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Abstract
Welcome to the World Journal of Ophthalmology  (WJO), 
a new general ophthalmology journal from Baishideng 
Publishing Group. The aim of the journal is to promote 
high quality research for and from eye-care practitio-
ners all over the world. The WJO is a new member of 
the World Journal series of peer-reviewed, international 
English-language, open-access journals that are de-
signed to provide a fast peer review process for all sub-
mitted manuscripts. We intended to provide the most 
up-to-date electronic means of articles in all fields of 
ophthalmology. New journal that is available on internet 
for everyone will provide a forum for publication and 
free access of high quality scientific papers document-
ing clinical and experimental advances in the areas of 
ophthalmology. All subspecialties within ophthalmol-
ogy, visual sciences, pharmacology and drug therapy in 
eye diseases, primary and secondary eye care, patient 
safety reports, surgical techniques, and improvements 
in quality of care will be accepted for publication. We 
look forward in the future to your fascinating contribu-
tions to the WJO. 

© 2011 Baishideng. All rights reserved.
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Inan UU. What is the purpose of launching the World Journal of 
Ophthalmology? World J Ophthalmol 2011; 1(1): �-3  Avail-
able from: URL: http://www.wjgnet.com/2218-6239/full/v1/i1/
�.htm  DOI: http://dx.doi.org/10.5318/wjo.v1.i1.�

INTRODUCTION
I am Umit Ubeyt Inan, Professor of  Ophthalmology from 
University of  Afyon Kocatepe, Turkey (Figure 1) and 
the Editor-in-Chief  of  the World Journal of  Ophthalmology 
(World J Ophthalmol, WJO, online ISSN 2218-6239, DOI: 
10.5318). It is my great honor to introduce the WJO as a 
new peer-reviewed journal for sharing ideas and experi-
ences about all subjects of  eye diseases as well as any par-
ticular ophthalmic issue remaining to be solved. I would 
like to welcome you to the WJO that is a general ophthal-
mology journal and is international. 

Figure 1  Editor-in-Chief of the 
World Journal of Ophthalmology. 
Umit Ubeyt Inan, MD, Professor 
of Ophthalmology, Department of 
Ophthalmology, Kocatepe University, 
03200 Afyonkarahisar, Turkey.
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I am very happy to announce that the first issue of  the 
WJO, whose preparatory work was initiated on December 
1, 2010, is officially published on December 30, 2011. We 
hope you will enjoy our inaugural issue. The WJO Edito-
rial Board has now been established and consists of  103 
distinguished experts from 27 countries. While the WJO 
is introducing itself  to the ophthalmology community 
worldwide with the first issue, I guess that some of  you 
are thinking: why do we need a new journal in ophthal-
mology? What is the purpose of  launching the WJO? 

We are observing many scientific, surgical and techno-
logical advancements occurring in ophthalmology. So, all 
healthcare professionals like clinicians and researchers in 
this field need regular, quality-based publishing resources 
where they can read newest and original studies and pub-
lish their own papers. Now we will have a new journal, 
the WJO, dedicated solely to our specialty, published by 
the Baishideng Publishing Group. It aims to provide the 
practicing ophthalmologist with information on the latest 
clinical and laboratory-based research. Our main focus is 
to make the journal of  interest to all eye care practitio-
ners. Basic and visual scientists are invited to submit clini-
cally relevant articles. 

CHARACTERISTICS OF THE WJO
The WJO is a peer-reviewed, open-access journal that 
publishes original research articles, review articles, and 
clinical studies in all areas of  ophthalmology. We aim at 
concise, rapid reporting and very fast review and deci-
sions upon manuscripts and also fast publication that is 
made by paperless workflow of  the journal and its digital 
and networked structure. A relatively large, international 
Editorial Board of  experts in ophthalmology collabora-
tively runs the WJO. Well-written and informative articles 
that have been reviewed by at least one peer will be heart 
of  the WJO. All we can see these expectations by follow-
ing the WJO over the forthcoming months and years. 

AIMS, SCOPE AND COLUMNS
The aim of  the WJO is to serve as a resource for oph-
thalmologists and vision scientists throughout the world. 
It aims to provide the most complete and reliable source 
of  information on current developments in the field. 
The emphasis will be on publishing high-quality papers 
rapidly and freely available to researchers worldwide. All 
areas of  eye disease will be covered (diagnostic imaging, 
optometry, ocular fundus diseases, cataract, glaucoma, 
keratopathy, ocular trauma, strabismus, and pediatric ocu-
lar diseases, blindness prevention, traditional medicine, 
integrated Chinese and Western medicine, evidence-
based medicine, epidemiology and nursing). The journal 
also publishes original articles and reviews that report the 
results of  applied and basic research in fields related to 
ophthalmology, such as immunology, physiopathology, 
cell biology, pharmacology, medical genetics, and phar-
macology of  Chinese herbs).  Manuscripts are welcome 
for both clinical and basic science topics. Original papers, 

short communications, original case reports and reviews 
of  important areas and perspectives on recent develop-
ments can be submitted. Letters to the Editor on papers 
or any aspect of  the WJO are welcomed. 

CONTENTS OF PEER REVIEW
In order to guarantee the quality of  articles published in 
the journal, the WJO usually invites three experts to com-
ment on the submitted papers. The contents of  peer re-
view include: (1) whether the contents of  the manuscript 
are of  great importance and novelty; (2) whether the 
experiment is complete and described clearly; (3) whether 
the discussion and conclusion are justified; (4) whether 
the citations of  references are necessary and reasonable; 
and (5) whether the presentation and use of  tables and 
figures are correct and complete.

BENEFITS OF OPEN ACCESS SYSTEM
The WJO is an international English-language open-access 
online journal available on Internet for everyone. New 
journal will provide a forum for publication and free ac-
cess of  high-quality scientific reports documenting clinical 
and experimental advances in all areas of  ophthalmology. 
There are many ophthalmological journals in the printed 
form or online form that necessitates subscription with 
fee. Thus there is restricted access to the material pub-
lished by these subscription-based journals. In the open-
access policy, all articles become freely and universally 
accessible online, and anyone can read one’s work at no 
cost[1]. There are some other benefits of  open-access sys-
tem. Authors are assured that their work is disseminated 
to largest audience by knowing that there are no barriers 
to access their work. Any information that is available 
freely is generally more likely to be looked at than infor-
mation that is subscription-based. Moreover, because of  
easier availability, free online articles have a more chance 
of  being cited[2,3]. Authors consider open access as an im-
portant factor in deciding to which journal to submit their 
work[4]. In addition, the worldwide availability of  articles 
can further increase literature searching[5]. Other benefit 
is educational. Achievement to the results of  research by 
physicians of  training in ophthalmology is limited by their 
Library’s budget. Better quality of  education in ophthal-
mology can be possible with open access to publications. 
Another benefit is economical. The audience in economi-
cally poor institutions or countries can read the same 
material like ones in well-developed institutions or coun-
tries[6]. You can also find more information about maxi-
mization of  benefits of  journals by open-access model 
under the title of  the “aims and scope” of  the WJO at 
http://www.wjgnet.com/2218-6239/navdetail_39.htm.

CONCLUSION
We hope you will appreciate and find the new open-
access journal of  ophthalmology as very beneficial for 
all ophthalmology community, as well as for our patients. 

Inan UU. Here comes the WJO
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We also hope you will let us know how it can be im-
proved. We look forward in the future to your fascinating 
contributions by submitting your valuable scientific work 
to the WJO. I have great confidence in the dedication and 
skill of  our editorial board. On behalf  of  the entire edi-
torial board, I would like to welcome you to this exciting 
new journal.
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Abstract
AIM: To assess changes in peripapillary retinal nerve 
fiber layer (RNFL) thickness and visual field (VF) in 
patients with glaucoma after reduction of intraocular 
pressure (IOP). 

METHODS: Thirty-five consecutive patients with bilat-
eral high tension glaucoma were included in the study. 
Thirty-five eyes underwent monocular deep sclerec-
tomy (surgery group) and the medically treated fellow 
eyes served as controls (control group). Quantitative 
analyses of the peripapillary RNFL thickness by optical 
coherence tomography (OCT) and global VF indices by 
automated perimetry were performed before surgery 
and six months after surgery in both eyes. The changes 
in RNFL thickness overall and by quadrant were evalu-
ated and studied with respect to age, best-corrected 
visual acuity (BCVA), preoperative global VF indices, 
postoperative IOP changes, and postoperative changes 
in global VF indices. Changes observed in RNFL thick-

ness and VF indices were compared between eyes after 
surgery and fellow eyes. 

RESULTS: Six months after surgery, the overall IOP 
decreased from a baseline mean of 24.5 ± 3.2 mmHg 
to 11.5 ± 2.7 mmHg (P  < 0.001) at the time of OCT 
testing. A significant increase in the overall mean RNFL 
thickness was observed after surgery (P  < 0.001). The 
preoperative VF mean deviation was significantly cor-
related with a postoperative increase in the RNFL thick-
ness (P  < 0.075). No correlation was found between 
RNFL thickness changes and age, BCVA, or changes in 
the global VF indices. There was no significant differ-
ence between eyes with an IOP reduction of more than 
50% and those with a reduction in IOP less than 30% (P  
= 0.312).

CONCLUSION: A significant increase in the peripapil-
lary RNFL thickness was associated with IOP reduction 
by glaucoma filtration surgery as measured by OCT. 

© 2011 Baishideng. All rights reserved.

Key words: Peripapillary retinal nerve fiber layer thick-
ness; Optical coherence tomography; Visual field indi-
ces; Glaucoma medication; Deep sclerectomy
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INTRODUCTION
Glaucoma is characterized by clinically detectable tis-
sue loss in the nerve fiber head and retinal nerve fiber 
layer (RNFL). Defects in the peripapillary RNFL may 
even precede changes in optic nerve head appearance 
and visual field (VF) loss[1]. The optic disc sometimes is 
seen to be less excavated when the intraocular pressure 
(IOP) falls. This anatomic change has been documented 
previously after trabeculectomy by stereoscopic disc pho-
tography, computer-assisted planimetry, optic nerve head 
analysis, and confocal scanning laser ophthalmoscopy 
(CSLO)[1-4].

There is controversy about the effect of  IOP reduc-
tion on the peripapillary RNFL, which also is considered 
a marker of  structural optic nerve damage. However, the 
effect of  IOP reduction on peripapillary RNFL is still 
unclear. Some studies have found no significant changes 
in the retinal cross-sectional area using CSLO and an 
optic nerve analyzer[4-5], whereas others have shown a sig-
nificant increase in mean retinal height at the optic disc 
margin by CSLO[6,7].

Optical coherence tomography (OCT) evaluates and 
quantifies the peripapillary RNFL thickness in vivo. Ay-
din et al[8] reported a significant increase in the mean peri-
papillary RNFL thickness assessed by OCT scans per-
formed with a noncommercial, prototype device in eyes 
undergoing filtering surgery, while Leung et al[9] reported 
structural and functional recovery in a patient with juve-
nile open-angle glaucoma, which was documented quan-
titatively by OCT after trabeculectomy.

