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A Modified Technique in Applying Sponge Soaked with
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Abstract: Trabeculectomy with adjunctive use of Mitomycin C (MMC)
has been a benchmark for glaucoma filtration surgery for decades.
However, there are many variations in the ways that the sponges soaked
with MMC are applied during the trabeculectomy surgery. We herein
describe our way of placing the MMC-soaked sponges to improve the
safety and efficacy of the trabeculectomy. The sponges are placed
vertically and posteriorly with the long side of the sponge perpendicular
to the limbus, not parallel. This will reduce the size of the conjunctival
wound at the limbus to preserve more virgin conjunctiva that can be used
for repeated trabeculectomy when needed. This will also facilitate a more
posteriorly directed flow of aqueous drainage that, in turn, may increase
the success rate of the trabeculectomy. We have obtained encouraging
results in our practice, and further large-scale randomized studies seem
warranted.
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D espite the advent of many new technologies in aiding the

diagnosis and treatment of glaucoma, glaucoma remains an
important cause of world blindness.' * Although minimally
invasive glaucoma surgeries are becoming more popular, trabe-
culectomy remains the most effective incisional surgical method
for lowering intraocular pressure.*® According to Primary Open-
angle Glaucoma Preferred Practice Pattern published in 20207
and the third edition of the 4sia Pacific Glaucoma Guidelines,®
trabeculectomy can also be considered in suitable cases as first-
line surgical therapy.

The effectiveness of trabeculectomy depends on the forma-
tion of a functional filtering bleb. Mitomycin C (MMC) was first
introduced for intraoperative use in trabeculectomy by Chen et al’
in 1983. With an antifibrotic effect, it reduces subconjunctival
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scarring, and is recognized to significantly improve the likelihood
of functional bleb formation.'® At present, it is a widely used
adjunct to trabeculectomy.'!

Application of MMC is mostly by direct application to the
scleral bed by MMC-soaked sponge, although subconjunctival
injection has also been used, to a much less extent. Although some
studies showed that there was no significant difference regarding
safety between the two methods,'>'* the direct sponge method is
well accepted in clinical practice and considered as the conven-
tional and benchmark method. The conventional method of MMC-
soaked sponge placement may lead to bleb-related complications. '
The using of large and irregular sponges, and their improper
positioning, as well as high concentrations of MMC,'® can cause
complications, including: hypotony, bleb leakage,'” and blebitis;'®
limited reoperation area due to thin avascular conjunctiva and
surrounding scarring from exposure to MMC; or limbus or corneal
degeneration (Figs. 1-3). Although Peng Khaw et al have proposed
a recommended method of MMC application in which the sponge
should cover the largest possible area to create a more diffused bleb
and prevent the development of a posterior limiting scar (ring of
steel) or cystic bleb,'? this method might cause excessive conjunc-
tival trauma and make it difficult to reoperate on the area. More
bleb-related complications might be related to oversized conjunc-
tival incision and the largest area of MMC application in the long
run. Here, a modified, practical method of using MMC-soaked
sponge is proposed to improve the surgical outcomes. In brief, a
sponge with a dimension of 3.5 mm x 10 mm soaked with MMC is
placed vertically and posteriorly with the long side of the sponge
perpendicular to the limbus, not parallel (Figs. 4C1 and 5). The
exact MMC concentration and duration of application will
be decided by the operating surgeon. The detailed surgical techni-
ques are shown in Figure 5 and the attached Supplementary
Digital Content, http://links.lww.com/APJO/A107 and http://links.
Iww.com/APJO/A108)

With this method of application of the MMC-soaked sponge,
we have the following observations:

(1) the drainage direction of aqueous humor changed from
sequestrated at the limbus to the posterior fornix, forming
a posteriorly directed filtering tunnel,

(2) the conjunctival incision was limited and the opportunity of
secondary operation can be achieved;

(3) the chance of corneal and limbal involvement is reduced. The
postoperative effect is shown in Figure 6.

