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Abstract- 
The objectif of this study is to investigate the early changes in the amount of surgically induced astigmatism (SIA) and the visual outcome following 
Femtosecond laser clear corneal incision for cataract surgery compared to the traditional manual sutureless 2.2mm superior clear corneal incision at 12-
o’clock. A prospective, comparative analysis was performed in case series. A total of 48 eyes of 41 patients had undergone cataract surgery, with 20 
eyes underwent Femtosecond laser-assisted cataract surgery and 28 eyes underwent manual cataract surgery. The main outcomes were the surgically 
induced astigmatism (SIA) and the distance visual acuity (unaided and best corrected) at one 1 and 3 months postoperatively.  This study included 48 
eyes of 41 patients with a mean age of 65.2 ± 12 years old (range 38 to 89 years).  20 eyes received femtosecond laser–assisted CCIs (Group 1) and 28 
eyes received manual CCIs (Group 2). The mean preoperative corneal astigmatism was 0.81 ± 0.43  D and 0.82 ± 0.52 D for Group 1 and Group 2, 
respectively, whereas,  at1 month and 3 months after cataract surgery, it was 0.91 ± 0.81 D; 0.85±0.55 D and 0.89 ± 0.73 D; 1.03±0.64 D, respectively. 
There was no statistically significant difference between the 2 groups for preoperative astigmatism and postoperative astigmatism (P> .05). The mean 
SIA in laser and the manual group at 1 month was 0.57±0.75 D and 0.61±0.73 D, respectively.  The mean SIA of the manual group was unchanged 
0.60±0.73D, whereas, the mean SIA of laser group decreased to 0.37±0.92 D at 3 months, although was not statistically significant between the two 
groups (P =0.318). The preoperative uncorrected distance visual acuity (UCDVA) were 0.28 ± 0.20 for laser group and 0.31 ± 0.20 for manual group, 
there was no statiscally significant (P = 0.860). The preoperative best corrected visual acuity (BCDVA) were 0.33 ± 0.26 for the laser group and 0.36 ± 
0.23 for the manual group, there was no statistically significant (P = 0.789). The uncorrected distance visual acuity for femtosecond laser group at one 
month and three months postoperatively were 0.74 ± 0.24 and 0.85 ± 0.19, respectively, higher than the manual group 0.64 ± 0.27 and 0.76 ± 0.30, but 
were not statistically significant (P> .05). The best corrected distance visual acuity (BCDVA) at one month and three months postoperatively were 0.88 ± 
0.24 and 0.97 ± 0.07 for the laser group, respectively and 0.86 ± 0.23 and 0.92 ± 0.19 for the manual group, respectively,  there were no statistically 
significant between groups (P> .05).  Surgically induced astigmatism and the visual outcome do not vary significantly in early postoperative period be-
tween femtosecond laser-assisted clear corneal incision and the manual clear corneal incision for cataract surgery. Nevertheless, a decrease in surgical-
ly induced astigmatism has been found at three months postoperatively for the femtosecond laser group; however, it remains unchanged for the manual 
group. Conduct of further studies with a larger series of patients and clear corneal incision placement regard of the patient’s own corneal cylinder and 
axis and longer follow-up is warranted in order ensure the long-term refractive outcomes. 
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——————————      —————————— 
1 INTRODUCTION 

ataract surgery using conventional phacoemulsifica-
tion is the current method of choice in performing rou-
tine cataract surgery [1]. 

However, the evolution of refractive cataract surgery and re-
fractive lens exchange (RLE) has resulted in decreased toler-
ance for postoperative astigmatism, with patients often expect-
ing spectacle independence after surgery [2]. 
Recent cataract surgery procedures allow rapid visual recov-
ery but surgically induced astigmatism (SIA) remains a com-
mon issue to achieving an excellent postoperative uncorrected 
visual acuity [3].  
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Femtosecond laser-assisted cataract surgery,  which is a rela-
tively new technique that uses commercial femtosecond laser 
platforms to perform capsulorrhexis, cataract fragmentation, 
clear corneal incision (CCI) [4, 5] and limbal relaxation incision 
with the goal of reducing the intraoperative complication rate, 
postoperative astigmatism and improve the postoperative vis-
ual outcome. 
 