Deep sclerectomy is a non-penetrating filtering proce-
dure that facilitates IOP control with fewer complications 
than trabeculectomy[10,11]. The purpose of  the present 
study was to assess changes in the peripapillary RNFL 
thickness and global VF indices in a prospective manner 
using a third generation OCT device in patients with pri-
mary open-angle glaucoma (POAG) after IOP lowering 
by surgical or medical treatment. 

MATERIALS AND METHODS
This prospective controlled study was performed in 
Mansoura Ophthalmic Center, Mansoura, Egypt, and 
was approved by Mansoura University Trust Ethics in 
accordance with the Declaration of  Helsinki (1989) of  
the World Medical Association. Consecutive patients with 
bilateral high tension glaucoma scheduled for unilateral 
deep sclerectomy were enrolled. Informed consent was 
obtained from each patient. Eyes were scheduled for 
deep sclerectomy when the IOP exceeded the target pres-
sure and/or VF defect and glaucomatous optic nerve 
damage showed progression despite maximum tolerated 
medical therapy.

Full ophthalmic examination was done, including as-
sessing visual acuity, slit-lamp anterior and posterior seg-
ment biomicroscopy, IOP measurement by Goldmann 
applanation tonometry, gonioscopy using Goldmann 
three mirror contact lens, OCT, automated perimetry 

(Humphrey visual field analyzer, program 24-2), and cup/
disc ratio estimation. A detailed medical history including 
age, gender, glaucoma medications, systemic hyperten-
sion, systemic medications, and previous ocular surgery 
was recorded

The IOP measurements were taken at least 5 times 
throughout the day from 8 am to 5 pm. Highest and low-
est measured IOP values were used to determine IOP 
diurnal range. The VF categories were: (1) normal; (2) 
mild, an arcuate defect; (3) moderate, abnormal in one 
hemifield and not within 5 degrees of  fixation; and (4) 
severe, abnormal in both hemifields or within 5 degrees 
of  fixation. VF grading was done on the basis of  the last 
reliable Humphrey VF test before surgery.

Changes in the RNFL thickness and VF indices in 
eyes undergoing deep sclerectomy (surgery group) were 
compared with those in the contralateral eyes in which 
the IOP was controlled medically (control group). The 
postoperative change in RNFL thickness was analyzed 
for several potential related factors (age, preoperative 
overall RNFL thickness, postoperative IOP change, and 
VF global indices).

Patients were selected based on their ability to per-
form reliable perimetry and on the clarity of  the ocular 
media. Only patients with high tension glaucoma were 
included in this study. Patients were excluded if  they had 
ocular pathologic features other than glaucoma such as 
diabetic retinopathy, age-related macular degeneration, 
parapapillary atrophy extending beyond 1.7 mm from the 
disc center, and inability to obtain adequate OCT images. 
Both Humphrey VF testing and OCT scanning were 
done preoperatively and six month postoperatively for all 
patients. 

VF testing
All patients underwent Humphrey VF testing using stan-
dard Humphrey 24-2 full threshold perimetry (Humphrey 
Instruments, Carl Zeiss Meditec, San Leandro, Dublin). 
A reliable VF test was defined as one with less than 30% 
fixation loss and false-positive or false-negative responses. 
The preoperative and postoperative mean deviation (MD) 
and pattern standard deviation (PSD) were used for the 
analysis.

OCT scanning
Cross-sectional imaging of  peripapillary RNL was per-
formed with the Stratus OCT (model 3000, software ver-
sion 4.4; Carl Zeiss Meditec, Dublin, CA) after pupillary 
dilation with 1% tropicamide to a minimum diameter of  
5 mm. Circular 360° OCT scans were obtained using the 
fast RNFL thickness scan, with a diameter of  3.46 mm 
on the peripapillary RNFL. The scans include the single 
mean RNFL thickness, the average thickness within each 
of  four quadrants (temporal, superior, nasal, and infe-
rior), and average thickness within each of  12 sectors 
corresponding to clock hours.

 Good scans were defined as focused images from 
the ocular fundus, with an adequate signal-to-noise ratio 
and a centered, circular ring around the optic disc. Im-
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ages with less than 90% satisfactory A scan or a signal-
to-noise ratio of  less than 25 dB were excluded. If  the 
amount of  peripapillary atrophy exceeded the scan circle, 
which was visible and controlled by the operator, the pa-
tient was excluded. The average of  the three qualified cir-
cular scans was used to calculate the mean and quadrantic 
RNFL thickness[12]. 

Surgical technique
Local anesthesia was achieved using a peribulbar injec-
tion of  4 mL of  a mixture of  4% xylocaine, and 0.75% 
marcaine. A fornix based conjunctival flap was made, the 
sclera was exposed, and hemostasis by wet-field cautery 
was performed. A one-third scleral thickness superficial 
flap (5.0 mm × 5.0 mm) was dissected at the 12-o’clock 
position at least 1.0 mm into the clear cornea. A second 
flap of  deep sclera was dissected, Schlemm’s canal was 
deroofed, and a trabeculo-Descemet membrane window 
was created. The deep scleral flap was excised, and the 
juxta-canalicular trabeculum and Schlemm’s endothelium 
were removed using small blunt forceps. The superficial 
scleral flap was sutured with 2 to 4 interrupted nylon 10-0 
buried sutures.

Postoperative treatment included a combination of  
dexamethasone and tobramycin 4 times daily for 2 wk. 
The dosage was tapered by one drop weekly until discon-
tinuation after 8 wk. When the vessel density increased or 
flattening occurred, we intensified the postoperative anti-
inflammatory treatment (prednisolone acetate every 1 h 
to 2 h during waking hours). When filtration through the 
trabeculo-Descemet membrane was insufficient because 
of  an elevated IOP, a goniopuncture was performed with 
the neodymium:yttrium-aluminum-garnet (ND:YAG) 
laser in the thin driest anterior portion of  the trabeculo-
descemet membrane.

Statistical analysis
A statistics program (SPSS version 15.0 for Windows; 
SPSS Inc., Chicago, IL) was used for all analyses. The dis-
tribution of  data was determined using the Kolmogorov-
Smirnov test. A paired t test was used to analyze RNFL 
thickness differences in individual eyes basis and to com-
pare parameters before and after surgery. A comparison 
between the two study groups was carried out, and Pear-
son’s correlation was used to analyze the association be-
tween parameters. The number of  glaucoma medications 
and the visual acuity were compared using the Wilcoxon 
signed rank test. Since multiple correlations were inves-
tigated, the P value was adjusted using the Bonferroni 
correction. A P value of  0.05 or less was considered to be 
statistically significant.

RESULTS
Thirty-five eyes of  35 patients were qualified for this 
study; thirty-five eyes underwent deep sclerectomy and 
the fellow eyes served as the control eyes. The patient de-
mographics and baseline characteristics for both groups 

are presented in Table 1. 
The mean IOP, the mean number of  medications 

used, and VF indices before surgery were significantly 
lower in the control group than in the surgery group (P = 
0.001). The mean preoperative IOP in the surgery group 
was 23.4 ± 6.1 mmHg; 6 mo after surgery, the mean IOP 
decreased to 10.6 ± 25 mmHg (P < 0.001). The mean 
percent change in IOP was 45.4% ± 16.5% (range, 16% 
to 65%). In 24 eyes (68.6%), the IOP reduction exceeded 
30%.

At six months, complete success, defined as IOP of  
21 mmHg or less and IOP reduction of  greater than or 
equal to 20% without anti-glaucoma medication, was 
achieved in 91.4% (32/35) of  the patients, qualified suc-
cess, defined as having an IOP of  21 mm Hg or less and 
an IOP reduction of  greater than or equal to 20% with 
anti-glaucoma medication, was achieved in 5.7% (2/35) of  
the patients, and failed surgery, defined as having an ad-
ditional surgery, occurred in one patient (2.8%). ND:YAG 
laser goniopuncture was performed in 6 eyes (17.1%).

The mean number of  medications used decreased 
significantly from 3.1 ± 0.5 before surgery to 0.9 ± 0.2 
after deep sclerectomy (P < 0.001). No significant change 
was found between the visual acuity before and 6 months 
after surgery (P = 0.365).

The mean preoperative and postoperative MD was 
-9.2 ± 5.3 and -8.6 ± 4.6, respectively (P = 0.361). The 
mean preoperative and postoperative PSDs were 5.7 ± 
3.1 and 5.3 ± 3.1, respectively (P = 0.325). These results 
revealed no difference between preoperative and postop-
erative MD and PSD of  the VF results in the study group.

Parameters Surgery group Control group P  value1

No. of patients    35
Age (yr)    62.2 ± 2.5 
Gender 
  Male    18 (51%)
  Female    17 (49%)
Diabetes mellitus      8
Hypertension    25
Cup/Disc ratio    0.76 ± 2.4  0.57 ± 2.1 F = 3.52

P = 0.0121

IOP diurnal range2  12.17 ± 2.21  8.26 ± 3.31 F = 4.64
P = 0.0151

Preoperative IOP 
(mmHg) 

   23.4 ± 6.1  18.5 ± 2.3 F = 3.54
P = 0.0151

Preoperative 
medication

     3.1 ± 0.5    1.7 ± 0.4 F = 2.56
P = 0.0211

Preoperative VF MD 
(dB)

    -9.2 ± 5.3   -4.5 ± 4.1 F = 4.21
P = 0.0171

Preoperative VF PSD 
(dB)

     5.7 ± 3.1    4.8 ± 2.9 F = 4.56
P = 0.25

Preoperative VA 
(logMAR)

   0.73 ± 0.4  0.86 ± 0.2 F = 3.61
P = 0.36

Table 1  Demographic and clinical features of the studied patients

1Significant at P < 0.05; 2Difference between the lowest and highest 
recorded intraocular pressure (IOP). One-way ANOVA test (F) and χ 2 
test were used. VF: Visual field; MD: Mean deviation; VA: Visual acuity; 
PSD: Pattern standard deviation; logMAR: Logarithm of minimal angle of 
resolution.
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puter-assisted planimetry, optic nerve head analysis, and 
conofocal scanning laser ophthalmoscopy[1-4]. When IOP 
is lowered, there is less stretch on the lamina cribrosa, 
and the disc is able to return to its normal position. How-
ever, there is no consensus regarding whether the chang-
es associated with IOP reduction occur only in the optic 
nerve head or also in the peripapillary RNFL[4].

Until recently, the assessment of  the RNFL has been 
largely subjective. OCT, developed to assess tissue thick-
ness in vivo, is a non-invasive imaging technique that al-
lows high-resolution cross-sectional ocular imaging and 
evaluates and quantifies the peripapillary RNFL thick-
ness. OCT provides real-time, immediate, objective, and 
reproducible quantitative measurements of  the RNFL 
within a short time during first visit and offers a repro-
ducible technique with a standard deviation of  measure-
ments of  10 µm to 20 µm for the mean overall RNFL 
thickness[13,14].

