
ReLEx smile
Flapless. All-femto. Single-step.
Experience the unique minimally invasive 
treatment for laser vision correction
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ReLEx 
The step towards minimally 
invasive laser vision correction

ReLEx fl ex
Femtosecond lenticule extraction

In a single step, the VisuMax creates 

the lenticule and the fl ap-like access 

cut in the otherwise intact cornea. 

The surgeon benefi ts from the smaller 

incision diameter in comparison to 

that of a LASIK procedure. 

The upper corneal layer is now 

flipped back. The changed 

form of the cornea corrects the 

refraction error.

ReLEx is the new generation of corneal refractive procedures. 

It combines state-of-the-art femtosecond technology with 

high-precision lenticule extraction aiming at providing 

minimally invasive refractive correction in a single system: 

VisuMax® from Carl Zeiss. With ReLEx smile a refractive 

lenticule is created in the intact cornea and removed via a 

small incision. Without ablation and without creating a fl ap. 

The new refractive ReLEx smile procedure offers clear 

clinical benefi ts. 

The lenticule is removed manually 

via the fl ap-like access cut. 

The fl ap-like access cut is opened 

and folded back. 

ReLEx smile 
Small incision lenticule extraction

The removal of the lenticule changes 

the shape of the cornea, creating the 

required change to the refraction.

In a single step, the VisuMax creates 

a refractive lenticule and a small 

incision of less than 4 mm in the 

intact cornea – virtually regardless 

of the ambient conditions or corneal 

structure. 

The lenticule is removed through 

the small incision. The deterioration 

of the biomechanics of the cornea is 

minimal. No fl ap is cut. 

ReLEx smile is a further development of the ReLEx fl ex technique. ReLEx fl ex only distinguishes by 

the fact that for lenticule extraction a fl ap-like access cut is created instead of a small incision.

ReLEx is LASIK without fl ap and 

PRK without pain.

Dr. Rupal Shah, New Vision Laser Centers, 
India, September 2011

»
»

The surgery is:

•  Flapless – creating a small incision rather than a 

full fl ap

•  All-femto – femtosecond lenticule cutting substitutes 

excimer tissue ablation

•  Single-step – one laser device, one integrated 

procedure

Your local contact:

Argentina
Carl Zeiss Argentina S.A.
Calle Nahuel Huapi 4015 / 25
C1430 BCO Buenos Aires
Argentina
Phone: +54 11 45 45 66 61
bruzzi@zeiss.com.ar

Australia
Carl Zeiss Pty Ltd
Tenancy Office 4, Level 1 
40-52 Talavera Road
North Ryde NSW 2113 
Australia
Phone: +61 2 9020 1333
med@zeiss.com 

Austria
Carl Zeiss GmbH
Laxenburger Str. 2
1100 Vienna
Austria
Phone: +43 1 79 51 80
austria@zeiss.org

Belgium
Carl Zeiss NV-SA
Ikaroslaan 49
1930 Zaventem
Belgium
Phone: +32 2 719 39 11
info@zeiss.be

Brazil
Carl Zeiss do Brasil Ltda.
Av. Naçoes Unidas, 21711
CEP04795-100 São Paulo
Brazil
Phone: +55 11 5693 5521
medbrasil@zeiss.org

Canada
Carl Zeiss Canada Ltd.
45 Valleybrook Drive
Toronto, ON M3B 2S6
Canada
Phone: +1 800 387 8037
czcmed@zeiss.com

China
Carl Zeiss Shanghai Co. Ltd.
1/f., Ke Yuan Building
11 Ri Yin Nan Road
Waigaoqiao Free Trade Zone
2005 Yang Gao Bei Road
Shanghai 200131
China
Phone: +86 21 5048 17 17
sro@zeiss.com.cn

Czech Republic
Carl Zeiss spol. s.r.o.
Radlická 14/3201
150 00 Prague 5
Czech Republic
Phone: +420 233 101 221
zeiss@zeiss.cz