Recent studies have found the femtosecond laser to be more 
accurate than manual Capsulotomy [6, 7].This improved accu-
racy translates into the more stable intraocular lens (IOL) posi-
tion and more predictability in the IOL power calculation [8], 
which may influence the visual outcome. 
The purpose of this current study is to investigate the early 
amounts of changes in surgically induced astigmatism (SIA) 
and the visual outcome following femtosecond laser clear cor-
neal incision (FS-CCI) for cataract surgery compared to the 
traditional manual superior 2.2mm clear corneal incision with 
intraocular lens implantation. 
 
2 MATERIALS AND METHODS 

C 
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This study is a prospective randomized comparative case se-
ries of patient, comparing femtosecond laser-assisted cataract 
surgery (FLACS) to conventional phacoemulsification surgery. 
A consecutive case series of 48 eyes (29 Right and 19 left) from 
forty-one patients (24 male and 17female) with senile cataracts 
divided in two groups. The first group included twenty (n=20) 
eyes that underwent Femtosecond laser-assisted cataract sur-
gery followed by implantation of a hydrophobic acrylic folda-
ble intraocular lens through the 2.2mm superior laser clear 
corneal incision. The second group included twenty-eight  
(n=28) eyes that underwent the conventional phacoemulsifica-
tion cataract surgery with implantation of a hydrophobic 
acrylic foldable intraocular lens. A single experienced surgeon 
performed all the surgical procedures in the period between 
2014 and 2015. 
Included in this study, all the patients without a history of 
previous ocular surgery or diseases that would affect the cor-
neal refraction and excluded all patients who did not meet the 
criteria of femtosecond laser stipulated by the manufacturer 
were applied. All the patients underwent a complete oph-
thalmological examination pre-operatively and post-
operatively at 1 month and 3 months, including a manifest 
refraction using a refractometer, ophthalmoscopy, tonometry 
and the visual acuity using snellen projector chart. Astigma-
tism was measured from the keratometry readings. Data on 
Age, gender, uncorrected or unaided distance visual acuity 
(UCDVA), best corrected distance visual acuity (BCDVA), cor-
neal refraction, intraocular pressure (IOP) and automatic kera-
tometry using ARK-510A, NIDEK were collected. 
 
The surgeon sat in the superior position for the conventional 
group. A side port incision at 9- o’clock was made with 15-
degree disposable blade. Injecting sodium hyaluronate 
(IVIZ®). Triplanar, clear corneal incisions were made with a 
2.2 mm disposable blade.  Superior clear corneal incision at 12- 
o'clock was used in both right and left eyes. The depth of the 
first cut was approximately one-third of the corneal thickness; 
the tunnel length was ranged from 1.50 mm to 1.60 mm. Cap-
sulorrhexis (approximately 5.5 mm in diameter), and hydro 
dissection were performed. After sodium viscolastic (DIS-
COVISE) injection; phacoemulsification, nuclear and the cor-
tex removal and injecting sodium hyaluronate (IVIZ®). A 1-
piece foldable acrylic intraocular lens (Restor 1-Piece intraocu-
lar lens or others), was then inserted. Then the stromal hydra-
tion to seal the wound, which induces corneal edema. 
FLACS was performed using the LenSx Laser (Alcon, Texas, 
USA) for the initial incision (primary computed at 2.2mm with 
triplanar and secondary at 1.5mm of size), Capsulorrhexis 
computed at 5.3mm of diameter, cataract fragmentation. The 
patient was then moved from the laser room to the operating 
room for the rest of the procedure. Opening of the clear corne-
al incisions using iris forceps. Then, sodium viscolastic (DIS-
COVISE) was injected. Capsulorrhexis was carried out using a 

