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Short-term Clinical Outcomes of Femtosecond Laser-assisted Cataract

Surgery: Comparison with Conventional Phacoemulsification
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Purpose: To evaluate the short-term clinical outcome of femtosecond laser-assisted cataract surgery at the initial phase and to
compare it with results from conventional phacoemulsification.

Methods: This retrospective study was performed on 50 eyes who underwent femtosecond laser-assisted cataract surgery and
50 eyes who underwent conventional phacoemulsification. The short-term outcomes included uncorrected and corrected dis-
tance visual acuity and spherical equivalent. The complications of femtosecond laser-assisted cataract surgery were evaluated,
and the prevalences of complications between the initial 25 eyes and latter 25 eyes of the cases were compared to evaluate the
importance of the learning curve.

Results: There were no significant differences in uncorrected (p = 0.78) and corrected (p = 0.89) distance visual acuity between
groups 1 month postoperatively. There was no difference in spherical equivalent (p = 0.09). The phacoemulsification time was
not different between groups (p = 0.15). However, there was a significant decrease in cumulative dissipated energy in the femto-
second laser-assisted cataract surgery group (p = 0.04). There were complications during femtosecond laser-assisted cataract
surgery, such as subconjunctival hemorrhage, miosis, early entry corneal incision, and incomplete corneal incision. The preva-
lence of complications in the latter 25 eyes was less than that of the first 25 eyes treated with femtosecond laser-assisted cata-
ract surgery; the prevalence of subconjunctival hemorrhage was reduced significantly (p = 0.02).

Conclusions: The short-term clinical outcomes of the femtosecond laser-assisted cataract surgery group at the initial phase were
not different, and in some cases, better than those of the conventional phacoemulsification group. A learning period is therefore
required during the initial phase of femtosecond laser-assisted cataract surgery.
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Table 1. Treatment parameters for femtosecond laser

System I &0 23] 00 4] 6 TAZ L
3} WU ZH(anterior subcapsular cataract), 22 W= cort-
ical cataract) W 335} uU|ZH(posterior subcapsular cata-
rct)& A 458 BAstach

QEAZAL 9 WMk Spectralis”, Heidelber Engincering
GmbH, Heidelberg, Germany)-& A|8§3lo] SHF HA, T
Hrabg = ok X‘]U]—_ﬂ]- Zro] uluRF 9] A]Eﬂx{a}é ooz
ol ARS ZHR B Alelellt QB Ea
HH2 2510 I0L master” (Carl Zeiss Meditec, Dublin,
CA, USA)E o] 851901, A-scan (OTI-Scan 3000°, OPKO
instrumentation, Miami, FL, USA) % manual keratometry
(OM-4", Topcon, Tokyo, Japan)2 A|&j3}o] IOL master”
(Carl Zeiss Meditec)o] HAF Z21ko} v HE3}ch Q3
TAA| = Haigis 3412 o|-8§sto] 248

H]@ifﬂulﬁ(NSP-99OO Konan Medical Inc., Hyogo,
Japan) & o] 83} % A U 222 3 < Fo] ZuhfuA|
3 -(endothelial cell dens1ty),?_ ZA3lo] 5 M 0] 7+
shsdEuE WeHE uwstgon], et gn gkt
Orbscan® (Bausch and Lomb, Rochester, NY, USA),
Pentacam® (Oculus, Wetzlar, Germany) ©]8-3}%].0.1, 4=
& A zZhapdr], Zbak 319 218 Wbkl

#H = 2 0] A= LenSX" (Alcon, Fort Worth, TX, USA)
2 o]8slo] Adstg o, Zu AN A, Bz AN
B, AT AN D AR AR A A AL
|E oIk Zd Ariae) A7) 9 A AP AN A
7 9 f=zdo)A] AL Table 19} 2o Aajslsick.
EzaolAo] A% ¥ 2t A% 8 Bz AR 94
W A7 @s) olRolzlieAE SRlslglon, HAS
o]-gsto] A AP AN 8] AREHUA=AE Bt
shal A2 AlASATE AA WegoA = 2t
el 27], Bz AR dolg AEzd oA+ Y
sH skl en, A AFAN E=3F FU5HA 4.9 mm
2 2gz /\]?sﬂs}oﬂr/}

