Surgical Technique

Stop sign for correct tissue plane identification in small incision lenticule
extraction

Gitansha S Sachdev, Shreyas Ramamurthy, Ramamurthy Dandapani

We describe the “stop sign” which allows correct anterior and posterior lenticular plane delineation in
Small Incision Lenticule Extraction (SMILE). This sign describes the resistance noted at the junction between
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the dissected and undissected halves of both the planes, interfering with subsequent lateral movement of

the instrument. The resistance is demonstrated at both the anterior and posterior lenticular plane. This
allows ideal dissection of the lenticule from the overlying cap and underlying stroma, thereby reducing the

complications arising from incorrect tissue dissection.
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Femtosecond laser assisted flap creation for Laser In-Situ
Keratomileusis (LASIK) was described first in 2001.1" Roughly
a decade later, the evolution of refractive surgery witnessed
the advent of Small Incision Lenticule Extraction (SMILE).?
SMILE entails the creation of four sequential femtosecond cuts
to fashion an intrastromal lenticule, which is subsequently
separated from the surrounding stromal surface and removed
via a 2-5mm corneal side cut. Although there is an increasing
evidence of benefits of SMILE secondary to a smaller incision
including superior corneal biomechanics and lesser corneal
denervation,®* a greater surgical skill is required and increased
risk of complications is associated.

Correct delineation and subsequent dissection of the
lenticular edge remains the most challenging surgical
step.l”! Unintended posterior plane dissection and attempts at
subsequent lenticule retrieval are associated with complications
including cap incision tear or avulsion, residual lenticular
fragment and creation of a false passage. We describe a
technique for correct tissue plane identification in SMILE.

Surgical Technique

Following adequate centration, suction is initiated and the
femtosecond pass creates four sequential cuts to fashion
an intrastromal lenticule. A sharp tipped instrument is
subsequently used to open the corneal side cut, and the
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anterior [Fig. 1a] and posterior [Fig. 1b] lenticular planes are
delineated in the right and left half, respectively. In case the
correct plane has been achieved, a point of resistance is noted
at the junction between the dissected and undissected halves
of both planes, interfering with subsequent lateral movement
of the instrument or the stop sign. This can be demonstrated at
both the anterior and posterior lenticular planei.e., during left
to right movement in the posterior plane [Fig. 1c] and right to
left separation in the anterior plane [Fig. 1d], confirming ideal
delineation [Video 1]. Following delineation, the lenticule is
dissected from the overlying cap and the underlying stroma.
Itis subsequently extracted via a 3mm corneal side cut incision
using micro forceps.

Fig. 2 demonstrates an incorrect separation wherein
the posterior lenticule surface has been delineated in both
attempts [Fig. 2a and b], and the lack of subsequent resistance
allows the instrument to move laterally into the area of previous
delineation [Fig. 2c]. This continuity between the areas of tissue
separation demonstrates a posterior lenticule delineation, with
subsequent adherence of the lenticule to the overlying cap and
dissection difficulties.
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Figure 1: Anterior plane delineated on the right side (a) followed by
posterior separation on the left (b). Stop sign at junction of dissected and
undissected halves between the two planes. This provides resistance to
lateral movement of instrument (left to right) in the posterior (c, arrows)
and (right to left) anterior plane (d, arrows)

Discussion

SMILE is a minimally invasive procedure, which entails
the creation of an intrastromal lenticule and its subsequent
extraction through a small corneal incision. Differentiating
the planes of the lenticule allows anterior dissection prior to
posterior separation, enabling a safe lenticule removal. Incorrect
plane separation with subsequent adherence of the lenticule to
the stromal cap is associated with increased tissue manipulation
and complications including side cut tear or avulsion, lenticule
fragmentation or even retained lenticule in certain situations.