capsulorhexis forceps.  Hydrodissection was performed. The 
nuclear and the cortex were removed using phaco hand piece. 
Sodium hyaluronate (IVIZ®) was injected.  A1-piece foldable 
acrylic intraocular lens (Restor 1-Piece intraocular lens or oth-
ers), was then inserted. Then the stromal hydration to seal the 
wound, which induces corneal edema. The LenSx Laser sys-
tem is an all-solid-state laser source that acts by producing a 
kHz pulse train of Femtosecond pulses nm [9]. It acts by focus-
ing a beam of low-energy infrared light pulses into the eye. 
These pulses create photo disruption of a microvolume of tis-
sue at the focal point of the beam. Upon scanning, the beam 
puts the individual photo disruption sites in a consecutive 
pattern to create continuous incisions [9].  An optical coher-
ence tomography (OCT) imaging device and a video camera 
microscope are utilized to view the patient's eye and locate 
specific target locations.  The intended uses of the LenSx sys-
tem for cataract surgery include anterior capsulotomy, phaco 
fragmentation and creation of single plane and multi-plane arc 
cuts/incisions in the cornea [9]. Capsulorrhexis was carried out 
with a Capsulorhexis forceps. 
The descriptive statistic and independent samples t-test were 
used for continuous variables to compare laser and the manu-
al group. Values are expressed as n (%) or mean± standard 
deviation (SD).  The analysis was conducted using SPSS for 
windows software (Version 19.0, SPSS, inc.). A P< .05 was con-
sidered as statistically significant. 
Surgically induced astigmatism was calculated by vector anal-
ysis using the Holladay-Carvy-Koch formula [10]. 
 
3 RESULTS 
 
3.1 Baseline Characteristic of subjects in the study 
 
The study presents 48 eyes of 41 patients with senile cataract, 
who had undergone cataract surgery by Femtosecond laser-
assisted cataract surgery (laser group n=20 eyes) and conven-
tional keratometric astigmatism manual phacoemulsification 
cataract surgery (manual group n= 28); in the period between 
2014 and 2015. 
Table 1 summarizes the patient’s baseline characteristics.  The 
mean age of the patients was 65.2 ±12 years old (range 38-89). 
There were no statistically significant differences in age, gen-
der, preoperative uncorrected visual acuity; preoperative best-
corrected distance visual acuity (P > 0.05).  
 
3.2 Uncorrected distance visual acuity 

The uncorrected distance visual acuity (UCDVA) was meas-
ured on a Snellen visual acuity chart.  
The UCDVA by surgical group is shown in table 2. The uncor-
rected distance visual acuity of both, laser and the manual at 1 
and 3 months were higher than those before surgery with 
0.74±0.24, 0.85±0.19, respectively, for the laser group and 
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0.64±0.27, 0.76±0.30, respectively for the manual group, but 
there were not statistically different between groups (P > .05). 
  
3.3 Best-corrected distance visual acuity  
 
The best-corrected distance visual acuity (BCDVA) was meas-
ured on a Snellen visual acuity chart.  
The BCDVA by surgical group is shown in table 1and 2. Both 
groups achieved better-corrected distance visual acuity at 1 
and 3 three months postoperatively with 0.88±0.24, 0.97±0.07, 
respectively, for the laser group and 0.86±0.23, 0.92±0.19, re-
spectively, for the manual group  ( Table 2)and they were  
higher than those before surgery 0.33±0.26 for laser and 
0.36±0.23 for manual (Table 1). There were not statistically sig-
nificant different between the two groups in Best-corrected 
distance visual acuity postoperatively (P > .05).  
 