In the present study, we prospectively assessed the 
functional changes in peripapillary RNFL thickness by 
OCT and global VF indices by automated perimetry in 
35 patients who underwent monocular deep sclerectomy. 
In addition, our purpose was to evaluate the correlation 
of  global indices with the structural glaucomatous dam-
age. We used OCT with fast RNFL thickness scan, which 
reduces the examination time and improves the accuracy 
and centration of  the scans[13].

We found a significant change in the peripapillary 
RNFL thickness in the surgery group. The RNFL thick-
ening was significant for the overall measurement and 
in all quadrants. These results are consistent with those 
reported by Aydin et al[8], who found a significant increase 
in the overall peripapillary RNFL from 72.8 µm to 81.7 
µm after filtration surgery measured by OCT in 18 eyes 
that underwent trabeculectomy and in 20 eyes that under-
went combined trabeculectomy and cataract extraction. 

Several studies reported no significant changes in the 
peripapillary RNFL thickness. Using a Rodenstock optic 
nerve head analyzer, Sogano et al[5] found that although 
the cup volume decreased and the rim area increased sig-
nificantly after trabeculectomy, the RNFL height did not 
change 2 mo to 6 mo after surgery. Moreover, Irak et al[4] 

Table 2  Mean peripapillary retinal nerve fiber layer thickness 
measurements in eyes that underwent deep sclerectomy 
compared with the contralateral eye of the same patient as 
measured by optical coherence tomography

Table 3  Pearson's correlation between change in mean retinal 
nerve fiber layer thickness and age, intraocular pressure, and 
global visual field indices in the surgery group

r P  value1

Age            -0.164 0.276
IOP change (mmHg)            -0.235 0.023
IOP change (%)            -0.453 0.036
BCVA            -0.153 0.216
Preoperative VF MD (dB)              0.374 0.075
Preoperative VF PSD (dB)            -0.182 0.383
Change in VF MD              0.395 0.064
Change in VF PSD              0.186 0.625

Table 2 summarizes the mean peripapillary RNFL 
thickness measured by OCT for the entire study. A sig-
nificant increase was found in the mean overall and qua-
drantic RNFL thickness in the surgery group. The mean 
overall RNFL thickness change in the surgery group was 
7.5 ± 9.6 µm (range, -28.3 µmto 15.2 µm; median, -1.35 
µm, P = 0.001). In the surgery group, the RNFL thick-
ness increased in 32 eyes (91.4%) after surgery. In the 
control group, the mean overall RNFL thickness change 
was -4.3 ± 5.4 µm (range, -17.8 µm to 10.5 µm, P = 
0.145).

The correlations between the RNFL changes after 
surgery and age, IOP change (mmHg), percent change 
in IOP, preoperative MD, PSD, BCVA, and the change 
in the VF MD and PSD are shown in Table 3. A signifi-
cant correlation was found between the RNFL thickness 
changes after surgery and the preoperative MD (P = 0.374 
and P = 0.075, respectively). There were no significant 
changes in the control group in the MD (P = 0.132), PSD 
(P = 0.145), or IOP (P = 0.127) at the 6-mo follow up.

In the present study we did not found a significant 
correlation between BCVA and overall or segmental 
RNFL thickness in the study group. There was a signifi-
cant correlation between BCVA and overall RNFL thick-
ness, and also between BCVA and the RNFL thickness 
by quadrants (temporal, inferior, and superior) in the 
control group (Figure 1).

DISCUSSION
Several studies reported less cupping of  the optic disc 
after IOP reduction in some patients after glaucoma 
surgery. This observation is more likely to be due to a 
simple shift in anatomic structures rather than recovery 
or reversal of  damage. This anatomic change has been 
documented by stereoscopic disc photography, com-

Parameter Pre-operative (µm) Post-operative (µm) P value1

Overall 
  Surgery group 71.6 ± 18.6 89.5 ± 21.2   0.0151

  Control group 72.5 ± 17.8 71.7 ± 20.3   0.165
Superior quadrant
   Surgery group 85.8 ± 25.1 96.7 ± 23.2   0.0211

   Control group 85.7 ± 24.1 86.5 ± 21.5   0.114
Nasal quadrant 
    Surgery group 54.6 ± 21.5 72.0 ± 25.1   0.0141

    Control group 56.5 ± 18.9 58.2 ± 22.1   0.356
Inferior quadrant 
    Surgery group 81.3 ± 25.1 69.2 ± 22.5   0.0231

    Control group 83.1 ± 18.2 83.3 ± 20.1   0.453
Temporal quadrant 
    Surgery group 56.2 ± 19.2 75.2 ± 20.1   0.0161

    Control group 57.0 ± 18.5 58.1 ± 21.5   0.451

1Significant at P < 0.05.

1Significant at P < 0.05. IOP: Intraocular pressure; BCVA: Best corrected 
visual acuity; VF: Visual field; MD: Mean deviation; PSD: Pattern standard 
deviation.
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used confocal scanning laser ophthalmoscopy to evaluate 
49 eyes 3 mo after filtration surgery and did not find a 
significant change in the RNFL cross-sectional area.

 The differences between our findings and those of  
Aydin et al[8] could be attributed to several factors. First, 
the absence of  a control group in their study precluded 
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Figure 1   A female patient aged 45 years with high tension glaucoma undergoing deep sclerectomy. A: Preoperative peripapillary circular optical coherence 
tomography (OCT) tomograms; B: Postoperative peripapillary circular OCT tomograms. TEMP: Temporal; SUP: Superior; NAS: Nasal; INF: Inferior.
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achieving definite conclusions. Moreover, their study 
was retrospective and the results obtained should be in-
terpreted cautiously. In addition, those authors assumed 
that the RNFL thickness does not change after cataract 
surgery, and they combined the data obtained from trab-
eculectomy or combined cataract extraction and trabecu-
lectomy. 

The mean preoperative RNFL thickness was 6.2 µm 
lower in our study than in the study of  Aydin et al[8]. Cu-
riously, despite a higher mean thickness before surgery 
than in our patients, the mean preoperative MD was 
worse. This finding can be explained partially by an in-
crease in the diffuse VF defects as the result of  cataract 
artifacts. In fact, to avoid the effect of  cataract removal 
on the VF test, they analyzed the data in only 35 eyes that 
had undergone only deep sclerectomy. 

It has been reported that glaucomatous progression 
is more likely to be detected using OCT compared to 
HVF. This may reflect OCT hypersensitivity or true dam-
age identified by OCT before detection by conventional 
methods[15]. In addition, the differences may be the result 
of  different degrees of  preexisting glaucomatous dam-
age. Some experimental and clinical studies have shown 
that restoration of  anatomic position is more likely to oc-
cur in the early stages of  glaucoma[6,16,17].

The physiological basis of  the improvement in optic 
nerve head appearance and RNFL thickness with IOP 
reduction is not clear. It has been suggested that IOP 
reduction results in less posterior bowing of  the lamina 
criborsa[18,19]. 

Our results revealed that overall and segmental RNFL 
thickness seems to be more reliable index. Deep struc-
tural alterations revealed by OCT constitute an impor-
tant indication of  early functional changes. The VF MD 
seems to be more sensitive for the patients with POAG.

Several studies have shown a high correlation between 
the degree of  improvement in the morphologic features 
of  the optic nerve head and the percent of  IOP reduc-
tion[2-4]. Aydin et al[8] reported that after filtration surgery, 
a 0.5-µm increase in the mean RNFL could be expected 
for each 1-mmHg decrease in IOP. Although a differ-
ence in IOP reduction could explain different results, the 
mean IOP change after surgery obtained in our study 
was 1.5 mmHg more than that obtained by Aydin et al[8]. 
Moreover, in the present study, the mean percent change 
in IOP was 45.3% ± 16.4%. Twenty-seven eyes (77.1%) 
had an IOP reduction of  more than 30%, which is simi-
lar to data (73.7%) reported by Aydin et al[8]. 

In the present study we did not find a significant cor-
relation between BCVA and overall or segmental RNFL 
thickness in the study group. There was a significant 
correlation between BCVA and overall RNFL thickness, 
and also between BCVA and the RNFL thickness in all 
quadrants (temporal, inferior and superior) in the control 
group. The highest correlation between BCVA and the 
RNFL thickness in the temporal sector (r = 0.432, P < 
0.001) was most likely due to the location of  the maculo-
papillary bundle in this region of  the optic disc. 

Mechanisms that explain an improvement in RNFL 
thickness with IOP reduction are unclear. After the reti-
nal nerve fiber is damaged, it cannot regenerate. One 
plausible explanation is recovery of  compressed RNFL. 
Moreover, it is possible that some axons are able to func-
tion marginally while the IOP is high and can recover 
some physiologic functions when the IOP is lowered, but 
this is a biomechanical or physiologic restoration, not an 
anatomic one. 

In the present study, we found a significant increase in 
peripapillary RNFL thickness after successful deep sclerec-
tomy. The only factor significantly correlating with changes 
in the RNFL thickness was the preoperative VF MD.

In conclusion, our results showed an increase in 
RNFL thickness after deep sclerectomy that correlates 
with IOP reduction. OCT measurements are affected by 
IOP reduction after deep sclerectomy as these changes 
may have some clinical significance in long-term follow-
up. Thus, we recommend obtaining OCT images after 
deep sclerectomy procedure as a baseline for follow-up 
of  POAG patients.
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Abstract
AIM: To evaluate ����� �������� ������ ����� �������� �the ��������� ������ ����� �������� �efficacy�������  ����� �������� � and��� ����� �������� � safety of������ � ������laser-
assisted subepithelial keratectomy �������� ����������� (������� ����������� LASIK�� ����������� )� �����������  ����������� for �������myopic 
correction done under thin flaps (120� µm) and compare 
with ��������� ������������������  �� �������� ���results �������������������  �� �������� ���obtained under����� �� �������� ��� thick flaps (150� µm).

METHODS: The study included 150 myopic eyes of 75 
patients without previous refractive surgery who under�
went LASIK prospectively. Two microkeratome heads (90 
and 130) ���������������������������������������������        were used������������������������������������        to create a flap with thickness of 
120 µm and 150 µm�� ������������������������   ����������� ,����������� ��������������   �����������  respectively. Thin flap group (120� 
µm) included 75 eyes while thick flap group included 
75 eyes. Follow����������������������     ���������� ��������-���������������������     ���������� ��������up period was 12 mo. Efficacy, safety, 
and stability were evaluated and compared between 
the two groups.

