visual acuity were similar in both the postured
and non-postured groups. These studies were
on eyes with stage 2 and 3 macular holes of
relatively short duration and therefore carried a
more favourable prognosis than stage 4 holes
of long duration. The number of eyes in the
pilot study and historical control groups were
small and therefore prone to possible sampling
errors. The results however are encouraging
and if reproducible in a larger series may
persuade surgeons to adopt this convenient
one stop approach to the treatment of full
thickness macular holes.
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