3.4 Keratometric astigmatism and corneal meridian  
 
The preoperative keratometric astigmatism and corneal merid-
ian were 0.81±0.43 D, 139±23 degree for the laser group and 
0.82±0.59 D, 134±31 degree; there was no statistically signifi-
cant between groups (p= 0.913and 0.455, respectively) Table 1. 
The postoperative keratometric astigmatism is displayed in 
the table 2. The femtosecond group has less keratometric 
astigmatism than the manual group. The mean keratometric 
astigmatism and corneal meridian  at 1 month for laser group 
was 0.91±0.81 D, 140±29.0 degree  and 0.89±0.73 D, 145±33.0 
degree for the manual group, There was no statistically signif-
icant  between the two groups (P = 0.930 and 0.548, respective-
ly). The average keratometric astigmatism and corneal meridi-
an  in the femtosecond group was 0.85±0.55D, 140±37.0 degree 
compared to manual group 1.03 ±0.64 D , 137±35.0 degree at 3 
months postoperatively, there was not statistically significant 
difference (P =0.332 and 0.743 , respectively) Table 2. 
 
3.5 Surgically induced astigmatism  

The magnitude of surgically induced corneal astigmatism 
(SIA) was calculated from pre- and post-operative keratometry 
readings using the Holladay-Carvy-Koch formula. [10] de 
The surgically induced astigmatism is displayed in the table 2 
and figure 1. The mean SIA in laser and the manual group at 1 
month was 0.57±0.75D and 0.61±0.73D, respectively.  The SIA 
of the manual group was unchanged 0.60±0.73 D, whereas, the 
SIA of laser group decreased to 0.37±0.92 D at 3 months, alt-
hough was not statistically significant between the two groups 
(P =0.318). No statistically significant was detected in the axis 
of SIA at one month and three months postoperatively be-
tween the groups, laser group 75.2±64.2 and 76.7±64.0 degree, 
manual group 94.5±69.7 and 92.5±68.5 degree, respectively 
(p=0.355 and 0.447, respectively). 
 
3.6 Intraocular pressure  

Preoperative IOP was 17.7 ± 3.20 mmHg for the laser group 
and 16.9 ± 3mmHg for the manual group, there was no statisti-
cally significant between groups. The postoperative IOP at one 
month and three months were 14.2±2.60 mmHg and 14.1±0.86 
mmHg for the laser group, respectively and 13.3±1.90 mmHg 
and 13.1±1.64 mmHg for the manual group, respectively, there 
were no statistically significant between groups (P> .05). 
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4 DISCUSSIONS 

Recent findings demonstrate that laser-assisted cataract 
surgery has been shown to be associated with an initial learn-
ing curve [11]. The use of femtosecond laser in cataract sur-
gery increase more accuracy and precise anterior capsuloto-

my, improve intraocular lens centration and reduce intraocu-
lar lens tilt issues [12] 

 
In addition, others authors demonstrated a reduced in-

traoperative ultrasound energy use (equivalent phacoemulsi-
fication time) [13-15] and anterior chamber cells and flare post-
operatively [16]  Potentially lessened surgically induced endo-
thelial cell damage [17] as compared to conventional 
phacoemulsification cataract surgery. In terms of the surgical-
ly induce astigmatism and the visual outcome, many of recent 
studies showed no significant difference with femtosecond 
laser-assisted cataract surgery versus conventional cataract 
surgery. [18- 22] However, few studies have been shown to be 
at least as good as those of conventional phacoemulsification 
are [23-25]. 

 
Analysis of the two groups by age, gender, corneal astig-

matism, intraocular pressure, uncorrected and best-corrected 
distance visual acuity prior to surgery found them to be statis-
tically identical (P > .05) Table 1.  

 
In this study, all the patients underwent triplanar clear 

corneal incision, as planned preoperatively. The size and the 
location of the primary and secondary incision were standard-
ized in both, laser and the conventional phacoemulsification 
groups, with 2.2mm for the size and 12- o'clock for the loca-
tion. The clear corneal incision is related to the surgically in-
duced astigmatism that influences the visual outcome after 
cataract surgery, especially when planning to implant a Toric 
or Multifocal lens [26]. The surgically induced astigmatism 
depends of several factors including, incision size, incision 
location, incision distortion, healing and preoperative astigma-
tism [27] 

 
Nagy ZZ et al, a group from Europe performed a prospec-

tive, randomized study of the effects on surgically induced 
astigmatism of a laser wound creation vs manual one since 
induced astigmatism could affect postoperative vision; they 
found no significant difference in surgically induced astigma-
tism (P> .05) [22].  