This modified method has several potential advantages. First
of all, this method causes minimal damage to the conjunctiva with
limited surgical trauma within the incision field. Secondly, the
more posterior positioning of the sponge may make the filtering
bleb diffuse and reduces the risk of bleb-related complications to

© 2021 Asia-Pacific Academy of Ophthalmology.
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FIGURE 1. Slitlamp photos showing bleb-related complications after trabeculectomy with adjunctive Mitomycin C. A, Formation of thin-walled and
localized filtering bleb with densely scarred “ring of steel” area of fibrosis, which is surrounded by moderate amount of vascular congestion. B,
Leakage of the filtering bleb was well shown with a positive seidel test using the sodium fluorescein stain. C, Perforation of the filtering bleb will
increase the risk of bleb infection and even endophthalmitis. D, The blebitis with a pale and localized avascular bleb. Severe congestion of the
bulbar conjunctiva was shown. The black arrow indicated a purulent lesion protruding on the surface of the bleb.

FIGURE 2. Slitlamp photos (A—D) showing post-trabeculectomy with excessive conjunctival injury that will limit the availability of conjunctiva for reoperation.
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FIGURE 3. Slitlamp photos showing conjunctivalization of the upper cornea following trabeculectomy with adjunctive Mitomycin C. A—F, The bleb
has migrated onto the limbus and cornea. D—F, The green arrow indicated the thin-walled bleb formation.

FIGURE 4. The comparison of different patterns of Mitomycin C (MMC)-soaked sponge placement and schematic diagrams. A, Transverse placement
of MMC-soaked sponge in the filtering area and sketch map. B, Irregular and oversized placement of MMC-soaked sponge in the filtering area. C, A
recommended placement of MMC-soaked sponge in the filtering area. The long edge of the rectangle is perpendicular to the limbus, which may
facilitate formation of a posteriorly-directed filtering tunnel.
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FIGURE 5. A recommended vertical and posterior-directed placement of Mitomycin C (MMC)-soaked sponge or cotton pad in the filtering area. A,
Prepare a piece of 3.5 mm x 10 mm MMC-soaked sponge or cotton pad. B, Insert the sponge vertically and posteriorly into the conjunctival bed
without touching the edge of incision or cornea. C, Place the sponge under the scleral flap, avoiding contact with the transparent cornea under the
scleral flap. D, The sponge was placed inside the conjunctival bed and under the scleral flap, without touching the limbus, transparent cornea under
the scleral flap and the edge of conjunctival incision. E, The sponge was placed vertically and posteriorly inside the conjunctival bed and under the
scleral flap. The filtering area was incubated with MMC as the shape of the sponge for several minutes to form a posteriorly-directed filtering
tunnel. F, Irrigate the conjunctival bed and filtering area thoroughly with 150 to 200 ml of BSS.

FIGURE 6. Postoperative effects using the proposed Mitomycin C (MMC) placement method. In two cases with trabeculectomy with adjunctive
MMC using the proposed way of MMC placement, diffused, functional filtering blebs were observed with posteriorly directed filtering tunnel. The
drainage channel was perpendicular to corneal limbus, and conjunctival injury was minimal. No bleb-related complications were found in these two
cases. A and B, 1week and 1 month following trabeculectomy with adjunctive MMC. C and D, 1 week and 3 months following the surgery.
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the maximum extent, particularly reducing the risk of forming the
“ring of steel” scarring and cystic bleb. The method is quantitative
in the size and positioning of the sponge, and the incubation time
and the concentration of MMC could be altered according to the
surgeons’ preferred choice, in which the characterized informa-
tion of patients should be considered.

Placing the long side of the MMC-soaked sponge perpendic-
ular to the corneal limbus may lead to effective functional filtering
blebs formation, reduce conjunctival injury and the incidence of
bleb-related complications. Long-term observation and further
evaluation of the safety and efficacy of this modified technique of
applying the MMC-soaked sponge during trabeculectomy through
large-scale, randomized control trials seem warranted.
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