HEz ol S A i AHlo] ClEHo]AS Fxfe)
Zhuba) A ZA] 7= 1:1]77]—7\] Aele =7) Al7Kdocking time),
57 3 dol4 ZARE 012 w7kA] Qlefsjo] Ao} ztuto)

o]
°

BE 94 9o Sl Aelk Tl A

e, A

ﬂl

Al7H(suction time),

Primary incision

Side-port incision

Anterior capsulotomy Nuclear fragmentation

Energy (W) 25 2.5
Configuration 3 plane reverse trapezoid

Spot/layer 4/4 4/4
Length (mm) 2.8 1.5

Delta value (um) -

Single plane

5 6
4.9 mm diameter 5.6 mm diameter
5/4 10/10

500 (anterior)
800 (posterior)

200 (anterior)
400 (posterior)
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31, EASE o AAY UE A N (incomplete continuous
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3] Aolub) glot GAIAE o] 83tol

L3} 7L, ZE(miosis)E WEZH o)A & A7} 54
¢ AP AN HARE 7HE AER SF0] Yot A9 %
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neal incision)> o] Zat A|A FA A7 AFH
Sl mt WA Zu 4ol FheA ale A9z Aofel
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& 273te] Bl EE S

WEZO|N HiNYrao Ao -

2:220f|A] 2831} §3}7]%= Centurion” (Alcon, Fort Worth,

TX, USA); AREEt] AAlRSkE 9 O AAES Al
83149t} Target intraocular pressure (IOP)+= 44 mmHg, %]
o 2% 2982 550 mmHg, o) £ $4-2 45 mUmin©
2 Agsigon, suusYden Ao zew &9
(torsional amplitude)> 100%2 AA43t0] 229 F3&S
AlBYsEQATE. A A wReg oA fll= AREES: phaco
chop technique &= AJ3Ys3iT). +w & == A%
= frAskleH, & Hojo=
o Gl W wx el 1A%eE Adei] 15T
B BB Ads ggton, BE Sad 2
B 0] g3 Hlshn S4S SRodn

44 A 223X 7Hphacoemulsification time, PT) &
Z B Aol A](cumulative  dissipated energy, CDE)S =7
sfo] 2 7he HITSIATE BE SAES & T o8 o
IR O}OPﬁ](CT 80°. Topcon, Tokyo, Japan) % A=
U1 A Aol s A WA U
o] ghee BIstgon, 2% 15 9 171U F UA
?_l'/\]ﬂi(unconected distance visual acuity, UDVA) 3 &
=2H4HANE B3 1 o)-&-X|(spherical equivalent) H 917
2] 2| alA]H(corrected distance visual acuity, CDVA)
A o33 24} A
Z o] @ XK absolute error) =

HAHEAS FU F 7

TJ

A FEe] Holo] Azt

Table 2. Preoperative characteristics of patients with FLACS, and conventional cataract surgery group

Characteristics FLACS group Conventional group p-value
Number of eyes (n) 50 50
Number of patient (n) 35 33
Mean age (SD) 60.00 (10.45) 62.88 (11.01) 0.18"
Gender (n, %) 0.32
Male 20 (57.1) 16 (48.5)
Female 15 (42.9) 17 (51.5)
Cataract grade (n, %)
ASC 12 (24.0) 4 (8.0) 0.03"
NS 0.87°
Grade 0 1(2.0) 1.0)
Grade 1 3(6.0) 5(10.0)
Grade 2 21 (42.0) 17 (34.0)
Grade 3 15 (30.0) 18 (36.0)
Grade 4 9 (18.0) 6 (12.0)
Grade 5 1(2.0) 2 (4.0)
Grade 6 0 (0.0) 0 (0.0)
Mean grade (SD) 2.62 (0.98) 2.59 (1.03)
CcC 31 (62.0) 32 (64.0) 0.90"
PSC 23 (46.0) 23 (46.0) 0.91"
IOP (mmHg) (SD) 15.04 (2.76) 15.92 (2.68) 0.117

Values are presented as n (%) unless otherwise indicated.

