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Abstract

Background: Dry eye syndrome isamultifactorial disease
of pre-corneal tear film that results in ocular discomfort,
visual disturbance, and tear film instability, with potential
damage to the ocular surface.

Aimof Study: Was to evaluate the incidence of dry eye
in patients undergoing clear cornea phacoemulsification and
evaluate the age as a risk factor associated with eye dryness
after phacoemulsification surgery.

Patients and Methods: This was a observational prospec-
tive study conducted on 60 eyes with no dry eye signs or
symptoms, who underwent clear corneal phacoemulsification
for cataract, carried out at Ophthalmology Departments of
Kalwoon Hospital and Faculty of Medicine, Al-Azhar Uni-
versity Hospitals (Al-Hussein and Sayed Galal Hospital s)
during the period between January 2020 till January 2021.

Results: Our results indicated that values of Schirmer test
and tear break-up time test changed following the operation.
The tear film break-up time (TBUT) value had changed post-
operatively on day 1 and day 7 remarkably. Statistically
significant difference was observed between TBUT values on
day 1 (6.08+1.19) and day 7 (7.06% 1.2) when compared with
preoperative value (11.1 £ 1), (p-value <0.001). The Schirmer
test value has changed post-operatively on day 1 and day 7
remarkably. Statistically significant difference was observed
between Schirmer test valueon day 1 (9.8+1.4) and day 7
(12.08£1.3) when compared with preoperative value (14.1
£2.2), (p-value <0.001).

Conclusion: Our findings showed a gradual improvement
in tear film break-up time and Schirmer's test results when
the patients were reviewed at 1 month.
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Introduction

THE tear filmisathin fluid layer that covers the
outer mucosal surface of the eye. It is composed
of three layers; superficial thin lipid layer, which
is produced by the meibomian glands and its prin-
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cipal function, isto retard tear evaporation and to
assist in uniform tear spreading [1].

A middle thick agueous layer, thislayer is
produced by the main lacrimal glands (reflex tear-
ing), as well as by the accessory lacrimal glands
of Krause and Wolfring (basic tearing). The amount
and composition of thislayer is critical for the
health, maintenance and protection of the cells of
the cornea and conjunctiva, also it has anti-adhesive
and lubricant properties. This ensures that protein
and debris generally do not adhere to the corneal
surface [2].

Aninnermost hydrophilic mucin layer; is pro-
duced by both the conjunctival goblet cells and
the ocular surface epithelium, the hydrophilic
quality of the mucin allows the aqueous layer to
spread over the corneal epithelium. The importance
of mucin in tears has emphasized the realization
that tears are not predominantly aqueous but are
probably atype of mucin gel. A dysfunction of any
of these three layers can result in dry eye disease

(3.

Dry eye syndrome is amultifactorial disease
of pre-corneal tear film that resultsin ocular dis-
comfort, visual disturbance, and tear film instability,
with potential damage to the ocular surface [4].
The diagnosis of dry eyeis based on the clinical
features and some diagnostic tests such as tear
break-up time, tear meniscus height, and rose
Bengal staining. The assessment of tear production
by Schirmer I test (ST) isthe most common test
in the evaluation of dry eye. It measures the basal
tear secretion and the function of the main lacrimal
gland [5].

Clear cornea phacoemulsification has become
one of the safest, most successful, and most fre-
quently performed outpatient surgeries; however,
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as with other corneal surgeries, it may alter the
ocular surface and disrupt normal tear function [6].
Post-operative dry eye has been implicated as the
most important obstacle to patient's satisfaction
despite an excellent visual recovery [7].

Factors that are responsible for development
of dry eye after cataract surgeries include prolonged
use of antibiotic-steroid eye drops, decrease tear
film break-up time due to surface irregularity at
the site of the incision, decrease mucin production
from the conjunctiva secondary to incision place-
ment, decrease corneal sensation due to surgical
incision which disrupts the cornea-lacrimal gland
loop leading to reduced tear secretion, poor tear
film production and stability due to surgically
induced ocular inflammation and exposure to light
from the operating microscope [g].