RESULTS: In 150 eyes, the mean preoperative spheri�
cal equivalent refraction was -8.65� �� ���� ��� ����� �� ���� ��� �����±�����  ��� ����� ���� ��� �����2.6 D, mean 
sphere was -4.4� �� ���� ��� �����������  �����������  ����� �� �� ���� ��� �����������  �����������  ����� ��±�����  ��� �����������  �����������  ����� �� ���� ��� �����������  �����������  ����� ��3.5 D, �����������  �����������  ����� ��and ������� �����������  ����� ��mean cylinder was -1.0� �� ��±� 
1.3 D. The amount of ablation was significantly larger in 
the ����������������   �� ������thin flap (88.5� �� ������ �� ������±�������  ������32.21� µm) group than in ���������� the ������thick 
flap group (64 ± 28.13� µm). Percentage of safety was 
higher in ��������������   ����������� �������������������    ��the ����������  ����������� �������������������    ��thin flap group (94.8%) than in �������� ��the ������thick 
flap group (91.7%). There w�������������������������   �ere����������������������   � no intraoperative com�

plications�� ��������������� ������������ ��������� ���������,�������� �������� ������������ ��������� ��������� ��������������� ������������ ��������� ���������e�������������� ������������ ��������� ���������specially flap������������ ��������� ���������-����������� ��������� ���������related problems. Subjective 
symptoms of dry eye occurred in 20.7% and 33.3% of 
eyes in �����������������   �� ����� �������� �������������the��������������   �� ����� �������� ������������� �������������  �� ����� �������� �������������thin and thick flap groups�� �������������,��������������  respectively.

CONCLUSION: Thin������ ����������  ���������������  ���-����� ����������  ���������������  ���flap LASIK is effective and safe 
in���������������������   ������� ��������������������������    correct�������������  ������� ��������������������������   ing����������  ������� ��������������������������    myopic defects. It achieves better visual 
results, rapid visual recovery, �������������������������  and ��������������������� stable postoperative 
refraction than LASIK with thick flaps.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION
Recent reports of  post-laser-assisted subepithelial kera-
tectomy (LASEK) ectasia have produced a renewed inter-
est in surface ablation techniques, such as photorefractive 
keratectomy, LASEK and Epi-LASIK, to eliminate the 
need to perform a corneal flap and to preserve a thicker 
stromal bed less prone to mechanical destabilization[1�]. 
Despite good refractive results, surface techniques are as-
sociated with greater pain, discomfort, and slower visual 
recovery in the immediate postoperative period. 

Currently, LASIK is still the main refractive procedure 
performed because of  its rapid and comfortable visual 
rehabilitation, good refractive stability, and lower poten-



Goldmann applanation tonometry, direct and indirect 
ophthalmoscopy, ultrasonic pachymetry (Nidek Up 
1000), and corneal topography (Shin-Nippon CT-1000). 
The evaluation included dry eye symptoms (soreness, 
scratchiness, dryness and burning), tear film stability 
(break���������������������������������������������       �����-��������������������������������������������       �����up time), ocular surface staining and tear excur-
sion (Schirmer  Ⅰ test). Contact lenses were discontinued 
two weeks before surgery.

The selected eyes were randomly divided into two 
groups according to the intraoperative flap thickness 
created: (���������������   ���1��������������   ���) thin flap (120� µm) group includ��� ��� ������ed� ��� ������ 75 eyes��;� 
(�������������������   2������������������   ) thick flap (150 µm) group included 75 eyes. The 
measurements of  ����������������������   ����������  ��� ���actual flap thickness ����������  ��� ���were������������    done ������ by����  in-
traoperative subtraction pachymetry. 

Surgical procedure
Data of  the operated eye were introduced into the com-
puter of  the excimer Laser machine. The calculated treat-
ment data included optic zone, ablation zone, ablation 
depth and residual stromal depth. They were selected on 
the basis of  the degree of  refractive error, central corneal 
thickness, and microkeratome head used so as to achieve 
postoperative emmetropia with a minimum residual stro-
mal bed depth of  275 µm[��6�]. 

The surgical procedure was performed with benoxi-
nate hydrochloride 0.4% eye drops. The Moria M2 auto-
mated microkeratome (Moria, Antony, France)����������   ��������� was used 
in all cases. Two heads ���������  ������������������������    (��������  ������������������������    90 and 130����������������������    ) ��������������������   were used�����������   ���������� to create 
a flap thickness of  120� µm and 150 µm in �������������  the ��������� thin and 
thick flap group�������������������������������������������      s,�����������������������������������������       respectively. In all cases the standard 
speed (speed 2) was used. Suction rings and stop were 
used according to the M2 microkeratome nomogram on 
the basis of  the keratometric readings. Superior hinged 
flap was created. After the cut, suction was released and 
the corneal flap was lifted with a spatula. The ablation 
was performed in the stromal bed using the Allegretto 
wave eye Q excimer laser (Wave-light, Amswolfsmantel, 
Erlanger, Germany). The corneal flap and hinge were ir-
rigated with balanced salt solution and the flap was gently 
repositioned and stretched onto the eye. A therapeutic 
contact lens (Acuvue, base curve 9.1��������������������     �������������������   m) was applied for 
corneal flap protection. 

Postoperative treatment involved topical �������������m������������oxifloxacin 
0.5% and prednisolone acetate 1% eye drops four times 
daily for 1 wk together with artificial tears eye drops ������three� 
times ������������������������������������������������        per day�����������������������������������������        for 6 wk. Gradual withdrawal of  topical 
steroids was done over 2 wk. Patients were followed up 
postoperatively at first week, and then every month until 
12 mo. 

Patients’ data were recorded at each postoperative ex-
amination. To minimize bias all measurements were taken 
by the same examiner, who was masked with regard of  
two groups. 

The follow-up examination������������������������  s�����������������������   included: uncorrected 
visual acuity, slit-lamp biomicroscopy, keratometry, 
pachymetry, and corneal topography. A questionnaire was 
used at each visit to record the patient’s subjective symp-
toms of  dry eye: dryness, fluctuations of  vision, blurring 

tial for haze formation. Recent controversies concerning 
the advantages of  surface versus lamellar refractive pro-
cedures have led to the development of  thin-flap LASIK 
(����������������������������������������������������       in which LASIK is performed after creating intended 
regular thin flaps��� ������ �������������������������    �����)��������������������������������������      , ������������������������������������     which ������������������������������    blends the advantages of  both 
techniques by providing a faster and more comfortable 
visual recovery. Thin-flap LASIK also serves to preserve 
more stromal tissue, inducing less compromise of  the 
corneal architecture and thereby theoretically reducing the 
possibility of  ectasia secondary to thin stromal beds[2-5]. 
Additionally, thin-flap LASIK permits higher myopic and 
astigmatic corrections and allows wider optical zones that 
minimize unwanted scotopic visual symptoms.

The purpose of  the present study was to evaluate the 
efficacy, safety, and stability of  LASIK ���������������  for ����������� myopic cor-
rection done under thin flaps and compare the results 
with those achieved with thick flaps using the Moria M2 
microkeratome and the Allegretto wave eye Q excimer 
laser.

MATERIALS AND METHODS
Clinical setting
All procedures in this prospective, randomized, double-
masked, controlled clinical study ������������������  were ������������� performed in 
Mansoura ���������������������������������������������    O��������������������������������������������    phthalmic ����������������������������������   C���������������������������������   enter, Mansoura, Egypt. Patients 
included in the study were given a detailed explanation 
of  the procedure and the risk/benefits of  laser refractive 
surgery.� ������������������������������������������������       V�����������������������������������������������      isual, verbal, ��������������������������������    or������������������������������     written informed consent�����  was 
obtained from each patient�����������������������������     . This ����������������������   study ����������������  was approved by 
the human subjects committee����������������������     ���������������������   and �����������������  was performed in 
accordance with �������������������   ����������� �������� the ���������������  ����������� �������� D��������������  ����������� �������� eclaration of  Helsinki (1989) of  
the ��������������������������  W�������������������������  orld �������������������� M������������������� edical ������������A�����������ssociation.

Patients
The study included 150 eyes of  75 patients having spheri-
cal myopia, simple or compound myopic astigmatism 
without ����������������������������������������������      a ��������������������������������������������     history of  previous refractive surgery. The 
mean age of  the patients was 31� �� �������������������   ����� �� �������������������   �����±� �������������������   ����� �������������������   �����9.2 years (range��� �����,�� ����� 18-44 
years). Forty���������������  ����������������������   �� ���������-��������������  ����������������������   �� ���������five patients were females ��������� �� ���������and ���������������� thirty����������  patients 
were�������  male��s�.

Inclusion criteria were: (����������������������������������     1���������������������������������     ) stable refraction for at least 
one year�� ���������������������������������������������       ;�� ��������������������������������������������        (��������������������������������������������       2�������������������������������������������       ) absence of  any ocular pathology or surgi-
cal complications that might compromise the final visual 
outcome�� ���������������������    ������ ������������  �� �����;� ���������������������    ������ ������������  �� ����� (��������������������    ������ ������������  �� �����3�������������������    ������ ������������  �� �����) normal tear film with absence of  dry eye��;� 
and ������������������������������������     �������  ���������� (�����������������������������������     �������  ���������� 4����������������������������������     �������  ���������� ) best-corrected visual acuity ��� �������  ���������� of  �������  ���������� 6/6 or 6/9 preop-
eratively.

Exclusion criteria were: (��������������������������   1�������������������������   ) patients with previous 
intraocular surgery, corneal scarring, �����������������  or �������������� active inflam-
mation�� �������������������������������������      ;�� ������������������������������������       (������������������������������������      2�����������������������������������      ) pachymetry value ����������������   of  �������������  less than 500 �µm�� ����;�� ��� (���3��) 
keratoconus�� �������������������������������������       �� �������� ;��������������������������������������        �� ��������  (������������������������������������       �� �������� 4�����������������������������������       �� �������� ) ���������������������������������      �� �������� s��������������������������������      �� �������� chirmer test of  less than 5.0��� �� ��������  ���� �������� mm�� �������� ; and ����(���5��) 
associated posterior segment pathology.

Preoperative evaluation
All patients had a complete preoperative evaluation��,� 
including����������������������������������������������      ���������������������������������������������    uncorrected and best-corrected visual acuity 
(UCVA, BCVA) using Landolt's broken ring chart, mani-
fest and cycloplegic refraction, slit lamp biomicroscopy, 
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of  vision, and foreign body sensation.������������������   ����������������� Postoperative re-
sults were assessed as follows:

Visual outcome:� (1) ��������Efficacy was represented as the per-
centage of  eyes having no difference between postopera-
tive UCVA and preoperative BCVA at one������������� -������������ week follow�-
up[3]; ����� ��������������������������������������������������       and (2) �����������������������������������������������      safety was assessed as the ratio postoperative 
BCVA /preoperative BCVA at the end of  follow����-���up 
period[6].

Refractive outcome: Stability of  the surgical procedure 
was measured as the percentage of  eyes with postopera-
tive manifest refractive spherical equivalent within ± 1.0 
diopter at the end of  follow���������� -��������� up period[7].