FLACS = femtosecond laser assisted cataract surgery; SD = standard deviation; ASC = anterior subcapsular cataract; NS = nucleosclerosis;

CC = cortical cataract; PSC = posterior subcapsular cataract; IOP =

*Chi—square test; "Student r-test.

intraocular pressure.
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22T A7HPT)S HEZF o Ao A 12.98 + 12.32%
gom 1A WAL oA 17.80 + 19.88%2, HE
ZHo|AE Al oA 27.07% TAskg o, SAIA
O o3 HolF HolAk Ghtehp=0.15).
YZ|(CDE)2] 7%, HEZH oA

272 + 3.629.00, 3147wy

4.74 £ 5562 HEZXHO|AZ AP
asigon, EAROR fofat Aol
(Fig. 1). =& & AFE3 33 d9(balanced salt solution,

g 7 A1A wu

CH(Table 3).

|(spherical equivalent)
9] AL -1.54 + 3.59t]2-H,
S 2 048 + 1.M4TZEHAOH, 5
A+ 242 -0.07 = 0.42t]%H, -0.27 + 0.60t]-E it} &
o © XKabsolute error)= HE 2 o|AE A]
0.35 £ 0.24t]ZEH G o, A1A uiy
037 + 026TJEH=ZE EAAOSRE {9535 Ao

H2

= 92 12037 £ 0410190t = 17 9 VY FHY

AEE S48t on, ZF FollA =& 15 F Y
05 + 0.09 2 0.02 + 0.04, == 1719 F <
2 0.05+0.13 2 0.05 £ 0.162%, HAEZH

2250 o
}TEE ‘?:]—1_

]_

O

=
o
BA

rlr A

1 H
e

ol A 42.62%
AATHp=0.04)

Table 3. Pre and postoperative visual outcomes, endothelial cell density in FLACS and conventional cataract surgery group

Outcomes FLACS group Conventional group p—value*
UDVA (logMAR)

Preoperative 0.76 + 0.58 0.46 + 0.34 0.08

1 week postoperative 0.09 + 0.14 0.08 + 0.14 0.72

1 month postoperative 0.07 £ 0.09 0.07 £ 0.10 0.78
CDVA (logMAR)

Preoperative 0.36 + 0.45 0.37 £ 0.41 0.97

1 week postoperative 0.05 + 0.09 0.02 + 0.04 0.44

1 month postoperative 0.05 £ 0.13 0.05 £ 0.16 0.89
Spherical equivalent (D)

Preoperative -1.54 + 3.59 -0.48 + 1.44 0.07

1 week postoperative -0.09 + 0.35 -0.20 + 0.67 0.13

1 month postoperative -0.07 £ 0.42 -0.27 £+ 0.60 0.09
Absolute error (D) 0.35 + 0.24 0.37 + 0.26 0.78
ECD (cells/mm?)

Preoperative 2,789.04 + 251.69 2,786.78 + 257.98 0.97

1 month postoperative 2,785.42 + 270.12 2,780.01 + 283.88 0.98

Values are presented as mean + SD unless otherwise indicated.

FLACS = femtosecond laser assisted cataract surgery; UDVA = uncorrected distance visual acuity; CDVA = corrected distance visual acuity;
D = diopter; ECD = endothelial cell density.

*Student #-test.
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10.60 mL, TAIH WlAS4 S AR 2ol4 4596 =

1342 mL, EAZo2 o3t Ho|7h QATHp=0.11).