The aim of present study was to evaluate the
incidence of dry eyein patients undergoing clear
cornea phacoemulsification and evaluate the age
as arisk factor associated with eye dryness after
phacoemulsification surgery.

Patients and M ethods

This was a observational prospective study
conducted on 60 eyes with no dry eye signs or
symptoms, who underwent clear corneal phacoe-
mulsification for cataract, carried out at Ophthal-
mology Departments of Kalwoon Hospital and
Faculty of Medicine, Al-Azhar University Hospitals
(Al-Hussein and Sayed Galal Hospitals).

Inclusion criteria:

Both genders, and patients having unilateral or
bilateral cataract.

Exclusion criteria;

Pre-existing glaucoma, disorders of lids, con-
junctiva, cornea, sclera and nasolacrimal pathway,
chemical burns, radiation, previous history of
ocular trauma, surgery or laser, use of contact
lenses, patients on chronic ocular medications,
history of drug intake which interfere with tear
film stability, patients with ocular manifestations
of systemic disease as Sjogren's syndrome, rheu-
matoid arthritis and other autoimmune disorders,
patients with intraoperative complications like
posterior capsule rupture, inability to implant
intraocular lens (I0OL) in bag; postoperative com-
plications like toxic anterior segment syndrome or
endophthalmitis, and patients who reject enrollment
in the study.
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All subjectsinvolved in the current study were
informed about the nature and details of the current
work and awritten consent was obtained from each
participant. The study was approved by the local
Ethics Committee, Faculty of Medicine, Al-Azhar
University.

All patients wer e subjected to the following:

i- History and clinical examination: History
taking including history of ocular disorders and
detailed systemic examination were performed for
study patients. Every patient was subjected to
detailed pre-operative assessment with adlit lamp
biomicroscopy. Tear film function was assessed
one day before operation by Schirmer test-1 (ST-
1) and tear film break-up time (TBUT) and data
were collected.

ii- Phacoemul sification technique: All patients
underwent clear cornea phacoemulsification. The
procedure was performed by 3 surgeons using
standard preoperative, intraoperative, and postop-
erative techniques and regimens. All the patient's
pupil were dilated with tropicamide 1%. Benoxi-
nate Hcl 0.4% eye drops was used as topical
anesthesia before sterilization of the eye. A standard
phacoemulsification technique and foldable poste-
rior chamber intraocular lens was implanted in the
capsular bag through clear corneal incision. A 2.8
to 3.2mm superior clear corneal incision was per-
formed using a calibrated knife. Capsulorhexis,
hydrodis section, and nucleus rotation were per-
formed.

A phacoemulsification tip was used to emulsify
the lens nucleus then irrigation aspiration of residual
cortical matter, and inside the capsular bag afold-
able intraocular lens (I0OL) was implanted. The
viscoelastic material was removed; the incision
was hydrated using a 30 G cannula.

iii- Postoperative topical eye treatment: All the
patients recqiét/ed Ofloxacin 0.3% ED (6 times per
day during — week, then 3 times per day during
2nd week, then stopped). Prednisolone acetate 1 %
ED (6 times per day during 1 st week, then 3 times
per day during 2nd week, then 3 times per day
during 3rd week, then twice daily during 4th week
then stopped).

iv- Assessment of Tear filmfunction: Tear film
function was assessed by Schirmer test-1 (ST-1)
and tear film break-up time (TBUT). Datawere
collected preoperatively and at 1 day, 1 week, 1
month postoperatively. All the tests were performed
pre-operatively and post-operatively by the same
observer. All the tests were done at a 10-min (at
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least) interval to minimize reflex tearing secondary
to the previous one.

Satistical analysis:

Datawere analyzed using Statistical Program
for Social Science (SPSS) version 24. Quantitative
data were expressed as mean * standard deviation
(SD). Qualitative data were expressed as frequency
and percentage. |ndependent-samples t-test of
significance was used when comparing between
two means. Mann-Whitney U test was used when
comparing between two means for abnormal dis-
tributed data. A one-way analysis of variance
(ANOVA) when comparing between more than
two means. Chi-square test was used when com-
paring between non-parametric data. Pearson's
correlation coefficient (r) test was used for corre-
lating data. Post Hoc test was used for multiple
comparisons between different variables. p-value
<0.05 was considered significant.