 
 Another study conducted by Kavitha R. Sivaraman et 

al.[28], also compared the amount of surgically induced 
astigmatism after cataract surgery with femtosecond laser-
assisted wound construction versus manual wound construc-
tion in 109 eyes and they documented that the Surgically in-
duced astigmatism did not vary statistically significant be-
tween femtosecond laser-assisted wound creation and manual 
wound creation. 

 
Similarly, we also found in our study any statistically 

significant difference in surgically induced astigmatism be-
tween groups at one month and three months postoperatively, 
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respectively (P> 0.853) and (P > 0.318). Nevertheless, there was 
a decrease in surgically induced astigmatism in the laser 
group at three months postoperatively; however, it remains 
unchanged in the manual group.  

 
Although most studies agree that femtosecond lasers increase 
the accuracy and reproducibility of the visual outcomes com-
pared with standard surgery [29-32], but the question remains 
whether its superiority over standard surgery. 

 
The findings from this study show that the uncorrected 

and the best-corrected distance visual acuity at one month and 
three months postoperatively appeared no statistically signifi-
cant between both groups, laser and conventional.  

 
Our findings are related to Miháltz K, Knorz MC, Alió Jl. 

[29] et al, who suggested that the corrected and uncorrected 
distance visual acuity were statistically equivalent for the laser 
and control groups; manual phacoemulsification.  

 
In addition, Nagy ZZ, Ecsedy M, Kovacs I, et al. [33] 

studied the Macular morphology assessed by optical coher-
ence tomography image segmentation after femtosecond laser-
assisted and standard cataract surgery also found no statisti-
cally significant in the best-corrected visual acuity.  

 
However, Loretta T. Ng et al. [23] found a statistically 

significant better visual outcome in the laser group than the 
conventional group at six-week post-operative.  

 
Our study had some limitations. It was a small study 

with 41 patients and 48 eyes investigated. We could not obtain 
more data from patients because some of them had obtained 
improved visual acuity after surgery was lost to follow-up. All 
the patients have been standardized.  
 
5 CONCLUSIONS 

Surgically induced astigmatism and visual outcomes do 
not vary significantly in early postoperative period between 
femtosecond laser-assisted   clear corneal incision and the 
manual clear corneal incision for cataract surgery at superior 
twelve o clock position. Nevertheless, there was a decrease in 
surgically induced astigmatism in laser group at three months 
postoperatively; however, it remains unchanged in the manual 
group. Conduct of further studies with a larger series and 
clear corneal incision placement regard of the patient’s own 
corneal cylinder and axis and longer follow-up is warranted in 
order to ensure the long-term refractive outcomes. 

 
 

ACKNOWLEDGMENTS 
The authors would like to thank all the staff members of Oph-

thalmology department at Second teaching hospital of Dalian 
Medical University and the Associate Professor Moise Mvitu 
Mwaka for his assistance in this work.   
 
REFERENCES 

[1] Desai P, Reidy A, Minassian DC. Profile of patients present     
ing for cataract surgery in the UK:    national data collec-
tion. Br J Ophthalmol 1999; 83: 893-896. 

[2]Hawker MJ,Madge SN,Baddeley PA,Perry SR.Refractive 
expectations of patients having cataract surgery Cataract 
Refract Surg.2005;31(10):1970-1975. 

[3] Barequet IS, Yu E, Vitale S, Cassard S, Azar DT, Stark WJ. 
Astigmatism outcomes of horizontal temporal versus nasal 
clear corneal incision cataract surgery. J Cataract Refract 
Surg 2004; 30:418-23.   

[4] Friedman. NJ, Palanker DV, Schuele g, et al. Femtosecond 
laser capsulotomy. J cataract   Refractive surg. 2011; 1189-
1198. 

