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A SWIFT APPROACH T0
MACULAR HOLES

When faced with a challenging case that just won’t close, consider this surgical technique.

BY HOMAYOUN TABANDEH, MD, FASRS, AND DAN KAMEN, BA
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Idiopathic macular holes (MHs) were WHEN THE MACULAR HOLE WON'T CLOSE

considered untreatable until the 1990s Conventional rim-based ILM flap techniques are not
| when Kelly and Wendell reported feasible in eyes with a persistent MH and previously removed
that pars plana vitrectomy (PPV) ILM, and these cases continue to present a surgical challenge.
20 and gas tamponade with face-down Distal ILM flap techniques—including free ILM patch grafts
positioning resulted in the resolution of subretinal fluid and pedicle ILM flaps—and lens capsule free grafts have
associated with MH. In 30 (58%) of 52 eyes, they found that been described for the management of persistent MH with
visual acuity improved by 2 or more lines in 78% of eyes.! previously removed ILM. However, free flaps are unstable

Since that initial report, advances in vitreoretinal
surgery—including instrumentation, intraoperative
visualization, and dye-assisted removal of the internal AT A G I.A N [:E
limiting membrane (ILM)—have led to improved surgical

outcomes. Currently, PPV with the removal of the ILM

and gas tamponade is the standard treatment for primary » Many surgical technigues and modifications can

idiopathic MHs. The procedure is associated with an help to improve the macular hole closure rate,
2-8 2 0 0ng .

85% to 95% closure rate. including prolonged positioning and tamponade,

However, the surgical success rate is significantly lower tina ti kit dint Llimiti
(between 45% and 70%) for MHs with certain character- retina tissué maniputa lUn'lan Internal limiting
istics, such as large size, chronicity, refractory status, and membrane (ILM) flap techniques.

myopic in nature.”'® Many surgical techniques and modi- » The superior wide-base ILM flap transposition
fications can help to improve the closure rate, including

prolonged positioning and tamponade, retina tissue manip- (SWIFT) technigue is a non-rim-based distal ILM

ulation, and ILM flap techniques. In addition, lens capsule, flap technique that involves harvesting a flap from

autologous retinal transplant, and amniotic membrane the residual [LM.

grafts have been used in cases where the ILM may not be

available for flap formation.22 » Postoperative evaluation of the flap status using
Michalewska et al first reported on an inverted ILM flap indocyanine green fluorescence imaging helps

technique that involved peeling of the ILM and leaving the to refine the surgical technique and improve

base of the flap attached to the MH rim. The ILM flap was
trimmed and folded to cover the MH. Several modifications outcomes.

to this technique have been described, including limiting » The SWIFT technique is a valuable approach for

the ILM peel to the temporal area anq tucking the ILM into the management of refractory macular holes with
the MH. Numerous studies reported improved anatomic

outcomes for the inverted ILM flap technique compared previously removed ILM and for cases at high risk

with ILM peel and removal, particularly for large and of non-closure.
myopic MHs.'"1223
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Figure 1. During the SWIFT technique, the ILM has been removed during a previous surgery or is removed at the time of the SWIFT procedure (A). An ILM flap is harvested from the superior
residual ILM, leaving a narrow base that is preferably oriented horizontally (B). The ILM flap is inverted and manipulated to drape over the MH (C).

intraoperatively and postoperatively and are prone to
displacement. Furthermore, the graft is frequently caught up
within the surgical instruments.

Adjunct tools such as viscoelastics, perfluorocarbon liquid,
and autologous serum or blood may help with positioning of
the flap over the MH. Distal pedicle ILM flaps, although they
remain attached to the retina at the base, are also prone to
rotation and displacement by intraocular fluid currents.

The superior wide-base ILM flap transposition (SWIFT)
technique is a non-rim-based distal ILM flap technique that
involves harvesting a flap from the residual ILM (Video)."®
During the procedure, a wide-base ILM flap is fashioned
from the residual ILM, preferably superiorly (Figure 1).