France
Carl Zeiss Meditec France SAS
60, route de Sartrouville
78230 Le Pecq
France
Phone: +33 1 34 80 21 00
med@zeiss.fr

Germany
Carl Zeiss Meditec VG mbH
Carl-Zeiss-Strasse 22
73447 Oberkochen
Germany
Phone: +49 7364 20 6000
vertrieb@meditec.zeiss.com
Surgical Ophthalmology:
Phone: +49 800 470 50 30
iol.order@meditec.zeiss.com

Hong Kong
Carl Zeiss Far East Co. Ltd.
Units 11-12. 25/F
Tower 2, Ever Gain Plaza
No. 88 Container Port Road
Kwai Chung
Hong Kong
Phone: +852 2332 0402
czfe@zeiss.com.hk

India
Carl Zeiss India Pvt. Ltd.
Plot No.3, Jigani Link Road
Bommasandra Industrial Area
Bangalore - 560 099
India
Phone: +91 80 4343 8000
info@zeiss.co.in

Italy
Carl Zeiss S.p.A.
Viale delle Industrie 20
20020 Arese (Milan)
Italy
Phone: +39 02 93773 1
infomed@zeiss.it

Japan
Carl Zeiss Meditec Japan Co. Ltd.
Shinjuku Ku
Tokyo 160-0003
22 Honchio-Cho
Japan
Ophthalmic instruments:
Phone: +81 3 33 55 0331
medsales@zeiss.co.jp
Surgical instruments:
Phone: +81 3 33 55 0341
cmskoho@zeiss.co.jp

Malaysia
Carl Zeiss Sdn Bhd.
Lot2, Jalan 243/51 A
46100 Petaling Jaya
Selangor Darul Ehsan
Malaysia
Phone: +60 3 7877 50 58
malaysia@zeiss.com.sg

Mexico
Carl Zeiss de México S.A. de C.V.
Avenida Miguel Angel de Quevedo 
496
04010 Mexico City
Mexico
Phone: +52 55 59 99 0200
cz-mexico@zeiss.org

Netherlands
Carl Zeiss B.V.
Trapezium 300
Postbus 310
3364 DL Sliedrecht
Netherlands
Phone: +31 184 43 34 00
info@zeiss.nl

New Zealand
Carl Zeiss (N.Z.) Ltd.
15B Paramount Drive
P.O. Box 121 - 1001
Henderson, Auckland 0650
New Zealand
Phone: +64 9 838 5626
med@zeiss.com 

Poland
Carl Zeiss sp. Z o.o.
ul. Lopuszanska 32
02-220 Warsaw
Poland
Phone: +48 22 858 2343
medycyna@zeiss.pl

Singapore
Carl Zeiss Ptd. Ltd.
50 Kaki Bukit Place
Singapore 415926
Singapore
Phone: +65 6741 9600
info@zeiss.com.sg

South Africa
Carl Zeiss (Pty.) Ltd.
363 Oak Avenue
Ferndale
Randburg 2194
South Africa
Phone: +27 11 886 9510
info@zeiss.co.za

South Korea
Carl Zeiss Co. Ltd.
Seoul 121-828
Mapo-gu
141-1, Sangsu-dong
2F, BR Elitel Bldg.
South Korea
Phone: +82 2 3140 2600
korea@zeiss.co.kr

Spain
Carl Zeiss Meditec Iberia S.A.U.
Ronda de Poniente, 15
Tres Cantos
28760 Madrid
Spain
Phone: +34 91 203 37 00
info@zeiss.es

Sweden
Carl Zeiss AB
Tegeluddsvaegen 76
10254 Stockholm
Sweden
Phone: +46 84 59 25 00
info@zeiss.se

Switzerland
Carl Zeiss AG
Feldbachstrasse 81
8714 Feldbach
Switzerland
Phone: +41 55 254 7534
info@zeiss.ch

Thailand
Carl Zeiss Thailand
90 CyberWorld Tower A, 
36th Floor, Unit A 3601
230 Ratchadapisek Road
Huaykhwang, Bangkok 10310
Thailand
Phone: +66 2 248 8787
thailand@zeiss.com.sg

