
Femtolaser and ocular surgery



• Safety

• Quick visual recovery

• Excellent vision without glasses



It is an ultrafast laser using a near infrared light to 

create cuts in ocular tissues

First used in corneal refractive surgery

and corneal transplant 

Still used today

Recently being used in cataract surgery
Femtosecond laser-assisted cataract surgery (FLCS)



Minimally invasive RS maintaining high quality of 

vision particularly of 

high ametropias

Toward spectacle indipendence 
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The planar configuration of the femtosecond 

flap is not associated with faster reinnervation 

compared with microkeratome flaps

The planar configuration of the femtosecond 

flap is not associated with faster reinnervation 

compared with microkeratome flaps

J Cataract Refract Surg. 2009 

Salomão MQ, Ambrósio R Jr, Wilson SE.

J Cataract Refract Surg. 2011 

Golas L, Manche EE.

Dry eye symptoms incidence is similar in FS

and Microkertome LASIK

Dry eye symptoms incidence is similar in FS

and Microkertome LASIK







Myopia (Range of Correction)

- 1.0 D / 10.0 D

Astigmatism (Range of Correction)

- 1.0 D / 5.0 D

- Differences of tissue removal with respect to average 

excimer laser ablation (myopia: -6.00 / -10.0)

• 6.00 mm (- 8%)

• 6.10 mm (- 6%)

• 6.30 mm (- 4%)

• 6.50 mm (- 2%)





Imprint of the suction ring

Lenticule border





Preop : Sf – 9 cyl -1.25



1 month: sf- 0.25



Central corneal sub-basal nerve density

(number of subbasal nerves: nerves/mm2)

Central corneal sub-basal nerve density

(number of subbasal nerves: nerves/mm2)

Subbasal nerve density (µm/mm2) – SMILE 9 months follow-upSubbasal nerve density (µm/mm2) – SMILE 9 months follow-up



AJO 2008
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Residual spherical equivalent:

85-90% within 1 D

55% within 0.50 D

RCOphth 2004

Biometry 

A constant

Effective lens Position (ELP):

Capsulorhexis construction



High order aberrations:

Barbero J Opt Soc Am A 2003, Taketani JCRS 2004, Dietse JRS 2005

Decentration >0.5 mm and Tilting > 7°°°°induce

coma and trefoil

particularly  with aspheric IOLs

Capsule  shape and symmetry is fundamental



Mean SIA 0.60±±±±0.19 D in 1.8 

0.64±±±±0.55 D in 2.2 mmMasket S – SIA

2.2mm temporal – 0.35D

3.0mm temporal – 0.67 D

Mackool RJ - SIA

2.75 Superior – 0.4D

3.0 Superior– 0.6D

3.2 Superior– 0.8D

KJO 2007

JRS 2009

Surgical induced astigmatism (SIA): 
- site and size of CCI

- tunnel trauma (phaco, Instruments)

Low amount of SIA 

Predictable value with low variability

OSLI 2011



Corneal astigmatism

Astigmatism correction possibly at the same time of cataract surgery or as a 

separate procedure

Corneal

Intraocular
Precise and predictable 

Correction

In cataract surgery candidates, preexisting corneal astigmatism between 0.25 

D and 1.25 D is observed in 64.4% and in additional 22.2%, it is of 1.50D or 

higher.

Hoffman PC JCRS  2010. Ferrer-Blasco JCRS 2009 



Optimization of ELP 

(SE reduction)
Better capsulotomy

construction

Low  SIABetter CCI architecture

Less tunnel trauma

Reduction 

of HOA

Correction 

of preop astigmatism

Toric implant

AK



FLACS

Manual

Better circularity of the FLCS rhexis 

More symmetric and complete overlap of the 

rhexis edge over the IOL optic

Better IOL  centration

Nagy JRS 2009, 2011

Better residual SE  

due to better ELP (rhexis  geometry) 

Lower  HOA : rhexis geometry 



Mastropasqua et al JCRS  2013

Manual rhexis

FLACS rhexis

Manual
7µJ FSL 13.5 µJ FSL

14  µJ FSL
15 µJ FSL

Better cut surface quality with lower energy

Thus possible higher capsule strength



Exè Chieti-Pescara software Mastropasqua et al. JRS In press

12 months1 week 1 month



Variables

7 days 30 days 180 days p-value

LX-

FLACS
MCCC LX-FLACS MCCC LX-FLACS MCCC time+ group# interaction†

IOL decentration

(mm)
0.12±0.02 0.19±0.06 0.13±0.04 0.21±0.06 0.18±0.03 0.24±0.06 <0.001 <0.001 0.910

Minimal amount of decentration

Mastropasqua et al. JRS In press



VERION™ Image Guided System - with LenSx® Laser

Pre-op Measurement

Keratometry

Limbus, pupil & vessels

detection 

Planning 

IOL Calculation

Surgery Planning (Incision, 

Implantation Axis) 

LenSx® Laser Treatment 

Exact position of Incisions

Centering of Capsulotomy and 

Lens fragmentation

Treatment 

Accurate centering of

AcrySof® Multifocal IOL 

Precise alignment of

AcrySof® Toric IOL 



ManualFLCS 

In FLACS:

Perfect CCI architecture

Precise wound apposition and sealing

Perfect alignment 

SIA= 0.64±±±±0.25 D in FEMTO group 

0.69±±±±0.50 D in Manual group

Lower SIA variability in femto vs manual

In Press



SIA

site and size of CCI

Self-centering of the limbus

helps to optimize corneal incision

pre-positioning



Lower CDE in Femto vs Manual

Less corneal swelling and less endothelial cell loss in FCLS7

Mean reduction of EPT  (83.6% with 30% of patients with 0 EPT)

In Press



Toward zero phaco time

Cubicon pattern







One-step procedure for cataract 

and astigmatism correction

Mastropasqua et al, preliminary data

pre post

Mean astigmatism from 1.94 D to 0.32 D (preop range 0.75 D to 2.5 D) 

83.5% decrease  of topographic astigmatism

N of patients= 15

Follow-up: 6 months

* p<0.05







Topographic Astigmatism

Pre: 8.7 D

BCVA: 0,15

UCVA: 0.7

Post: 1.7 D

BCVA: 0.0

UCVA:0.4



Internal normogram for AK

Possibility to choose amount of
astigmatism to be corrected with AK or 
toric IOL

SIA compensation

Non specular incision for irregular
astigmatism

����Autocompensation of cyclotorsion



First ERA

Improves visual and refractive outcomes 

of cataract surgery

Second ERA

Perfect IOL aligment

Reduction of SIA

Toward zero phaco





¹ RALPH I. LLOYD MD, 1940