15 p=001" 30

27

12 S Zoor 24

f L 21

9 18

”é — 15 3

6 — 12

9

FLACS group Conventional group

W CDE PT

Figure 1. The phacoemulsification time (PT) and cumulative
dissipated energy (CDE) between femtosecond laser assisted
cataract surgery (FLACS) group and conventional cataract
surgery group. The CDE and PT of the FLACS group were
significantly lower than those of the Conventional group (p =
0.04, 0.01, respectively). *Student -test.

HEzY oA Mfdrao Al F Autst &E(sub-
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5t FEE e Aol dFd 4 B A SAESIh
HEZYo|A AlYY & FF ==(pupil constriction)©] 49t
(8.0%)ollA ATl OoH, 2%+ = F AW W epi-
nephrine 18 AlRSIACh 22H40%) A A U
AL Bea eht dRAE olgetel FrldeR
WhE AW T 4&S AelAcHFig 2). 2 Aol
E94 & A(incomplete incision)2 & 109K20.0%) ol A ¥

skelow, 45 AME AR 17%tlA 92K(52.9%)°]

AsEaL, 0|5 HINE Al 3320l A 19K3.0%)0] L
i qrell thsliAl= 2Hat A7) %=(keratome), =
uper-sharp bladeE ©]-&-5t0] Zhul A7 ¢h:3s] 3
T e AYsint Zhaf AAke] 9] o)AKearly
entry corneal incision)2 Z 39H6.0%)ol| A WAYSIATE &
A3F @A AE3Klens fragmentation failure)S- A3} i
o] Sl 13K2.0%) ol A HAYeFRL AL, F2HE E-f(suction
break)= 1%H2.0%)olA ST ¢ TE> 1%F
(2.0%)oll 4] THgst o, A AN & ek A
¢ €] I(anterior capsular tag)”} S (posterior capsule)
2 %=l WAk

ox o o 1 oX
w o
e
38
il
ol

o

B

Before

Figure 2. Intraoperative complications. (A) Subconjunctival hemorrhage occurred as ring-shaped, corresponded with the place suc-
tion take place. (B) Miosis occurred after femtosecond laser. (C) Irregular continuous curvilinear capsulorrhexis margin also
observed. CDE = cumulative dissipated energy.
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Table 4. The comparison between first 25 eyes taken FLACS and later 25 eyes taken FLACS

Characteristics First 25 eyes Later 25 eyes p-value
Docking time (s) 26.10 + 10.11 24.12 + 9.90 0.81"
Suction time (s) 142.12 + 30.70 118.36 + 27.21 0.04
Laser time (s) 43.20 £ 7.25 35.19 £ 6.22 0.03"
Suction time-Laser time (s) 98.92 + 21.27 83.17 + 19.66 0.04"
CDE 3.15 + 4.36 2.04 + 1.92 0.30"
PT (s) 15.20 + 11.99 10.76 + 12.48 0.21°
Subconjunctival hemorrhage (n, %) 12 (48.0) 4 (12.0) 0.02
Incomplete corneal incision (n, %) 6 (24.0) 4 (16.0) 0.48
Miosis (n, %) 6 (24.0) 3(12.0) 0.46"
Early entry corneal incision (n, %) 3 (12.0) 0(0.0) NA
Incomplete CCC (n, %) 2 (8.0) 0(0.0) NA
Suction break (n, %) 1 (4.0) 0 (0.0) NA
Lens fragmentation failure (n, %) 1 (4.0) 0(0.0) NA
PCR (n, %) 1 (4.0) 0 (0.0) NA

Values are presented as mean + SD or n (%) unless otherwise indicated.

FLACS = femtosecond laser assisted cataract surgery; CDE = cumulative dissipated energy; PT = phacoemulsification time; CCC = con-

tinuous curvilinear capsulorrhexis; PCR = posterior capsular rupture; NA = non-available.

*Fisher’s exact test; "Student #-test.
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