United Kingdom
Carl Zeiss Ltd.
509 Coldhams lane
Cambridge
CAMBS
CB1 3JS, 
United Kingdom
Phone: +44 1707 871200
info@zeiss.co.uk

United States of America
Carl Zeiss Meditec, Inc.
5160 Hacienda Drive
Dublin, CA 94568
USA
Phone: +1 925 557 4100
info@meditec.zeiss.com

Carl Zeiss Meditec AG
Goeschwitzer Strasse 51–52
07745 Jena
Germany
www.meditec.zeiss.com/ReLEx
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Our 5-years results confi rm ReLEx fl ex to be a 

predictable, safe and stable procedure for correction 

of myopia and myopic astigmatism. 

Prof. Walter Sekundo, Department of Ophthalmology, 
Philipps University Marburg, Germany, August 2012

ReLEx smile
Multicenter study results 2

The following results were achieved within a controlled 

clinical study for ReLEx smile for the correction of myopia 

and astigmatism. 269 eyes with a preoperative BCVA of 

20/20 or better from three study centers (Denmark, India 

and Egypt) were analyzed and evaluated.

Effectiveness: Visual outcome shows high rates of 20/20 UDVA. Stability: Almost no regression over time.

Refractive outcomes within ±0.5 D for 97 % of eyesExcellent predictablity, results very close to target refraction, even for high 

myopic corrections

ReLEx is an interesting and an exciting new paradigm 

shift in refractive surgery that we are going to be 

able to be part of. 

Dr. Rupal Shah, New Vision Laser Centers, India, June 2012

Safety: Change in CDVA: 97 % of eyes no loss of lines; 72 % of eyes 

even gained lines

Effi cacy: 77 % of eyes achieved UCVA of 20/20 or better; 88 % of eyes have an 

UCVA of 20/25 or better

Stability: Almost no regression over time. 

Please note that the treatments were aimed for slight undercorrection

ReLEx fl ex 
Long-term study results 3

Prof. Marcus Blum (Germany) and Prof. Walter Sekundo 

(Germany) belong to the small group of principal investigators 

for the VisuMax® femtosecond laser and were deeply involved 

in the development of the lenticule extraction technique 

ReLEx. They have published the 5-year results of the initial 

ReLEx fl ex cases treated in 2006 as part of the approval study 

– including the fi rst eyes ever treated – and conclude:

•  ReLEx is a safe and effective procedure 

for treatment of myopia

• High stability with negligible regression

• Good refractive outcome

• High patient satisfaction

•  85 % of all patients achieved uncorrected visual acuity 

of 20/20 and better after 3 months 

• Stability with almost no regression

• Results are very close to target refraction

• For 97 % of eyes refractive outcome is within +/- 0,5 D

»»

2  Reference see page 11 3  Reference see page 11

  pre-op CDVA     1 week     3 month     3 month

97 %

»»
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»Safety, stability, 
predictability and visual 
acuity of ReLEx smile 
Clinical results by 
Ekktet Chansue 1

The procedure is highly accurate and very neutral 

in terms of spherical aberration and independent 

of the amount of correction.

Dr. Ekktet Chansue, TRSC International LASIK Center, 
Thailand, June 2012

»

Refractive outcome: percentage within attempted Effectiveness: pre-op CDVA vs. post-op UDVA

StabilitySafety: change in CDVA

Dr. Ekktet Chansue is founder and Medical Director of the 

TRSC International LASIK Center in Bangkok, Thailand. 

He was recognized as “The fi rst surgeon to perform LASIK 

in Thailand” and is performing ReLEx smile since early 2011. 

He presents his results with ReLEx smile from a study 

including 326 eyes, with an average patient age of 31 years 

(range 18 to 56) and a mean pre-op SEQ of -4.95 D ± 1.89 D 

(range -10.50 D to -1.00 D). 