Other locations, such as the temporal macula, may be
considered if the superior residual ILM is not accessible.
The wide base confers some degree of flap stability, the
superior location takes advantage of gravity to keep the
flap in good position, and the wide width allows continued
coverage of the MH in the case of flap rotation.

SWIFT TECHNIQUE |

Following PPV, brilliant blue G or ICG tissue dye is
administered to improve the visualization of the ILM
(Figure 2). If the ILM was removed during a previous
surgery, a wide-based flap is harvested from the residual
ILM over the superior part of macula and inverted to cover
the MH."® If residual ILM is not available superiorly, the flap
is harvested from the temporal or other areas. The base
of the flap is preferably orientated horizontally. When the
ILM is intact, it is removed 1 to 2 disc diameters around
the MH, before or after harvesting the flap. Intraocular
ILM forceps and loop membrane scrapers (ie, the Finesse
Flex Loop [Alcon/Grieshaber]) are used to initiate and
manipulate the flap.

The ILM flap is inverted and positioned over the MH
and a fluid-air exchange is performed. The infusion line
is cleared of fluid by minimal fluid-air exchange prior to

Figure 2. Postoperative OCT imaging and ICG fluorescence imaging in a patient who
underwent an ICG-assisted SWIFT procedure. OCT imaging shows a closed MH with a
U-pattern (A). ICG fluorescence imaging shows a hypofluorescent area superiorly (flap
harvest site) and centrally (removed ILM), with the flap covering the MH (B). Note that the
flap has a fold on the nasal aspect.

positioning the flap over the MH to minimize the chance
of flap displacement by fluid currents. To help maintain the
position of the flap during fluid-air exchange, the aspiration
cannula is positioned inferior to the ILM flap and close to
the retina.

Adjuncts such as viscoelastics and perfluorocarbon
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Video. Superior Wide-Base ILM Flap Transposition (SWIFT)
Technique for Macular Hole Closure

liquid are usually not required but may be used to stabilize
the flap in certain cases. During gas infusion, the infusion
cannula is directed away from the ILM flap to avoid flap
displacement. The patient is positioned sitting up at the
completion of the surgery. Postoperative positioning
includes 1 week of downgaze.

In a series of 17 cases of MH with high-risk characteristics
that underwent a SWIFT procedure, the MH closed in
16 (94%) eyes.'® In this series, 13 eyes had one or more high-
risk characteristics, including high myopia, chronic MH,
history of prior MH surgery and ILM removal, and MHs
> 650 pm. Seven eyes had one high-risk characteristic, four
eyes had two high-risk characteristics, and two eyes had
three high-risk characteristics.

The position and integrity of the ILM flap was evalu-
ated postoperatively by the detection of ICG fluores-
cence originating from the residual ILM. This imaging
modality provided an en face image of the ILM flap and
complements the OCT images. ICG fluorescence imaging
showed the ILM flap completely covering the MH in 82% of
study eyes. The flap coverage was partial in one eye, and
there was no coverage in two eyes. The ILM flap was folded
in four (24%) eyes but without visual consequences.'®

LAST-MINUTE PEARLS

The SWIFT technique combines the advantages of ILM
removal with those of an ILM flap. It may be a valuable
technique for the management of refractory MHs with
previously removed ILM and for cases at high risk of non-
closure. Compared with other distal flap techniques, such
as free ILM flap or pedicle flaps, the SWIFT flap may be
more stable. The technique avoids tucking of the ILM flap
into the MH, reducing the risk of surgical trauma to the
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retinal pigment epithelium and postoperative intraretinal
ILM entrapment. Optimal ILM visualization is helpful for

all flap techniques, and the SWIFT technique can become
challenging in cases with significant media opacity, poor
ILM staining, and extensive areas of myopic or geographic
atrophy. There is a learning curve associated with the SWIFT
technique, and postoperative evaluation of the flap status
using ICG fluorescence imaging helps to refine the surgical
technique and improve outcomes.?* m
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