Various techniques have been described to identify the
correct plane in SMILE. Jacob and coworkers describe the white
ring sign, wherein the reflected edge of the lenticule side cut and
its relative position to the instrument serves as a visual guide.®!
Dissection of the posterior surface of the lenticule edge first has
been described allowing clear demarcation of the remaining half
of each layer.”" However, these techniques have their limitations
in cases where the visualisation may be suboptimal secondary
to inadequate opaque bubble layer (OBL) or in thin lenticules,
wherein the edge may not have adequate thickness.

Other methods including the continuous curvilinear
lenticulerrhexis and lenticoschisis may be associated with
ripping of the lenticule especially in low ammetropia
with thin lenticules.#! Moreover, the procedure is not
recommended in cases of dense OBL or uneven laser scanning
leading to suboptimal tissue dissection. The utilisation of
microscope-integrated intraoperative optical coherence guided
SMILE is limited by the cost and availability of equipment.
In addition, the lag involved in shifting the patient between
the machines allows time for the photo disruptive cavitation
bubbles to escape, making subsequent dissection difficult."!

We describe a technique to accurately delineate the tissue
planes by noting a resistance at the junction between the
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Figure 2: Posterior delineation on both sides (a and b), with subsequent
absence of stop sign allowing (left to right) lateral movement (c)

dissected and undissected halves of both planes or the stop
sign. This technique is independent of the nature of the
opaque bubble layer and thickness of the lenticule procured.
Moreover, no additional instrumentation or surgical expertise
is required.

Conclusion

In conclusion, the stop sign refers to the resistance offered
between the dissected and undissected halves of the two
surgical planes, and allows safe and efficient separation of
anterior and posterior lenticular planes.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1. Ratkay-Traub I, Juhasz T, Hovarth C, Suarez C, Kiss K, Ferincz I,
et al. Ultra-short pulse (femtosecond) laser surgery: Initial use in
flap creation. Ophthalmol Clin North Am 2001;14:347-55.

2. Sekundo W, Kunert KS, Blum M. Small incision corneal refractive
surgery using small incision lenticule extraction (SMILE) procedure
for the correction of myopia and myopic astigmatism: Results of a
6-month prospective study. Br ] Ophthalmol 2011;95:335-9.

3. Wei S, Wang Y. Comparison of corneal sensitivity between
FS-LASIK and femtosecond lenticule extraction (ReLex
smile) for myopic eyes. Graefes Arch Clin Ophthalmol
2013;251:1645-54.

4. Reinstein DZ, Archer TJ, Randelman JB. Mathematical model
to compare the relative tensile strength of the cornea after PRK,
LASIK and small incision lenticule extraction. ] Refract Surg
2013;29:454-60.

5. Liu M, Chen Y, Wang D, Zhou Y, Zhang X, He ], et al. Clinical
outcomes after SMILE and femtosecond laser assisted LASIK
for myopia and myopic astigmatism: A prospective randomized
comparative study. Cornea 2016;35:210-6.

6. Jacob S, Nariani A, Figus M, Agarwal A, Agarwal A. White ring
sign for uneventful lenticule separation in small-incision lenticule
extraction. | Cataract Refract Surg 2016;42:1251-4.

7. LiuM, Wang H, Lin H, Liu Q. Development of the modified lenticule
edge dissection technique for small incision lenticule extraction.
Cornea 2018;1260-3. doi: 10.1097/IC0O.0000000000001691.

8. Zhao Y, Li M, Yao P, Shah R, Knorz MC, Zhou X. Development
of the continuous curvilinear lenticulerrhexis technique for small
incision lenticule extraction. ] Refract Surg 2015;31:16-21.

9. Ganesh S, Brar S. Lenticuloschisis: A “no dissection” technique for
lenticule extraction in small incision lenticule extraction. ] Refract
Surg 2017;33:563-6.

10. SharmaN, Urkude J, Chaniyara M, Titiyal JS. Microscope-integrated
intraoperative optical coherence tomography-guided small-incision
lenticule extraction: New surgical technique. ] Cataract Refract Surg
2017;43:1245-50.