•  Convincing visual outcomes: 92 % of the patients 

have UDVA 20/20 or better after already one month 

(pre-op 98 % of patients had CDVA of 20/20 or better)

•  Refractive outcome of 100 % of all eyes is within ± 1 D 

after 3 months

• Highly predictable results

• Very stable results with almost no regression

•  BCVA at 6 months: 95 % of eyes have gained one line 

or stayed unchanged, no eye lost 2 or more lines
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ReLEx smile and 
Femto-LASIK 
A comparison by 
Eui-Sang Chung 4

Postoperative dry eye
A comparison between 
ReLEx smile and LASIK 5

Diagrams demonstrating the difference between ReLEx smile (top) and LASIK 

(bottom) in how the two procedures affect the anterior corneal nerve plexus. 

Mean corneal sensation for 39 eyes after ReLEx smile compared with the corneal 

sensation after LASIK averaged over nine published studies. 

ReLEx is the right direction of Laser 

Vision Correction.

Prof. Eui-Sang Chung, Samsung Medical Center,
Seoul, Korea, May 2012

Leaving the anterior stromal nerve plexus of the cornea 

intact makes ReLEx smile into the least traumatic 

corneal refractive procedure ever – our studies appear 

to confi rm drastically reduced dry eye side effects 

compared to LASIK.

Prof. Dan Z. Reinstein, London Vision Clinic, 
United Kingdom, June 2012

•  ReLEx smile reduced postoperative dry eye compared 

to that observed after LASIK and PRK

•  Faster recovery of corneal sensation to baseline level 

observed after ReLEx smile

•  Significantly less disruption of anterior stromal nerve 

plexus with ReLEx smile compared to LASIK

Prof. Eui-Sang Chung is the Chief of the cornea division 

in Samsung Medical Center in Seoul, Koreas largest ophthal-

mological clinic serving over 100,000 outpatients and 

performing 6,000 operations and is Associate Professor 

of Ophthalmology, Sungkyunkwan University School of 

Medicine. He was the first surgeon to start ReLEx flex in 

Korea and has been doing ReLEx smile since June 2011. 

In his study he compares the results of ReLEx smile and 

Femto-LASIK and concludes: 

»

»

Prof. Dan Z. Reinstein started performing ReLEx smile in 2010 

and describes describes one of the biggest advantages of 

the fl apless ReLEx smile procedure to be the reduction of 

postoperative dry eye compared with that observed after 

PRK and LASIK. In ReLEx smile the anterior corneal anatomy 

is preserved and the anterior stromal nerve plexus is disrupted 

signifi cantly less since there are no sidecuts created – no fl ap 

is created; this should result in fewer dry eye symptoms and a 

faster recovery of postoperative patient comfort as has been 

found in preliminary studies where corneal sensation recov-

ered to baseline levels after 3 months. 

The cornea is one of the most densely innervated peripheral 

tissues in humans with the majority of nerves located in the 

anterior stroma, Bowman’s layer and epithelium. In LASIK, the 

anterior stromal nerve plexus is disrupted by the creation of 

a fl ap with further nerves being severed by the excimer laser 

ablation (similarly in PRK). Postoperatively, this means that the 

patient may have dry eye symptoms and decreased corneal 

sensitivity while the nerves regenerate. A number of studies 

have reported that corneal sensation takes at least 6 months 

to recover to normal levels after LASIK. 6 –14

•  ReLEx smile is a safe, predictable and effective 

procedure for treating myopia and myopic astigmatism

•  Results for safety and refractive outcome are 

comparable to Femto-LASIK

ReLEx smile LASIK

Age (years) 29.55 ± 5.59 (19 ~ 41) 28.67 ± 6.30 (18 ~ 37)

MRSE (diopters) -5.01 ± 2.55 
(1.40 ~ 11.625)

-5.71 ± 2.26 
(1.925 ~ -10.125)

Eyes 81 eyes of 41 patients 38 eyes of 28 patients

5 –14  Reference see page 114  Reference see page 11

Results: Refractive outcome (MR SEQ percent within attempted)
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Biomechanical stability 
Superior differences of 
ReLEx smile over LASIK 16

The top row shows the stress maps in the anterior corneal layers near the surface 

in an unoperated state (left), after making a LASIK fl ap (middle), and after a 

ReLEx smile cap (right). The bottom row shows the corresponding stress maps 

at the level of the residual stromal bed (RSB). Note that ReLEx smile is closer to 

pre-op than LASIK.