Results

Table (1): Demographic description of studied patients.
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Table (3): Post-Hoc test for multiple comparisons of Schirmer
and TBUT results.

Studied patients
(N =60)
Age (years):
Mean +SD 58.9+9.6
Min - Max 45-75
Sex:
Male 34 56.7%
Female 26 43.3%

p-
LSD value
Schirmer
(in mm):
1 Day 1 Day Postoperatively 43  <0.001 HS

preoperatively 7 Days Postoperatively 2.03 <0.001 HS
30 Days Postoperatively 0.28 0.353 NS

1 Day 1 Day preoperatively —4.3 <0.001HS
postoperatively 7 Days Postoperatively —-2.3 <0.001HS
30 Days Postoperatively —4.08 <0.001 HS

7 Days 1 Day preoperatively —2.03 <0.001HS
postoperatively 1 Day Postoperatively 2.3  <0.001 HS
30 Days Postoperatively —1.75 <0.001 HS

30 Days 1 Day preoperatively -0.2 0.353NS
postoperatively 1 Day Postoperatively  4.08 <0.001 HS
7 Days Postoperatively 1.75 <0.001 HS

TBUT

(insec):

1 Day 1 Day Postoperatively 505 <0.001HS

preoperatively 7 Days Postoperatively 4.06 <0.001 HS
30 Days Postoperatively 2.3  <0.001 HS

1 Day 1 Day preoperatively -5.05 <0.001 HS
postoperatively 7 Days Postoperatively —0.98 <0.001 HS
30 Days Postoperatively —2.7 <0.001 HS

7 Days 1 Day preoperatively —4.06 <0.001HS
postoperatively 1 Day Postoperatively  0.98 <0.001 HS
30 Days Postoperatively —1.76 <0.001 HS

30 Days 1 Day preoperatively —2.3 <0.001HS
postoperatively 1 Day Postoperatively  2.75 <0.001 HS
7 Days Postoperatively 1.76 <0.001 HS

LSD: Least significant difference.

Table (4): Correlation study between age and Schirmer test.

Table (2): Results of Schirmer and TBUT before and after Variables (N p-vaue
Phacoemulsification. Age vs Schirmer 1 day preoperatively -0.36 0.004S
1Day 1Day 7Days 30Days Age vs Schirmer 1 day postoperatively -039 0.002S
before  After After After ; Agevs Schirmer 7 days postoperatively -0.32 0.012S
(N=60) (N=60) (N=60) (N=60) “24¢ Adge vs Schirmer 30 day postoperatively -0.3  0.019S
Schirmer (r): Pearson correlation coefficient.
(in mm): S: p-value <0.05 is considered significant.
Mean 141 9.8 12.08 138 <0.001

+SD +2.2 +14 +13 +15 HS
Range  10-20 7-12 10-17 10-18

TBUT

(insec.):
Mean 111 6.08 7.06 8.8 <0.001
+SD +1.09 +119 12 +13 HS
Range 10-14 49 5-10 6-11

Table (5): Correlation study between age and TBUT test.

Variables (n p-vaue
Agevs TBUT 1 day preoperatively 028 0.03S
Agevs TBUT 1 day postoperatively -049 <0.001HS
Agevs TBUT 7 days postoperatively -0.52  <0.001 HS
Agevs TBUT 30 day postoperatively -0.63  <0.001 HS

F: F-value of oneway ANOVA.

(r) : Pearson correlation coefficient.
S p-vaue<0.05 is considered significant.
HS : p-value <0.001 is considered highly significant.
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Discussion

Asregard description of age & sex, the mean
age of al studied patients was 58.9+9.6 years with
minimum age of 45 years and maximum age of 75
years. There were 34 males (56.7%) and 26 females
(43.3%).