Statistical analysis
Data were collected and analyzed using the Statistical 
Program for the Social Sciences (SPSS) software (version 
15; SPSS,����������������������������������������������       ���������������������������������������������     Chigao,��������������������������������������      �������������������������������������    IL,����������������������������������     ���������������������������������   U��������������������������������   nited States��������������������  ). The quantitative 
variables were expressed �����������������    �� ���������  as���������������    �� ���������   range���������   �� ���������   or������  �� ���������   mean ± SD . Stu-
dent t ��������������������������������������������������        test was used to compare the quantitative data of  
the two groups while chi-square test was used to compare 
qualitative frequencies. ��A P value ����������������   �� ����of  �������������  �� ����less than 0.05 was 
considered to be statistically significant.

RESULTS
In all 150 eyes, the mean preoperative spherical equiva-
lent refraction was -8.65� �� �����������������   �� ����� �� ���� �� �����������������   �� ����� �� ����±� �����������������   �� ����� �� ���� �����������������   �� ����� �� ����2.6 D (range����� �� ����� �� ����,���� �� ����� �� ���� -1.5 to -15 D), 
mean sphere was -4.4� �� ���� �������������  ��� �������������   �� ���� �������������  ��� �������������  ±� ���� �������������  ��� �������������   ���� �������������  ��� �������������  3.5 D (range����� ��� �������������  ,���� ��� �������������   -1.25 to -14.0 D), 
and �����������������������    �� ����������������������������      mean cylinder was -1.0� �� ����������������������������       �� ����������������������������      ±�����������������������������        ����������������������������      1.3 D (range����������������    ,���������������     0 to 5.0 DC). 
The mean central corneal thickness was 546� �� ������ �� ������±� ������ ������36.18� µm� 
(range 500 µm to 645� µm). 

Table 1 shows the preoperative data by group. There 
were significant differences between ���������  �����the ������� ���thin (120� µm) 
and thick (150� µm) flap groups regarding pachymetry 
(thicker corneas had thicker flaps) and keratometric 
value (steeper cornea had thicker flaps). Although thin 
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flaps were associated with higher degree of  sphere and 
spherical equivalents to be corrected,����������������������    ���������������������  the difference������� s������  w����ere� 
insignificant.

LASIK was performed on 75 eyes with thin flap���� ���s��� ��� (120� 
µm) using the 90 microkeratome head. The mean abla-
tion depth was 88.6� �� ������ �� ������±� ������ ������31.21� µm (range�� �������,� ������� 28-158� µm), ����and 
mean optic zone was 6.5�������  ����������������  ������ ������ ����������������  ������mm. ������������������  ������Sixty-five��������  ������ eyes (43.3%) 
were operated after 150� µm flap creation using the 130 
microkeratome head. The mean ablation depth was 66 ± 
28.16� µm (range�� �������,� ������� 28-134 µm), ������������������������    and ��������������������   mean optic zone was 
6.0� �������������������    �������� ���������������� �� ������� �������������������    �������� ���������������� �� �������mm. The amount of  ablation was significantly larger 
in �������������������������������������������������          �the ���������������������������������������������         �thin flap group than in ���������������������    �the �����������������   �thick flap group (P ��=� 
0.004). The difference in the optic zone was insignificant.

Fig��������������������������������������������������         ures����������������������������������������������          1 �������������������������������������������       and����������������������������������������        2 show the cumulative visual acuity in 
the thin and thick flap groups����������������  ��������������� ,���������������  ���������������  respectively. No significant 
differences were found between ������������������������    the ��������������������   thin and thick flap 
groups.

Seventy����������������������������������������������        -���������������������������������������������        one eyes in ���������������������������������     the �����������������������������    thin flap group achieved the 
preoperative BCVA with efficacy percentage of  94.8% as 

Thin flap group
(120 mm) 
n = 75

Thick flap group 
(150 mm) 
n = 75

P  value1

Sphere (D)
    Mean ± SD    -5.0 ± 1.48    -3.0 ± 2.18  0.0701
    Range    -2.0 to -14.0    -1.25 to -12.0
Cylinder (D)
    Mean ± SD    -1.0 ± 1.21    -1.0 ± 1.85  0.0604
    Range      0.0 to -5.0      0.0 to -3.0
Spherical equivalent (D)
    Mean ± SD    -8.0 ± 4.06  -7.75 ± 2.37  0.8063
    Range    -2.0 to -15.0    -1.5 to -13.0
Pachymetry (mm)
    Mean ± SD    530 ± 35.88    545 ± 32.7  0.00062

    Range    450 to 625    495 to 634
Keratometric value
    Mean ± SD 43.62 ± 1.3 44.72 ± 1.6  0.01222

    Range   40.0 to 47.1 40.80 to 47.50

Table 1  Preoperative data in the two groups

1Unpaired t test; 2Significant P value.
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Figure 1  Cumulative visual acuity in the thin flap group. BSCVA: Best- cor-
rected visual acuity; UCVA: Uncorrected visual acuity.
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Figure 2  Cumulative visual acuity in the thick flap group. BSCVA: Best- 
corrected visual acuity; UCVA: Uncorrected visual acuity.
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compared to 90.8% in ���������������������    ���� ������������ the �����������������   ���� ������������ thick flap group (67 eyes). This 
difference was statistically significant (P �� ������������� <��������������   ������������� 0.05). Three 
month postoperatively, all the operated eyes had UCVA 
equal to the preoperative BCVA in the two groups with 
efficacy percentage���������   �����������  of�������������   ���� 100% (Table 2). 

Fig���������������������������������������������������         ures�����������������������������������������������          3 ��������������������������������������������       and�����������������������������������������        4 show the sphere, cylinder, and spheri-
cal equivalent in the thin and thick flap groups ������ 12����  mo 
postoperatively�������������������������������������������    ,������������������������������������������     respectively. No significant differences 
were found between �������������������������������     the ���������������������������    thin and thick flap groups.

The percentage of  eyes that lost one or more lines 
of  Landolt chart postoperatively was 7.3% (11 eyes). 
They were three eyes (4.0%) in���������������������     �������� the�����������������    �������� thin flap group (safety 
94.8%) and 6 eyes (8.0%) in����������������������     �������� the������������������    �������� thick flap group (safety 
91.7%). The 11 eyes lost only one line of  Landolt visual 
acuity chart. No eyes in the study lost two or more lines.
At 12 mo after LASIK, 65 eyes (86.6%) of  the thin flap 
group and 59 eyes (78.7%) of  the thick flap group were 
within ±1.0 D spherical equivalent (SE) of  the attempted 
refraction. This difference was the measure of  stabil-
ity which was significantly higher in ��������������������   the ����������������  thin flap group 
(90.1%) than in ���������������������    ��������the �����������������   ��������thick flap group (86.3%).

Enhancement was performed in o������������������   ����nly eight eyes (5.3%) 
12 mo after LASIK in the study. Though insignificant, 
the ������������������������     ������������������������    ���thin flap group had ���� ������������������������    ���a �����������������������������    lower rate of  enhancement (3 
eyes, 4.0%) than ���������������������    ���������������  the �����������������   ���������������  thick flap group (5 eyes, 6.6%).

There w������������������������������������������������    ere���������������������������������������������     no intraoperative complications������������� ,������������  especially 
flap��������������������������������������������������       -�������������������������������������������������       related problems ��������������������������������     such ���������������������������    as free or incomplete flap 
or flaps with button-holes. No postoperative complica-
tions��������������������������������������������������         �������������������������������������������������       occurred. Subjective symptoms of  dry eye such as 
dryness, blurring of  vision, and foreign body sensation� 
occurred in 20.7% (20)��������������������������������        of  eyes in the ����������������  thin������������   ����������� flap group 
and 33.3% (25) of  ������������������������������      ���������eyes in ����������������������    ���������the�������������������    ��������� ������������������   ���������thick flap group. However, 
these symptoms were transient ��������������������������   and ����������������������  disappeared ���������� after�����  the 
use of  lubricant eye drops and gel.

DISCUSSION
Flap thickness is a parameter in modern LASIK surgery. 
Innovations in excimer laser technology have improved 
the optical quality of  the excimer laser profile. Together 
with the increasing use of  the femtosecond laser, this has 
initiated the impact of  flap thickness on the outcomes of  
LASIK.

Ectasia following LASIK surgery has been reported 
numerous times in ophthalmic literature, and predictabili-
ty of  flap thickness plays an important role in that risk[8,9]. 
Thin-flap LASIK is becoming more routine as refractive 
surgeons and patients continue to pursue the rapid heal-
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ing advantages of  LASIK but wish to minimize the risk 
for ectasia. 

Studies evaluating the effect of  corneal flap thickness 
on LASIK outcomes report conflicting results. Yi et al[10] 
found slightly better visual outcomes in the thick-flap 
group (> 165� µm) than in the thin-flap group (<� ���� ����135� µm). Yeo 
et al[2] observed a higher incidence of  central corneal 
opacity after LASIK with thin flaps (mean thickness 
88.89� �� ����� �� �����±� ����� �����8.07� µm). A possible explanation is injury to 
Bowman’�����������������������������������������������         s����������������������������������������������          layer by the blade or a hidden masked button-
hole, camouflaged by intact epithelium, which may have 
caused central corneal scarring. The reason for the better 
outcomes ��������� ��� ����������������������������������    achieved by������ �����������������������������     thick�����������������������������    -����������������������������    flap LASIK in these studies 
seems to be that the thin flap was an unintended compli-
cation; hence, it may have been irregular. 

Recent retrospective studies evaluated the effect of  
intended thin flaps on the outcomes of  LASIK 1, 3 and 
6 mo after surgery and proposed that intended thin flaps 
for myopic LASIK were associated with better early visual 
and refractive results than thick flaps. Prandi et al[5] showed 
that thin flaps were associated with better��� ��������   ����������  UCVA������   ����� at 3 
mo and better residual spherical equivalent (SE) at 6 mo. 

Thin flap group (%) Thick flap group (%) P  value1

Efficacy 94.8 90.8 0.0032

Safety 94.8 91.7 0.0042

Stability 90.1 86.3 0.0052

Table 2  Percentages of efficacy, safety and stability of the 
studied groups

1χ 2 test; 2Significant P value.
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Figure 3  Postoperative refractive values in the thin flap group.

-2 to -1.10 -1 to < -0.50 -0.50 to 0.00 0.10 to 0.50

60

50

40

30

20

10

0

Sphere
Cylinder
Spherical 
equivalent

O
f 

ey
es

 %

Diopter

Figure 4  Postoperative refractive values in the thick flap group.
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Eleftheriadis et al[���11�] reported faster visual recovery (UCVA 
at 1 wk and 3 mo) and lower postoperative myopic SE in 
eyes with thinner flaps. Cobo-Soriano et al[��3�] found that 
patients with thin flaps achieved better contrast sensitivity 
and lower re-treatment rates.

