


Figure §0. 10a: Preoperative appearance of a macular hale;
note perihole epireninal proliferation and retinal striae in
the temporal macula. 10b: Pastoperative appearance of re-
established anatomy.

sion to a full-thickness macular hole, whereas those
with visual acnity from 20/50 to 20/80 have a 66%
risk. In the future, enzymatic separation of the poste-
rior vitreoretinal interface may be considered for stage
1 lesions.

Full-Thickness Macular Holes (Stages 2-4)

The three possible anatomieal outcomes of full-thick-
ness macular hole surgery are defined by the position
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of the hole in relation to the retinal pigment epicheli-
um (ie, elevated or flat) and whether the edges of the
hale are visible (ie, open or closed). The elevatedfopen
configuration represents a failed surgical attempt, and
no improvement in vision oceurs. In the flatopen con-
figuration, acuity is rarely better than 20/50. The
flat/closed configuration may be compatible with
vision of 20/30 or better. Hyperfluorescence in the base
of a macular hole noted on preoperative fluorescein
angiography disappears with successful closure of the
macular hole.

Surgical treatment of full-thickness macular holes
most commonly results in improved visual acuity,
improved stereopsis, and decreased distortion. This
results in psychological comfort and relief as well asan
improved quality of life for the patient. Postopera-
tively, visual improvement accurs due to closure of the
hole, resolution of the neurosensory retinal detach-
ment {cuff of subretinal fluid) surrounding the hole,
and resolution of foveal edema (see Figure 10),

Scanning laser ophthalmoscope microperimetry
demonstrates no detectable absolute scotoma and par-
tial or complere resolution of the surrounding relative
scotomata following successful macular hole closure
with surgery. Surgery performed on more recent and
smaller full-thickness macular holes has better success
at improving vision. Scanning laser polarimetry—
which measures retardation of reflected laser light,
allowing estimation of retinal nerve fiber layer thick-
ness—demonstrates progressive thinning of the reti-
nal nerve fiber layer thickness as the stage of the mac-
ular hole advances. This suggests that surgery should
be done at an early stage of full-thickness hole forma-
tion. Visual function continues to improve for 3 years
after surgery according to one study.

The Vitectomy for Treatment of Macular Hole
Study Group demonstrated that pars plana vitrectomy
with gas tamponade resulted in a clear benefit in clo-
sure rate, visual acuity, and word reading in patients
with stage 2, 3, or 4 idiopathic macular holes (see
Table 1). The surgical technique used in this study did
nor include peeling of the internal limiting membrane.
{Surgeries were done June 1992-September 1993.)

A more recent study showed that internal limiting
membrane peeling significantly improves visual and
anatomic success in treatment of recent, chronic, and
reopened idiopathic macular holes, as well as idio-
pathic macular holes that failed to close after initial vit-
rectomy surgery. The study also showed that peeling
of the internal limiting membrane efiminated reopen-
ing of holes greater than 300 pm. In addirion, a recent,
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Table |.¥itrectomy for Macular lee Study Group: 6-Month Outcome Assessment

Stratified by randomized treatment

© Stratified by hole closure within the surgery group

No. ETDRS Lines  Surgery  Observed No. ETDRS Lines ~ Closed ~ Not Closed
22 (improved) v lll {19} 348) 21 {improved) 19 {4&] 3(13)
1 (improved) 12 (20} 6 (10) 0¥ {no change) 12:430) 4 (25)
0 (no change) 16 (27) 34.(59) 0 (no change) 16.(27) 34 (59)
-1 {worse} 7 {12} 6 {10} -1 {worse) 7 (12) 6 (10}
<2 {worsc) 13 (22) 9 (16} <1 (worse) 9(23) 9 (56)
Total no.of eyes 59 58 Total no. of eyes 40 16

P=.00*

ETDRS indicares hn!!y '!reatmmt Dinleric I'.clmop*n!:y Study.
* Comparisons hetween groups using the v

Capyr:ghtcd 2001, American Medical A«miam:n )

EP= 04

test, : : ;
{Reprinted from Freeman W, Azen ST, Klnl T, ex al, Viececeomy for thr ereatmenie.of full-thickness stage 3 or 4-maculae holes, Results of
a multicentered randamized clinical eial. The Vitrectomy for Treammeent of Maculiar Hole Study Group. Arch Opbthalmol, 1997:115:11-21.

consecutive, noncomparative interventional case series
found that better final visual acuity was correlated
with a better preoperative visual acuity, shorter pre-
operative duration of the macular hole, and more com-
plete internal limiting membrane peeling, Another
study, however, demonstrated no-statistically signifi-
cant difference in macular hole closure rates or post-
opérative visual improvement in patients with idio-
pathic macular holes with internal limiting membrane
peeling versus no peeling. In any case, with current
surgical techniques, anatomic closure of the macular
hole occurs in nearly 90% of idiopathic macular hole
cases, and the majority of these will show improve-
ment in vision, especially with a shorter duration (less
than 6 months) of the macular hole, A recent serics
showed a 96% closure rate with pars plana vitrecro-
my for traumatic macular holes, with visual acuity
improvement of two or more lines in 84% of the
patients.

The results of surgery without facedown position-
ing have also been good. In one series, pars plana vit-
rectomy with delamination of the posterior vitreous
cortex and epiretinal membrane {if present) and 15%
C3F8 gas without facedown positioning resulted in
suceessful macular hole closure in 26 of 33 eyes with
one surgery, In another series, silicone oil was used for
tamponade without facedown positioning, and this
achieved an 80% success rate. In both studies, a sig-
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nificant improvement in vision occurred when the
macular hole was sealed.

