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Updates on the Study of Femtosecond Laser-Assisted Lens Surgery
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ABSTRACT

Femtosecond ( fs) laser has been used to make slides inside crystalline lens to cut off stiff collagenous fibers for presbyopia treat—
ment since 2001. Study results showed that porcine lens”deforming force was raised by 16% in average after such cut-off and rabbits”
lens transparency and retina structure were not affected in 6 months after the operation. Fs laser was also used to make corneal incision
cut anterior lens capsule and crash lens core in fs laser-assisted cataract surgery. Study results illustrated that anterior lens capsule
was cut more smoothly and roundly with fs laser than by hand. The position of IOL was right in the center. Phaco energy was reduced

by 43% and operating time was shortened by 51% after lens core was dealt with by fs laser. The complications were slight.
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Fig. 1 Axial MRI images of a full term infant with moderate HIE
A. the TIWI axial image B. the T2ZWI axial image C. the DWI axial image
MR imaging show that there are significant edemas in the left frontal lobe,
as well as in the bilateral occipital and suboceipital white matters;
the demarcation between the gray matter and white matter is vague;

the gyrus is edematous; the sulci gets shallow; narrowing of the lateral ventricles under pressure is not significant
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Fig. 1  Schematic diagram of laser cutting setup
A. Schematic diagram of scanning, focusing, and fixation system
B. Cutting pattern ( a. Star-like cutting in sagittal direction; b. Circle cutting in coronal direction;
¢. Cylindroid cutting in sagittal direction; Rinner: diameter of inner circle;

Router: diameter of outer circle; D. Height)
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Fig. 2 Images obtained immediately after laser cutting surgery
A. Cutting on porcine eyeball in vitro
( O : smooth cut in coronal position; —: a few bubbles in the cut of sagittal position)

B. Cutting on rabbit eyeball in vivo  C. Cutting on cadaver eyeball in vitro
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Fig.3 Schematic diagram of lens elasticity estimation system
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Immediately 1 month 3 months 6 months
after operation after operation after operation after operation
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Fig.4 Post-operative lens transparency estimation
A. Image of operative microscope
B. Image of OCT C. Image of Scheimpflug

420 -



2012 12 21 6 Chin J Laser Med Surg December 2012 Vol 21 No. 6

A% A 2 Ri 34

Immediately 2 weeks 3 months
after operation after operation after operation

5 ARJE SR PR BRH SRR EE SR HE x200
A @eiRik B I
Fig. 5 Post-operative pathology images of lens and retina HE %200
A. Lens B. Retina
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Fig. 6 Capsulotomy with fs laser
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Fig.7 Images of I0L implantation
A. 1 month after capsulotomy with fs laser and IOL implantation
B. 1 month after capsulotomy by hand and IOL implantation
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Fig. 8 Crashing lens core with fs laser

in 500 pm spacing pattern
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