The present study was in agreement with these stud-
ies. It shows better UCVA in �������������������������    the ���������������������   thin flap group with 
higher efficacy (94.8%) as compared to ���������������  the ����������� thick flap 
group (90.8%) one week postoperatively. However������ �,����� � effi-
cacy was 100% and equal in the two groups three month��s� 
postoperatively. Degree of  postoperative astigmatism 
at 12�������������������������������     ��� �� �������������  -������������������������������     ��� �� �������������  mo follow���������������������    ��� �� �������������  -��������������������    ��� �� �������������  up was low (mean -0.76 ± 0.42) in ����the 
thin flap����������������������������������������������������           ���������������������������������������������������         group and similar to that in ����������������������   the ������������������  thick flap��������  �������group. 
Furthermore, thin������������������������������������     -�����������������������������������     flap LASIK was associated with sig-
nificant ablation depth, hence permitting higher degrees 
of  myopic correction.

Preoperatively the BCVA was 6/6 in 64 eyes (85.3%) 
in �����������������������������������        ���������������������   the �������������������������������       ���������������������   thin flap group and �����������   ���������������������   in ���������  ��������������������   62 eyes (82.7%) in ���������� the ������thick 
flap group. BCVA was 6/9 in 11 eyes (14.7%) in ��������� the �����thin 
flap group vs 14 eyes (18.7%) in ����������������������    ����the ������������������   ����thick flap group. One 
week postoperatively, 62 eyes (82.7%) in���������������    the�����������   thin flap 
group and 55 eyes (73.3%) in �������������������������    the ���������������������   thick flap group had 
uncorrected visual acuity of  6/6. �����������  ������������  Ten��������  ������������   eyes (13.7%) and 7 
eyes (9.3%) respectively had UCVA of  6/9.

No intraoperative or postoperative complications����  ���oc-
curred either in the thin or thick flap group. This was in 
accordance with��������������������������������      the finding reported by��������  Prandi et al[5], 
who showed that thin flaps ����������������������������      were������������������������       as safe as and �������� did�����  not 
create significant postoperative complications compared 
with conventional flaps. Also, Azar et al[��6�] reported no 
flap complications in their study. However, Esquenazi 
et al[7] showed an increased incidence of  intraoperative 
and early postoperative complications in the thin-flap 
group compared with the medium�����������  ������������ -����������  ������������  and thick������������ -����������� flap LASIK 
groups. Thin flaps were associated with buttonholes in 3% 
and epithelial defects in 7% of  cases. These results sug-
gested that surgeons performing thin flaps should follow� 
up those patients more closely, especially in the first week 
after surgery. 

Other advantages exist for thin-flap LASIK beyond 
the decreased risk for corneal ectasia. Anatomically, the 
anterior stroma is more compact[12], creating a smooth 
flap interface and anterior stromal bed surface, which is 
quite noticeable intraoperatively under the laser micro-
scope. Thinner flaps have less edema[13] and are more eas-
ily stretched back into position to minimize or eliminate 
microstriae. This lessens the gap noted at the outer edge 
of  the flap.

Theoretically, less flap bulk should allow better ad-
herence of  the flap created by the endothelial pumping 
mechanism, and this may lessen the risk for flap slippage 
and macrostriae. A smaller gap may also translate into 
less risk for epitheli�������������������������������������     um�����������������������������������      in growth. Terminal corneal nerve 
bulbs are cut closer to the epithelial surface and they are 
fewer in number in thin flap, thus requiring less nerve re-
generation and perhaps inducing fewer dry eye problems 
than in thick-flap LASIK[4].

Although corneal sensitivity was not measured in the 

present study, �����������������������������������������      the incidence of  ������������������������   subjective dry eye symp-
toms w����� ���������������������������������������������         as��� ���������������������������������������������          lower in ��������������������������������������       the ����������������������������������      thin flap ������������������������    group ������������������   than �������������  in the ������thick 
flap group. Esquenazi et al[7] found no differences in these 
symptoms among their ������������� three��������  groups.

Although Esquenazi et al[7] demonstrated ��������� a �������higher 
rate of  ���������������������������������������������     complications in thin������������������������   -�����������������������   flap LASIK compared to 
medium�����������������������������������������������        -����������������������������������������������         and thick������������������������������������      -�����������������������������������      flap LASIK, they stated that if  no 
complications are encountered or if  they are managed 
successfully, thin������������������������������������     -�����������������������������������     flap LASIK has long term stability 
comparable to conventional flap thickness LASIK. Also, 
Azar et al[6] found that the stability of  thin������������ -����������� flap LASIK 
was similar to that of  conventional thick������������ -����������� flap LASIK 
in corneas with equivalent residual stromal bed thick-
ness. In their study, there was a trend towards a lower re-
treatment rate in the thin flap group than in the thick flap 
group. This �������������������������������������������      is ����������������������������������������     consistent with the present study which 
showed higher (90.1%) stability of  thin�����������������  -����������������  flap LASIK than 
thick������������  �����������������  ���������  ������������  -�����������  �����������������  ���������  ������������  flap LASIK (87.3%) together with ���� ������������  a ��������������  lower rate of  
enhancement at �������������������� six-month�����������  follow����-���up.

In summary, despite the conventional LASIK proce-
dure used in this study, thin����������������������������    -���������������������������    flap LASIK is an effective 
and safe technique to correct myopic defects since it 
blends the advantages of  surface procedures with the 
rapid and comfortable visual recovery of  lamellar ap-
proaches. It achieves better visual results,������������   ����������� more rapid 
visual postoperative recovery, stable postoperative re-
fraction with better residual spherical equivalent, low 
degree of  astigmatism����������������������������������      ,���������������������������������       and a lower rate ��������������� of  ������������enhancement 
than LASIK with thicker flaps. The accepted concept is 
that the main reason for creating thinner flaps is to have 
stronger corneas with wider ablations that provide high-
er vision quality and not to extend the range of  power 
correction.

ACKNOWLEDGMENTS
The authors thank Taha Baker for his care and diligence 
during writing the paper.

COMMENTS
Background
To evaluate the efficacy, safety, and stability of laser-assisted subepithelial 
keratectomy �������� ������� ����������� ���� ����� ������� ���� ������ ������� �����(������� ������� ����������� ���� ����� ������� ���� ������ ������� �����LASIK�� ������� ����������� ���� ����� ������� ���� ������ ������� �����)� ������� ����������� ���� ����� ������� ���� ������ ������� ����� ������� ����������� ���� ����� ������� ���� ������ ������� �����for �������������� ���� ����� ������� ���� ������ ������� �����myopic correction done under thin flaps and compare 
the results with those achieved with thick flaps. LASIK is still the main refractive 
procedure performed because of its rapid and comfortable visual rehabilitation, 
good refractive stability, and lower potential for haze formation. 
Research frontiers
Thin������ ������ ��� ����������������  �����������������   ���� ��������� ����� ������� ����-����� ������ ��� ����������������  �����������������   ���� ��������� ����� ������� ����flap LASIK is effective and safe to correct myopic defects. It achieves bet-
ter visual results, rapid visual recovery, �����������������������������������������    and �������������������������������������   stable postoperative refraction than 
LASIK with thicker flaps.
Innovations and breakthroughs
No intraoperative or postoperative complications��������������������������������       �������������������������������     occurred either in the thin or 
thick flap group. This �������� ��� ������������ ����� ������ ������� ��� �������finding is����� �������� ����� ������ ������� ��� ������� ������������ ����� ������ ������� ��� �������consistent�� ����� ������ ������� ��� ������� with ������� ������� ��� �������that reported by �������Prandi et al, ����who 
showed that thin flaps are as safe as and do not create significant postopera-
tive complications compared with conventional flaps. Also, Azar et al reported 
no flap complications in their study.
Applications
Despite the conventional LASIK procedure used in this study, thin������ ������ ���-����� ������ ���flap LASIK is 
an effective and safe technique to correct myopic defects since it blends the ad-
vantages of surface procedures with the rapid and comfortable visual recovery 
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of lamellar approaches. It achieves better visual results,������������������������     �����������������������   more rapid visual post-
operative recovery, stable postoperative refraction with better residual spherical 
equivalent, low degree of astigmatism���������������������������������������       ,��������������������������������������        and a lower rate ��������������������  of ����������������� enhancement than 
LASIK with thicker flaps. The accepted concept is that the main reason for cre-
ating thinner flaps is to have stronger corneas with wider ablations that provide 
higher vision quality and not to extend the range of power correction.
Peer review
The paper is interesting and readable�.

REFERENCES
1	 Rao SK, Srinivasan B, Sitalakshmi G, Padmanabhan P. Pho-

torefractive keratectomy versus laser in situ keratomileusis 
to prevent keratectasia after corneal ablation. J Cataract Re-
fract Surg 2004; 30: 2623-2628 

2	 Yeo HE, Song BJ. Clinical feature of unintended thin corneal 
flap in LASIK: 1-year follow-up. Korean J Ophthalmol 2002; 
16: 63-69 

3	 Cobo-Soriano R, Calvo MA, Beltrán J, Llovet FL, Baviera 
J. Thin flap laser in situ keratomileusis: analysis of contrast 
sensitivity, visual, and refractive outcomes. J Cataract Refract 
Surg 2005; 31: 1357-1365

4	 Duffey RJ. Thin flap laser in situ keratomileusis: flap di-
mensions with the Moria LSK-One manual microkeratome 
using the 100-microm head. J Cataract Refract Surg 2005; 31: 
1159-1162

5	 Prandi B, Baviera J, Morcillo M. Influence of flap thickness 

on results of laser in situ keratomileusis for myopia. J Refract 
Surg 2004; 20: 790-796 

6	 Azar DT, Ghanem RC, de la Cruz J, Hallak JA, Kojima T, Al-
Tobaigy FM, Jain S. Thin-flap (sub-Bowman keratomileusis) 
versus thick-flap laser in situ keratomileusis for moderate 
to high myopia: case-control analysis. J Cataract Refract Surg 
2008; 34: 2073-2078

7	 Esquenazi S, Bui V, Grunstein L, Esquenazi I. Safety and 
stability of laser in situ keratomileusis for myopic correc-
tion performed under thin flaps. Can J Ophthalmol 2007; 42: 
592-599

8	 Binder PS. Ectasia after laser in situ keratomileusis. J Cata-
ract Refract Surg 2003; 29: 2419-2429 

9	 Randleman JB, Russell B, Ward MA, Thompson KP, Stult-
ing RD. Risk factors and prognosis for corneal ectasia after 
LASIK. Ophthalmology 2003; 110: 267-275 

10	 Yi WM, Joo CK. Corneal flap thickness in laser in situ ker-
atomileusis using an SCMD manual microkeratome. J Cata-
ract Refract Surg 1999; 25: 1087-1092 

11	 Eleftheriadis H, Prandi B, Diaz-Rato A, Morcillo M, Sabater 
JB. The effect of flap thickness on the visual and refractive 
outcome of myopic laser in situ keratomileusis. Eye (Lond) 
2005; 19: 1290-1296  

12	 Müller LJ, Pels E, Vrensen GF. The specific architecture of 
the anterior stroma accounts for maintenance of corneal cur-
vature. Br J Ophthalmol 2001; 85: 437-443 

13	 Turss R, Friend J, Reim M, Dohlman CH. Glucose concen-
tration and hydration of the corneal stroma. Ophthalmic Res 
1971; 2: 253-260

S- Editor  Wu X    L- Editor  Wang TQ    E- Editor  Li JY

Ghanem AA et al . Thin-fl������������������������������    ap LASIK for myopic correction



ACKNOWLEDGMENTS

Acknowledgments to reviewers of World Journal of 
Ophthalmology 

Many reviewers have contributed their expertise and 
time to the peer review, a critical process to ensure the 
quality of  World Journal of  Ophthalmology. The editors 
and authors of  the articles submitted to the journal are 
grateful to the following reviewers for evaluating the 
articles (including those published in this issue and those 
rejected for this issue) during the last editing time period.