[5] Palanker DV, Blumenkranz MS, Andersen D, et al. Femto-
second laser-assisted Cataract surgery with integrated opti-
cal coherence tomography. Sci transl Med.2010; 2:58ra85 

[6] Nagy ZZ. 1-year clinical experience with a new femto-
second laser for refractive cataract surgery. Paper presented 
at: Annual Meeting of the American Academy of Ophthal-
mology; October 24-27, 2009; San Francisco, CA, USA. 

[7] Kránitz K, Takacs A, Miháltz K, Kovács I, Knorz MC, Nagy 
ZZ. Femtosecond laser capsulotomy and manual continu-
ous curvilinear capsulorrhexis parameters and their effects 
on intraocular lens centration. J Refract Surg.2011; 
27(8):558–563. 

[8] Filkorn T, Kovács I, Takacs A, Hováth E, Knorz MC, Nagy 
ZZ. Comparison of IOL power calculation and refractive 
outcome after laser refractive cataract surgery with a 
femtosecond laser versus conventional phacoemulsifica-
tion. J Refract Surg. 2012; 28:540–544.  

[9] Chen M. A review of femtosecond laser assisted cataract 
surgery for Hawaii. Hawaii Journal of Medicine and Public 
Health. 2013; 72(56):152–155.  

[10] Holladay JT, Cravy TV, Koch DD. calculating the surgical-
ly induced refractive change following ocular surgery. J 
Cataract Refract Surg. 1992; 18:429–43.  

[11] Gerard Sutton, Shveta Jindal Bali, and Chris 
Hodge.Femtosecond cataract surgery: transitioning to laser 
cataract.Current Opinion in Ophthalmology 2013; 24(1):3-8 

[12] Gerard Sutton; Shveta Jindal Bali; Chris Hodge, Femto-
second Cataract Surgery. Curr Opin Ophthalmol. 2013; 
24(1):3-8. 

[13] Nagy ZZ, Kránitz K, Takacs AI, et al. Comparison of in-
traocular lens decentration parameters after femtosecond 
laser in cataract surgery. J Refract Surg. 2011 Aug: 
27(8):564- 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 7, Issue 6, June-2016                                                                                                     180 
ISSN 2229-5518 

IJSER © 2016 
                                                                                                                                                                   http://www.ijser.org    

[14] Abell RG, Kerr NM, Vote BJ. Femtosecond laser-assisted 
cataract surgery compared with conventional cataract 
surgery. Clin Experiment Ophthalmol. 2013 Jul: 41(5):455-
62. 

[15] Abell RG, Kerr NM, Vote BJ. Toward zero effective 
phacoemulsification time using femtosecond laser pre-
treatment. Ophthalmology. 2013 May: 120(5):942-8. 

[16] Abell RG, Allen PL, Vote BJ. Anterior chamber flare after 
femtosecond laser-assisted cataract surgery. J Cataract Re-
fract Surg. 2013 Sep;39(9):1321-6. 

[17] Conrad-Hengerer I, Juburi MA, Schultz T, et al. Corneal 
endothelial cell loss and corneal thickness in conventional 
compared with femtosecond laser-assisted cataract sur-
gery: Three-month follow-up. J Cataract Refract Surg. 
2013 Sep; 39(9):1307-13. 

[18] Lawless M, Bali SJ, Hodge C, et al. Outcomes of femto-
second laser cataract surgery with a diffractive multifocal 
intraocular lens. J Refract Surg. 2012 Dec; 28(12):859-64… 

[19] Milhaltz at al. Internal aberrations and optical quality af-
ter femtosecond laser anterior capsulotomy in cataract 
surgery.J Refract Surg. 2011 Oct; 27(10):711-6 

[20] Filkorn T, Kovács I, Takács A, et al. Comparison of IOL 
power calculation and refractive outcomes after laser re-
fractive cataract surgery with a femtosecond laser versus 
conventional phacoemulsification. J Refract Surg. 2012; 
28(8):540-4. 

[21] Abell RG1, Kerr NM, Vote BJ. Toward zero effective 
phacoemulsification time using femtosecond laser pre-
treatment.Oph. 2013 May; 120(5):942-8 

[22] Nagy ZZ, Dunai A, Kránitz K, et al. Evaluation of femto-
second laser-assisted and manual clear corneal incisions 
and their effect on surgically induced astigmatism and 
higher-order aberrations. J Refract Surg 2014; 30:8:522-5. 