Our resultsindicated that values of Schirmer
test and tear break-up time test changed following
the operation compared with data collected before
the surgery.

The TBUT value changes post-operatively at
day 1 and day 7 remarkably. Statistically significant
difference was observed between TBUT value on
day 1 (6.08%1.19) and day 7 (7.06* 1.2) when
compared with pre-operative value (11.1 *1), (p-
value <0.001).

The Schirmer test value changes post-
operatively on day 1 and day 7 remarkably. Statis-
tically significant difference was observed between
TBUT valueon day 1 (9.8+1.4) and day 7 (12.08+
1.3) when compared with pre-operative vaue (14.1
12.2), (p-value <0.001).

According to TBUT and Schirmer tests we
found that the incidence of dry eye in patients
undergoing clear cQrnea phacoemulsification was
29.6% (29 eye) at = day postoperatively, 16.6%
(10 eyes) at 7 days after operation and 5% (3 eyes)
at 30 days postoperatively.

Our findings showed a gradual improvement
in tear film break-up time and Schirmer's test
results when the patients were reviewed at 1 month.
No significant differences were found on Schirmer
test values between baseline measurements at 1
day preoperative and 30 days postoperative, 14.1
£2.2mm and 13.8% 1.5mm, respectively (p-value
=0.353). TBUT values showed a similar finding
of initial postoperative decline up to 7 days and
then a gradual rise. However, there was a significant
difference of tear BUT test between baseline meas-
urements at 1 day preoperatively and 30 days
postoperatively, 11.1 £ 1sec and 8.8+ 1.3sec, respec-
tively (p-value <0.001).

The results of current study were supported by
Ishrat et a., [4] in which One hundred eyes of 96
patients, including 35 (36.5%) men and 61 (63.5%)
women, were enrolled. The mean age was 63.1
(£8.3) years with arange of 46-85 years. The
majority of women (48, 78.7%) were postmeno-
pausal. In the enrolled eyes, the preoperative mean
TBUT was 15.82sec (£2.99, range 11-22sec). The
preoperative mean score for the ST-1 was 24.33
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+5.44mm at five minutes, (range 15-35mm). Dry
eyes were found in 42% eyes (p<0.001) at 1 week
follow-up. 15% and 9% of the eyesweredry at 1

month and 3 months after the surgery, respectively.

There were significant differencesinthe TBUT

values at 1 week, at 1 month and at 3 months
postoperatively. There was a significant decrease
inthe TBUT valuesin the early postoperative
period at one week as compared to preoperative
findings (8.7+0.48sec vs. 15.8+0.31 seconds p<
0.001). The significant difference was also notice-

able at 1 month follow-up (11.2+0.39 seconds vs.
15.8+0.31 seconds p<0.00 1). However, this differ-
ence became non-significant at 3 months as further
improvement in TBUT occurred 4.3+0.37sec vs.
15.8+0.31 sec p=0.089. Overall, there was ade-

crease in the ST-1 scores during early postoperative
period at one week in all patients as compared to
the preoperative finding (15.2+0.64mm vs 24.5+
0.59mm p<0.001). The significant difference was
also noticeable a 1 month follow-up (19.7 £0.60mm
p<0.001) and at 3 months (21.8 +0.64mmp<0.001).

Cho and Kim [9] carried out study on 70 eyes
of 35 patients to investigate changesin dry eye
symptoms and diagnostic test values after cataract
surgery. They observed the aggravation of dry eye
symptoms and diagnostic test results after cataract
surgery as compared to preoperative measurements.
They concluded that TBUT affected in the early
postoperetive period after cataract surgery which
is consistent with the present study.

Gharaee et a., [10] found no statistically signif-
icant difference between the results of preoperative
and postoperative ST-1. However, similar to our
study, TBUT values differed between preoperative
and postoperative examinations.

Ohet al., [11] found amarked decreasein TBUT
in the early postoperative period in patients who
had undergone phacoemulsification surgery but
ST-1 was within normal range. In addition, at 1
and 3 months postoperatively, the authors noticed
that TBUT and ST-1 values showed improvement,
athough they still remained lower than the baseline.