7

Biomechanical stability
Advantages of ReLEx smile 
as a refractive procedure 15

The biomechanical aspects of ReLEx smile are very 

exciting. Our model confi rms that the biomechanical 

stability of the anterior corneal layer is much less affected 

with ReLEx smile compared to LASIK due to the innovative 

approach of minimizing the number of anterior lamellae 

that are cut. 

Prof. Cynthia Roberts, Ohio State University, 
USA, June 2012

Dr. Cynthia Roberts is Professor of Ophthalmology and 

Biomedical Engineering at the Ohio State University. 

To compare the biomechanical consequences of ReLEx smile 

to a standard LASIK procedure, she and her colleagues 

(Abhijit Sinha Roy, PhD and William Joseph Dupps, Jr., 

MD, PhD of the Cleveland Clinic Foundation) generated 

a non-linear, anisotropic, fi ber-dependent material model. 

Biomechanical properties were taken from the literature, 

including reduction in elastic modulus within the LASIK fl ap 

and at the interface. ReLEx smile was assumed to have less 

reduction in modulus as a function of the ratio of side cut 

arc length between LASIK and ReLEx smile. Stress distribution 

was calculated within the fl ap (LASIK) / cap area (ReLEx smile) 

and within the stromal bed and compared between both 

methods with the following results: 

ReLEx smile represents the ultimate dream 

of Prof Jose Ignacio Barraquer Moner: 

minimally invasive keratomileusis.

Prof. Dan Z. Reinstein, London Vision Clinic, 
United Kingdome, June 2012

»

»

Prof. Dan Z. Reinstein is convinced that the extra 

biomechani cal stability provided by this fl apless minimally 

invasive procedure will bring a number of benefi ts.

Figure 1 shows diagrams of intact stromal lamellae after 

LASIK and ReLEx smile highlighting the anterior lamellae 

that remain intact after ReLEx smile. Residual stromal 

thickness (RST) calculations are shown for a 500 μm cornea 

with a 100 μm ablation/lenticule and 120 μm flap/cap 

thickness. The LASIK RST of 280 μm consists only of 

posterior stroma, whereas the ReLEx smile RST has the 

same 280 μm of posterior stroma, but also has 70 μm of 

anterior stroma, which makes a total of 350 μm of stroma. 

However, since anterior stroma is 50 % stronger than 

posterior stroma, a further 35 μm (50 % of the 70 μm 

of anterior stroma) can be added to make an effective 

total of 385 μm.

The absence of a flap will result in increased 

biomechanical integrity for two reasons:

•  Anterior stromal lamellae are stronger than 

posterior stromal lamellae 17, therefore the postopera-

tive cornea will be stronger after ReLEx smile as the 

anterior stromal lamellae remain intact. The opposite is 

true in LASIK where the biomechanical stability of the 

cornea effectively relies only on the residual posterior 

stromal lamellae.

•  Vertical cuts (e.g. flap sidecut) have more biomechani-

cal impact than horizontal cuts 18 (Figure 2), meaning 

that the ReLEx smile procedure minimizes the biome-

chanical change to the cornea. This also allows the 

lenticule to be removed from deeper in the cornea 

to take further advantage of the stronger anterior 

stromal lamellae.