Stephen A Vernon, Professor, Department of  Ophthalmology, 
University Hospital, Nottingham, NG7 2UH, United Kingdom

Yoshihiro Hotta, MD, Professor, Ophthalmology Department, 
Hamamatsu University School of  Medicine, 1-20-1 Handayama, 
Higashi-ku, Hamamatsu 431-3192, Japan

Colin Ian Clement, BSc, MBBS, PhD, FRANZC, Glaucoma 
Unit, Sydney Eye Hospital, 8 Macquarie Street, Sydney, NSW 
2000, Australia

Necip Kara, MD, Department of  Ophthalmology, Kanuni 
Sultan Suleyman Education and Research Hospital, 34290 
Istanbul, Turkey

Alireza Ghaffarieh, MD, Research Fellowship, Department of  
Ophthalmology and Visual Sciences, University of  Wisconsin 
School of  Medicine and Public Health, Madison, WI 53726, 
United States

World J Ophthalmol 2011 December 30; 1(1): I
ISSN 2218-6239 (online)

© 2011 Baishideng. All rights reserved.

World Journal of 
OphthalmologyW J O

Online Submissions: http://www.wjgnet.com/2218-6239office
wjophthalmol@wjgnet.com
www.wjgnet.com

IWJO|www.wjgnet.com December 30, 2011|Volume 1|Issue 1|



Events Calendar 2012
JaJanuary 13-15, 2012
3rd Annual Congress of ASETCIRC
Athens, Greece

January 13-15, 2012
7th Pan-Hellenic Vitreo-Retinal 
Meeting
Athens, Greece

January 14-15, 2012
7th Pan-Hellenic Vitreo-Retinal 
Meeting
St. Gallen, Switzerland

January 20-21, 2012
2nd EURETINA Winter Meeting
Madrid, Spain

January 28, 2012
16th ESCRS Winter Meeting
Rome, Italy

February 3-5, 2012
ASCRS 2012 - Winter update
Prague, Czech Republic

February 16-20, 2012
World Ophthalmology Congress 
2012 
Abu Dhabi, United Arab Emirates

February 16-20, 2012
World Ophthalmology Congress 
2012
Play del Carmen, Mexico

February 16-20, 2012
2nd EUROLAM Macula and Retina 
Congress
Abu Dhabi, United Arab Emirates

March 5-7, 2012
2nd International Conference 
on Clinical & Experimental 
Ophthalmology 
Omaha Marriott, NE, United States

March 16-17, 2012 
3rd COPHy - Controversies in 
Ophthalmology
Miami, FL, United States

March 22-25, 2012
27th Asia Pacific Academy of 
Ophthalmology Congress - APAO/
SOE
Istanbul, Turkey

March 22-25, 2012
The 3rd World Congress on 
Controversies in Ophthalmology
Istanbul, Turkey

March 29-April 1, 2012
International Congress of 
Ophthalmology and Optometry
Hangzhou, China

April 12, 2012
Conference for Ophthalmic 
Educators in Busan
Busan, South Korea

April 13-16, 2012
The 27th Asia Pacific Academy of 
Ophthalmology Congress
BEXCO, Busan, South Korea

April 13-16, 2012
ARVO 2012
Busan, South Korea

April 20, 2012
The America Conference on Pediatric 
Cerebral Visual Impairement
Children's Hospital and Medical 
Center
Omaha, Nebraska

May 5, 2012
ARVO/ISIE Imaging Conference
Fort Lauderdale, FL, United States

May 6-10, 2012
10th International Congress of 
Società Oftalmologica Italiana
Fort Lauderdale, FL, United States

May 23-26, 2012
16th Afro-Asian Congress of 
Ophthalmology - 5th Mediterranean 
Retina Meeting
Milan, Italy

June 13-16, 2012 
25th International Congress of 
German Ophthalmic Surgeons
Istanbul, Turkey

June 14-17, 2012
10th European Glaucoma Society 
Congress
Nuernberg, Germany

June 15–16, 2012
Drug and Gene Delivery to the Back 
of the Eye: From Bench to Bedside
Aurora, Colorado

June 17-22, 2012 
EUPO 2012
Copenhagen, Denmark

June 29-July 1, 2012
ISER 2012
Leuven, Belgium

July 22-27, 2012
12th EURETINA Congress
Berlin, Germany

September 6-9, 2012
XXX Congress of the ESCRS
Milan, Italy

September 8-12, 2012 
2nd Biennial Symposium on AMD 
Milan, Italy

September 19-20, 2012
ICO 2012: International Conference 
on Ophthalmology
Berlin, Germany

September 21-22, 2012
92nd National Congress of Società 
Oftalmologica Italiana
Boston, MA, United States

October 19-20, 2012
6th International Conference on 
Ocular Infections
Milan, Italy

November 28-December 1st, 2012 
Videocatarattarefrattiva 2012
Rome, Italy

December 26-28, 2012
International Conference on 
Ophthalmology and Optometry
Bangkok, Thailand
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GENERAL INFORMATION
World Journal of  Ophthalmology (World J Ophthalmol, WJO, online ISSN 
2218-6239, DOI: 10.5318) is a bimonthly peer-reviewed, online, 
open-access (OA), journal supported by an editorial board consisting 
of  103 experts in ophthalmology from 27 countries.

The biggest advantage of  the OA model is that it provides free, 
full-text articles in PDF and other formats for experts and the pub-
lic without registration, which eliminates the obstacle that traditional 
journals possess and usually delays the speed of  the propagation 
and communication of  scientific research results. The open access 
model has been proven to be a true approach that may achieve the 
ultimate goal of  the journals, i.e. the maximization of  the value to 
the readers, authors and society.

Maximization of personal benefits
The role of  academic journals is to exhibit the scientific levels of  
a country, a university, a center, a department, and even a scientist, 
and build an important bridge for communication between 
scientists and the public. As we all know, the significance of  the 
publication of  scientific articles lies not only in disseminating 
and communicating innovative scientific achievements and 
academic views, as well as promoting the application of  scientific 
achievements, but also in formally recognizing the "priority" and 
"copyright" of  innovative achievements published, as well as 
evaluating research performance and academic levels. So, to realize 
these desired attributes of  WJO and create a well-recognized 
journal, the following four types of  personal benefits should be 
maximized. The maximization of  personal benefits refers to the 
pursuit of  the maximum personal benefits in a well-considered 
optimal manner without violation of  the laws, ethical rules and the 
benefits of  others. (1) Maximization of  the benefits of  editorial 
board members: The primary task of  editorial board members is 
to give a peer review of  an unpublished scientific article via online 
office system to evaluate its innovativeness, scientific and practical 
values and determine whether it should be published or not. During 
peer review, editorial board members can also obtain cutting-edge 
information in that field at first hand. As leaders in their field, they 
have priority to be invited to write articles and publish commentary 
articles. We will put peer reviewers’ names and affiliations along 
with the article they reviewed in the journal to acknowledge their 
contribution; (2) Maximization of  the benefits of  authors: Since 
WJO is an open-access journal, readers around the world can 
immediately download and read, free of  charge, high-quality, peer-
reviewed articles from WJO official website, thereby realizing the 
goals and significance of  the communication between authors and 
peers as well as public reading; (3) Maximization of  the benefits 
of  readers: Readers can read or use, free of  charge, high-quality 
peer-reviewed articles without any limits, and cite the arguments, 
viewpoints, concepts, theories, methods, results, conclusion or facts 
and data of  pertinent literature so as to validate the innovativeness, 
scientific and practical values of  their own research achievements, 
thus ensuring that their articles have novel arguments or viewpoints, 
solid evidence and correct conclusion; and (4) Maximization of  the 
benefits of  employees: It is an iron law that a first-class journal is 
unable to exist without first-class editors, and only first-class editors 
can create a first-class academic journal. We insist on strengthening 
our team cultivation and construction so that every employee, in 
an open, fair and transparent environment, could contribute their 

wisdom to edit and publish high-quality articles, thereby realizing 
the maximization of  the personal benefits of  editorial board 
members, authors and readers, and yielding the greatest social and 
economic benefits.

Aims and scope
The aim of  WJO is to report rapidly new theories, methods and tech-
niques for prevention, diagnosis, treatment, rehabilitation and nurs-
ing in the field of  ophthalmology. WJO covers diagnostic imaging, 
optometry, ocular fundus diseases, cataract, glaucoma, keratopathy, 
ocular trauma, strabismus, and pediatric ocular diseases, blindness 
prevention, traditional medicine, integrated Chinese and Western 
medicine, evidence-based medicine, epidemiology and nursing. The 
journal also publishes original articles and reviews that report the re-
sults of  applied and basic research in fields related to ophthalmology, 
such as immunology, physiopathology, cell biology, pharmacology, 
medical genetics, and pharmacology of  Chinese herbs.

Columns
The columns in the issues of  WJO will include: (1) Editorial: To in-
troduce and comment on the substantial advance and its importance 
in the fast-developing areas; (2) Frontier: To review the most repre-
sentative achievements and comment on the current research status 
in the important fields, and propose directions for the future research; 
(3) Topic Highlight: This column consists of  three formats, includ-
ing (A) 10 invited review articles on a hot topic, (B) a commentary 
on common issues of  this hot topic, and (C) a commentary on the 
10 individual articles; (4) Observation: To update the development 
of  old and new questions, highlight unsolved problems, and provide 
strategies on how to solve the questions; (5) Guidelines for Clinical 
Practice: To provide guidelines for clinical diagnosis and treatment; (6) 
Review: To systemically review the most representative progress and 
unsolved problems in the major scientific disciplines, comment on 
the current research status, and make suggestions on the future work; 
(7) Original Articles: To originally report the innovative and valuable 
findings in ophthalmology; (8) Brief  Articles: To briefly report the 
novel and innovative findings in ophthalmology; (9) Case Report: To 
report a rare or typical case; (10) Letters to the Editor: To discuss and 
make reply to the contributions published in WJO, or to introduce 
and comment on a controversial issue of  general interest; (11) Book 
Reviews: To introduce and comment on quality monographs of  
ophthalmology; and (12) Guidelines: To introduce consensuses and 
guidelines reached by international and national academic authorities 
worldwide on the research in ophthalmology.
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SPECIAL STATEMENT
All articles published in this journal represent the viewpoints of  the 
authors except where indicated otherwise.