A series that addressed the efficacy of surgical inter-
vention for chronic (>1 year; mean 4.2 years) macular
holes demonstrated successful closure of the hole in
87% of patients; followup was & months or greater.
The majority of these eyes had an improvement in
vision. Membranectomy was an important factor for
surgical success in these chronic cases.

Reopened or Persistent Macular Holes

A second vitrectomy for a persistent macular hole fol-
lowing initial vitrectomy resulted in a hole closure rate
of 83% and visual acuity improvement in the majori-
ty of patients in one series {mean followup was 7.4
months). Another option for patients with a persistent
or reopened macular hole following vitrectomy is an
office-based, outpatient fluid-gas exchange and laser
surgery of the foveal retinal pigment epithelium. This
procedure achieved anatomic success in 12 of 13 eyes
using 20% 5F6 in one series and in 13 of 15 eyes using
20% C3F8 in another series. Vision improved two
lines or more on Snellen testing in all patients wich
macular hole closure in the latter series. Another series
of patients with failed vitreccomy for a macular hole
showed hole closure following postoperative fluid-gas
exchange in 17 of 23 eyes. All eyes with hole closure
showed improved visual acuity of two or more Snellen
lines in this series.

American Academy of Ophthalmology




Macular Holes in Higl1iy Myopic Eyes

Highly myopic eyes with macular holes can be suc-
cessfully treated with pars plana vitrectomy and gas
tamponade, but the anatomical closure rate may be
lower in these eyes than in eyes with idiopathic mac-
ular holes. [n one series, the myopic macular hole was
closed with one surgery in 60% of eyes and with one
or more sirgeries in 85% of eyes. However, another
more recent myopic macular hole series chat used
internal limiting membrane peeling demonstrated an
87.5% hole closure rate after one surgery and a 100%
closure rate following two surgeries.

High myopes with a retinal detachment associated
with a macular hole are also treated with pars plana
vitrectomy and gas tampenade. Visnal outcomes for
treatment of a macular hole associated with a retinal
detachment compare poorly with those of nacular
hole not associated with extensive subretinal fluid:
anatomical closure rates are lower and reoperation
rates are higher. Removing the macular internal limit-
ing membrane may contribute to a higher initial suc-
cess rate. In eves with large posterior staphylomas, sil-
icone oil tamponade andfor a macular scleral buckle
may be used. :

Effect of Age

Age does not play a role in the success or failure of
surgery. One study demonstrated that macular hole
surgery is beneficial in patients alder than 80, with
results similar to those obtained in patients younger
than 80. One study did note a finding of reduced ini-
tial macular hole closure in eyes with significant mac-
ular drusen. However, a second operation improved
<losure rates, and visual outcomes were excellent once
closure was accomplished.

Complications of Surgery

Complicarions of macular hole surgery are becoming
less common with surgeons’ increasing experience in
this area. The retinal detachment rate has been report-
ed to be berween 2% and 11%, but once the retinal
detachment is repaired, this complication wsually does
not play a role in the ultimate visual success, Intraop-
erative peripheral iatrogenic retinal breaks may occur
{an incidence of 5.5% was noted in one prospective
series), with the distribution tending to be in the infe-
rior and temporal retina. This emphasizes the need for
careful indirect ophthalmoscopy and scleral indenta-
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tion of the retinal periphery, with special surveillance
in the inferior and temporal retina, prior to gas-fuid
exchange. A giant retinal tear has been reported in
association with macular hole surgery, with poor visu-
al results. Postoperative visual field defects—usually
temporal, wedge-shaped defects correlated with the
location of the infusion cannula—may be minimized
or eliminated with intraoperative gas infusion pres-
sures equal to or less than 30 mm Hg.

Increased intraocular pressure may occur in the first
postoperative week but is usually transient and can be
controlled with medication. Retinal pigment epithe-
lial changes from light toxicity associated with the
endoilluminator are uncommon but may be associat-
¢d with visual field defects and choroidal neovascu-
larization. These changes may be minimized by reduc-
ing the time that the macular region is exposed to
endoillumination. {One potential drawback of peeling
the internal limiting membrane is increased macular
endoilluminator exposure time.)

Endophthalmitis occurs rarely, probably in less than
1 in 1000 patients. Late reopening of the hole has been
reported at a rate of 5% in one series and 9.5% in
another; these cases may be successfully closed with an
additional procedure. Also, patients whose macular
holes are not successfully closed initially usually
respond with an additional procedure, as indicated
carlier.

Ulnar neuropathy may be caused by pressure exert-
ed on a bent elbow during facedown positioning. This
is manifested by paresthesias, dysesthesias, pain,
weakness, and muscle atrophy in the distribution of
the ulnar nerve. Postvitrectomy facedown-positioning
devices are commercially available; ergonomic support
may enhance compliance and enhance patient comfort
during the time of facedown positioning.

To maximize visual potential, almost all patients
must undergo cataract surgery within 2 years of mac-
ular hole surgery. Cataract surgery may be performed
either before or after macular hole surgery. Some have
advocated combining pars plana vitrectomy for mac-
ular hole treatment with cataract extraction and lens
implantation as a safe and effective alternative to sep-
arate pars plana and cataract surgeries.
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Conclusion

Macular holes are a significant cause of loss in central
visual acuity and are becoming more common as the
population ages. The initial surgical technique had a
hole closure rate of 58%. Refinements in the technique
have increased this rate to greater than 90%, and com-
plication rates have decreased. Visual acuity and visu-
al function improve with treatment in the majority of
patients. Educating referring doctors about the impor-
tance of early referral of patients with macular holes
may enhance outcomes. With appropriate referral and
successful treatment, the quality of life of these patients
may be significantly improved.
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