•  ReLEx smile has stress distribution in the cap and the 

stromal bed that is much closer to the unoperated 

state (of equivalent thickness) than LASIK 

•  LASIK has greatly reduced peak stress within the flap 

compared to the preoperative state due to cutting 

of many tension-bearing anterior lamellae 

(Middle upper row)

•  LASIK has greatly increased peak stress at the level 

of residual stromal bed due to inability of the flap 

to carry the stress which is then transmitted into the 

stromal bed (Middle lower row)

15  Reference see page 11 16 –18  Reference see page 11

Figure 1

90 μm 160 μm

LASIK Flap 9 % 32 %

Sidecut Only 9 % 33 %

Delamination Only 5 % 5 %

Figure 2: Percentage increase in central corneal strain on human cadaver eyes 

after the creation of a LASIK fl ap, a sidecut only or delamination only at both 

90 μm and 160 μm.18

Sidecut and whole fl ap resulted in a similar increase in strain with signifi cantly 

greater increase for the 160 μm depth. Increase in strain was the same at both 

depths when the delamination cut only was performed. Applying this fi nding to 

ReLEx smile, since no anterior corneal sidecut is created, there will be slightly 

less increase in corneal strain in ReLEx smile compared to thin fl ap LASIK and a 

signifi cant difference in corneal strain compared to LASIK with a thicker fl ap.

» »
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A ReLEx smile Case
By Dan Z. Reinstein 19

Patient: Right eye of a 40 year old (Caucasian) male with 

high myopia.

Treatment planning: Central corneal thickness was 529 μm, 

lenticule thickness was 150 μm (intended correction was 

plano, 6-mm optical zone), cap thickness was 120 μm, to 

leave 259 μm of residual stroma. As no flap was created, 

there was also 65 μm of untouched anterior stroma, so the 

total stroma was 324 μm. A 3-mm supero-temporal incision 

was used to remove the lenticule.

Fluorescein slit lamp photo at the one day post-op in which the boundary 

of the lenticule can be seen to be well centered on the corneal vertex. 

The supero-temporal 3-mm incision can be seen.

Pre-op 1 day 1 week 1 month 3 months

Manifest refraction -10.25* -0.50 x 118
(target plano)

+1.25 -0.50 x 15 +0.50 -0.25 x 30 +0.50 -0.75 x 75 +0.50 -0.50 x 74

CDVA 20/16 20/20 20/12.5 20/16 20/16

UDVA – 20/20 20/16 20/16 20/16

Contrast sensitivity Low normal range Slightly better 
than pre-op

Slightly better 
than pre-op

– Slightly better 
than pre-op

Corneal sensation 60 40 50 60 60

Contrast sensitivity before and 3 months after ReLEx smile. Atlas tangential curvature topography maps before (top left) and 3 months after (bottom left). The difference map is shown on the right demonstrating the 

well-centered 6-mm optical zone.

Treatment summary:

• Superbly accurate refractive correction

• CDVA same as pre-op within fi rst week

• UDVA same as pre-op CDVA

• Contrast sensitivity slightly improved

•  Corneal sensation only slightly reduced at 1 day 

(compared with zero at 1 day after LASIK) 

and fully recovered by 1 month (compared with 

6 months after LASIK)

•  Large, well-centered optical zone on topography

19  Reference see page 11

*outside approved treatment range, clinical study software was used

This patient trains the military in high security lock 

mechanisms; he was told that laser couldn’t help him. 

Thanks to the enhanced biomechanics of ReLEX smile 

he was made 20/20 from -10D in one shot.

Prof. Dan Z. Reinstein, London Vision Clinic, 
United Kingdom, August 2012

»

»



Anterior lenticule surface – low magnifi cation

Anterior lenticule surface – high magnifi cation

10

Surface quality of extracted ReLEx smile lenticule 
using environmental SEM technique 20

The lenticule extracted from patients were preserved and 

prepared for imaging. Environmental or “wet” scanning 

electron microscopy was performed on lenticule anterior, 

posterior and edge surfaces.

Lenticule

Posterior lenticule surface – low magnifi cation

Edge and anterior surface of lenticule – high magnifi cation

• Very smooth cutting surface

• Lenticule removal without residual pieces

•  High quality of surface and edges, appropriate 

for quality of vision

•  Anterior and posterior lenticule cut refer to each 

other, appropriate for refractive correction

20  Reference see page 11
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