[23] Loretta T. Ng et al (2014). Comparing laser assisted vs 
conventional refractive cataract surgery [online] available 
at http://optometrytimes.modernmedicine.com/optometry
times/content/tags/cataract/comparing-laser-assisted-vs-
conventional-refractive-cataract-su?page=full [Accessed 
January 9, 2016] 

[24] Kránitz K et al. Intraocular lens tilt and decentration 
measured by Scheimpflug camera following manual or 
femtosecond laser-created continuous circular capsuloto-
my.J Refract Surg. 2012 Apr; 28(4):259-63 

[25] Filkorn T, Kovács I, Takács A, et al. Comparison of IOL 
power calculation and refractive outcomes after laser re-
fractive cataract surgery with a femtosecond laser versus 
conventional phacoemulsification. J Refract Surg. 2012; 
28(8):540-4. 

[26] Mastropasqua A, et al. Femtosecond Laser versus Manual 
Clear Corneal Incision in Cataract Surgery. J Refract Surg 
2014; 30(1):27-33. 

[27] Vasavada V, et al. Incision integrity and postoperative 
outcomes after microcoaxial phacoemulsification per-
formed using 2 incision-dependent systems. J Cataract Re-
fract Surg 2013; 39(4)563-571. 

[28] Kavitha R. Sivaraman et al. (2015) Comparison of Surgi-
cally Induced Astigmatism after Cataract Surgery Using 
Femtosecond Laser–Assisted Versus Manual Wound Con-
struction [online] available 
at: https://ascrs.confex.com/ascrs/15am/webprogram/Pape
r15379.html [Accessed December 31, 2015] 

 
[29] Miháltz K, Knorz MC, Alió JL, et al. Internal aberrations 

and optical quality after femtosecond laser anterior cap-
sulotomy in cataract surgery. J Refract Surg. 2011; 27:711–
716. 

[30] Lawless M, Bali SJ, Hodge C, et al. Outcomes of femto-
second laser cataract surgery with a diffractive multifocal 
intraocular lens. J Refract Surg. 2012; 28:859–864. Available 
from: 

[31] Roberts TV, Lawless M, Chan CC, et al. Femtosecond laser 
cataract surgery: technology and clinical practice. Clin 
Exp Ophthalmol. 2013; 41:180–186.  

[32] Abell RG, Kerr NM, Vote B.J. Toward zero effective 
phacoemulsification time & using femtosecond laser pre-
treatment. Ophthalmology. 2013; 120: 942–948.  

[33] Nagy ZZ, Ecsedy M, Kovacs I, et al. Macular morphology 
assessed by optical coherence tomography image segmen-
tation after femtosecond laser-assisted and standard cata-
ract surgery. J Cataract Refract Surg. 2012; 38:941–946. 

 
 

IJSER

http://www.ijser.org/
http://www.ncbi.nlm.nih.gov/pubmed/21986002
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abell%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=23465860
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kerr%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=23465860
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vote%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=23465860
http://www.ncbi.nlm.nih.gov/pubmed/23465860
http://optometrytimes.modernmedicine.com/optometrytimes/content/tags/cataract/comparing-laser-assisted-vs-conventional-refractive-cataract-su?page=full
http://optometrytimes.modernmedicine.com/optometrytimes/content/tags/cataract/comparing-laser-assisted-vs-conventional-refractive-cataract-su?page=full
http://optometrytimes.modernmedicine.com/optometrytimes/content/tags/cataract/comparing-laser-assisted-vs-conventional-refractive-cataract-su?page=full
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kr%C3%A1nitz%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22496437
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kranitz%3B+JRS%3B+2012%3B+28%3B+p259-
https://ascrs.confex.com/ascrs/15am/webprogram/Paper15379.html
https://ascrs.confex.com/ascrs/15am/webprogram/Paper15379.html