Biostatistical editing
Statistical review is performed after peer review. We invite an expert 
in Biomedical Statistics from to evaluate the statistical method used 
in the paper, including t-test (group or paired comparisons), chi-
squared test, Ridit, probit, logit, regression (linear, curvilinear, or 
stepwise), correlation, analysis of  variance, analysis of  covariance, 
etc. The reviewing points include: (1) Statistical methods should 
be described when they are used to verify the results; (2) Whether 
the statistical techniques are suitable or correct; (3) Only homoge-
neous data can be averaged. Standard deviations are preferred to 
standard errors. Give the number of  observations and subjects (n). 
Losses in observations, such as drop-outs from the study should be 
reported; (4) Values such as ED50, LD50, IC50 should have their 
95% confidence limits calculated and compared by weighted probit 
analysis (Bliss and Finney); and (5) The word ‘significantly’ should 
be replaced by its synonyms (if  it indicates extent) or the P value (if  
it indicates statistical significance). 

Conflict-of-interest statement
In the interests of  transparency and to help reviewers assess any po-
tential bias, WJO requires authors of  all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests  
in relation to the submitted work. Referees are also asked to indi-
cate any potential conflict they might have reviewing a particular 
paper. Before submitting, authors are suggested to read “Uniform 
Requirements for Manuscripts Submitted to Biomedical Journals: 
Ethical Considerations in the Conduct and Reporting of  Research: 
Conflicts of  Interest” from International Committee of  Medical 
Journal Editors (ICMJE), which is available at: http://www.icmje.
org/ethical_4conflicts.html. 

Sample wording: [Name of  individual] has received fees for serv-
ing as a speaker, a consultant and an advisory board member for [names 
of  organizations], and has received research funding from [names of  
organization]. [Name of  individual] is an employee of  [name of  or-
ganization]. [Name of  individual] owns stocks and shares in [name of  
organization]. [Name of  individual] owns patent [patent identification 
and brief  description]. 

Statement of informed consent
Manuscripts should contain a statement to the effect that all human 
studies have been reviewed by the appropriate ethics committee or it 
should be stated clearly in the text that all persons gave their informed 
consent prior to their inclusion in the study. Details that might disclose 
the identity of  the subjects under study should be omitted. Authors 
should also draw attention to the Code of  Ethics of  the World Medi-
cal Association (Declaration of  Helsinki, 1964, as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should follow 
the highest standards and the trial should conform to Good Clini-
cal Practice (for example, US Food and Drug Administration Good 
Clinical Practice in FDA-Regulated Clinical Trials; UK Medicines 

Research Council Guidelines for Good Clinical Practice in Clinical 
Trials) and/or the World Medical Association Declaration of  Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If  doubt exists whether the research was conducted 
in accordance with the above standards, the authors must explain the 
rationale for their approach and demonstrate that the institutional 
review body explicitly approved the doubtful aspects of  the study. 

Before submitting, authors should make their study approved by 
the relevant research ethics committee or institutional review board. 
If  human participants were involved, manuscripts must be accompa-
nied by a statement that the experiments were undertaken with the 
understanding and appropriate informed consent of  each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If  experimental animals were used, 
the materials and methods (experimental procedures) section must 
clearly indicate that appropriate measures were taken to minimize 
pain or discomfort, and details of  animal care should be provided.

SUBMISSION OF MANUSCRIPTS
Manuscripts should be typed in 1.5 line spacing and 12 pt. Book 
Antiqua with ample margins. Number all pages consecutively, and 
start each of  the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion, 
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the 
opinions expressed by contributors. Manuscripts formally accepted 
for publication become the permanent property of  Baishideng 
Publishing Group Co., Limited, and may not be reproduced by any 
means, in whole or in part, without the written permission of  both 
the authors and the publisher. We reserve the right to copy-edit and 
put onto our website accepted manuscripts. Authors should follow 
the relevant guidelines for the care and use of  laboratory animals 
of  their institution or national animal welfare committee. For the 
sake of  transparency in regard to the performance and reporting of  
clinical trials, we endorse the policy of  the ICMJE to refuse to pub-
lish papers on clinical trial results if  the trial was not recorded in a 
publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsored 
by the United States National Library of  Medicine and we encour-
age all potential contributors to register with it. However, in the case 
that other registers become available you will be duly notified. A 
letter of  recommendation from each author’s organization should 
be provided with the contributed article to ensure the privacy and 
secrecy of  research is protected.

Authors should retain one copy of  the text, tables, photo
graphs and illustrations because rejected manuscripts will not be 
returned to the author(s) and the editors will not be responsible 
for loss or damage to photographs and illustrations sustained dur-
ing mailing.

Online submissions
Manuscripts should be submitted through the Online Submission 
System at: http://www.wjgnet.com/2218-6239office/. Authors are 
highly recommended to consult the ONLINE INSTRUCTIONS 
TO AUTHORS (http://www.wjgnet.com/2218-6239/g_info_ 
20100722180051.htm) before attempting to submit online. 
For assistance, authors encountering problems with the Online 
Submission System may send an email describing the problem to 
wjophthalmol@wjgnet.com, or by telephone: +86-10-85381892. 
If  you submit your manuscript online, do not make a postal 
contribution. Repeated online submission for the same manuscript 
is strictly prohibited.

MANUSCRIPT PREPARATION
All contributions should be written in English. All articles must be 
submitted using word-processing software. All submissions must be 
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample mar-
gins. Style should conform to our house format. Required informa-
tion for each of  the manuscript sections is as follows:
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Instructions to authors

Title page
Title: Title should be less than 12 words.

Running title: A short running title of  less than 6 words should be 
provided.

Authorship: Authorship credit should be in accordance with the 
standard proposed by ICMJE, based on (1) substantial contribu-
tions to conception and design, acquisition of  data, or analysis and 
interpretation of  data; (2) drafting the article or revising it critically 
for important intellectual content; and (3) final approval of  the ver-
sion to be published. Authors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete 
name of  institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of  Pathology, Chengde 
Medical College, Chengde 067000, Hebei Province, China. One au-
thor may be represented from two institutions, for example, George 
Sgourakis, Department of  General, Visceral, and Transplantation 
Surgery, Essen 45122, Germany; George Sgourakis, 2nd Surgical 
Department, Korgialenio-Benakio Red Cross Hospital, Athens 
15451, Greece

Author contributions: The format of  this section should be: 
Author contributions: Wang CL and Liang L contributed equally 
to this work; Wang CL, Liang L, Fu JF, Zou CC, Hong F and Wu 
XM designed the research; Wang CL, Zou CC, Hong F and Wu 
XM performed the research; Xue JZ and Lu JR contributed new 
reagents/analytic tools; Wang CL, Liang L and Fu JF analyzed the 
data; and Wang CL, Liang L and Fu JF wrote the paper.

Supportive foundations: The complete name and number of  sup-
portive foundations should be provided, e.g. Supported by National 
Natural Science Foundation of  China, No. 30224801

Correspondence to: Only one corresponding address should be 
provided. Author names should be given first, then author title, af-
filiation, the complete name of  institution, city, postcode, province, 
country, and email. All the letters in the email should be in lower 
case. A space interval should be inserted between country name and 
email address. For example, Montgomery Bissell, MD, Professor of  
Medicine, Chief, Liver Center, Gastroenterology Division, Universi-
ty of  California, Box 0538, San Francisco, CA 94143, United States. 
montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of  +, coun-
try number, district number and telephone or fax number, e.g. Tele-
phone: +86-10-85381892 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review. 
Normally, three experts are invited for each article. Decision for 
acceptance is made only when at least two experts recommend 
an article for publication. Reviewers for accepted manuscripts are 
acknowledged in each manuscript, and reviewers of  articles which 
were not accepted will be acknowledged at the end of  each issue. 
To ensure the quality of  the articles published in WJO, reviewers of  
accepted manuscripts will be announced by publishing the name, 
title/position and institution of  the reviewer in the footnote ac-
companying the printed article. For example, reviewers: Professor 
Jing-Yuan Fang, Shanghai Institute of  Digestive Disease, Shanghai, 
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong Uni-
versity, Shanghai, China; Professor Xin-Wei Han, Department of  
Radiology, The First Affiliated Hospital, Zhengzhou University, 
Zhengzhou, Henan Province, China; and Professor Anren Kuang, 
Department of  Nuclear Medicine, Huaxi Hospital, Sichuan Univer-
sity, Chengdu, Sichuan Province, China.

Abstract
There are unstructured abstracts (no less than 256 words) and 

structured abstracts (no less than 480). The specific requirements 
for structured abstracts are as follows: 

An informative, structured abstracts of  no less than 480 words 
should accompany each manuscript. Abstracts for original contri-
butions should be structured into the following sections. AIM (no 
more than 20 words): Only the purpose should be included. Please 
write the aim as the form of  “To investigate/study/…; MATERI-
ALS AND METHODS (no less than 140 words); RESULTS (no 
less than 294 words): You should present P values where appropri-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, P < 0.001; CONCLUSION (no 
more than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which 
reflect the content of  the study.

Text
For articles of  these sections, original articles and brief  articles, the 
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and 
DISCUSSION, and should include appropriate Figures and Tables. 
Data should be presented in the main text or in Figures and Tables, 
but not in both. The main text format of  these sections, editorial, 
topic highlight, case report, letters to the editors, can be found at: 
http://www.wjgnet.com/2218-6239/g_info_list.htm. 

Illustrations
Figures should be numbered as 1, 2, 3, etc., and mentioned clearly 
in the main text. Provide a brief  title for each figure on a sepa-
rate page. Detailed legends should not be provided under the 
figures. This part should be added into the text where the figures 
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples 
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wjgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all elements compiled is 
necessary in line-art image. Scale bars should be used rather than 
magnification factors, with the length of  the bar defined in the leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured 
areas. Please use uniform legends for the same subjects. For exam-
ple: Figure 1  Pathological changes in atrophic gastritis after treat-
ment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is our principle 
to publish high resolution-figures for the printed and E-versions.

Tables
Three-line tables should be numbered 1, 2, 3, etc., and mentioned 
clearly in the main text. Provide a brief  title for each table. Detailed 
legends should not be included under tables, but rather added into 
the text where applicable. The information should complement, 
but not duplicate the text. Use one horizontal line under the title, a 
second under column heads, and a third below the Table, above any 
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP < 
0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). If  
there are other series of  P values, cP < 0.05 and dP < 0.01 are used. 
A third series of  P values can be expressed as eP < 0.05 and fP < 0.01. 
Other notes in tables or under illustrations should be expressed as 
1F, 2F, 3F; or sometimes as other symbols with a superscript (Arabic 
numerals) in the upper left corner. In a multi-curve illustration, each 
curve should be labeled with ●, ○, ■, □, ▲, △, etc., in a certain se-
quence.
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tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining 
written permission to use any copyrighted text and/or illustrations.
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blood glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L; blood 
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