The results of current study were supported

by Cetinkaya et al., [12] in which 192 eyes of 96
patients (30 males, 66 females) who had undergone
phacoemulsification surgery were enrolled. Their
mean age was 68.46+8.14 standard deviation (SD)
(range 56-83) years. Thirty of them (31%) were
males and 66 (69%) were females. The mean post-

operative 1 st day, 1st week and 1 st month (BUT)
values were significantly lower than preoperative
BUT value (p<0.001, p<0.001, p<0.001), however
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3rd month, 6th month, i year and 2nd year values
were not significantly different from preoperative
value (p=0.441, p=0.078, p=Q.145, p=0.125). The
mean postoperative 1stday,1 week and 1 month
Schirmer Test 1 (ST1) values were significantly
lower than preoperative ST1 value (p<0.001, p<
0,001, p<0.001), however 3rd month, 6th month,
1™ year and 2nd year values were not significantly
different from preoperative value (p=0.748, p=
0.439, p=0.091, p=0.214).

Khanal et al., [13] investigated post phacoemul-
sification changes in cornea sensitivity and tear
physiology in 18 patients. They found that deteri-
oration in corneal sensitivity and tear physiology
is seen immediately after phacoemul sification and
the tear functions recovered within 1-month. We
also found asimilar behavior where TBUT and ST
values started recovering after 1-month.

A prospective observational study in which 100
eyes of 100 patients without preoperative dry eye
were enrolled. Schirmer's Test | and tear break-up
time were performed preoperatively and at 5 days,
10 days, 1-month, and 2 months after phacoemul -
sification surgery. most of the patients were >55
years of age with average of 60.80+5.94 years
(range: 46-70). Preoperatively, the mean ST-I was
17.56+6.88mm. Postoperatively, it progressively
decreased when assessed on day 5 and day 10,
after which however, a gradual rising was seen up
to last follow-up of 2 months. The preoperative
mean TBUT was 16.11 +2.55sec which also fol-
lowed asimilar trend of initial postoperative decline
up to 1-month and then thereiswas a gradual rise
[].

In agreement with our study, Mark et a., [6] a
single-center, prospective, non-randomized study
involving forty-nine (49) eyes of forty-four (44)
patients without preoperative dry eye, who under-
went clear cornea phacoemulsification for age-
related cataract. Fluorescein tear break-up time
(FTBUT) and Schirmer tests with and without
anesthesia were measured before surgery and 1
week, 1 month, and 3 months after surgery. Preop-
erative FTBUT (14.01+0.56 seconds) decreased at
1 week (3.97+0.21 seconds; p<0.001) and at 1
month (5.82+0.32 seconds; p<0.001) after the
surgery and gradually improved by 3 months (8.26
* 0.54 seconds; p<0.001) after surgery. Preoperative
Schirmer test without anesthesia (18.78+ 1.17mm)
decreased at 1 week (14.02 = 1.52mm; p<0.001)
and subsequently recovered by 3 months (16.31
1.34mm; p>0.05). Temporary reduction in physio-
logic tear levels seen one week postsurgery grad-
ually returned to near-normal baseline levels by
the third postoperative month.
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Kohli et a., [14] noted aggravation of both the
signs and symptoms of dry eye in immediate post-
operative period after phacoemulsification. The
sharp deterioration was followed by arecovering
trend towards the end of sixth week. Thistrend is
similar to that reported by our study.

In agreement with our study, Zakyaet al., [15]
demonstrated that phacoemulsification had effects
on the tear film status mainly immediately after
the operation and Schirmer test 1 and tear break-
up time test changed following the operation com-
pared with data collected before the surgery. They
also noted a similar change where Schirmer test
1, and tear break-up time values started returning
to normal level after 1-month. Before the surgery,
Schirmer test 1 was about 17.4 +6.11mm. After
phacoemulsification, it decreased markedly when
measured on day 7, and then a gradual increase
was recorded9.23 £6.26mm,10.40+7.50mm, and
12.30£5.49mm at 7 days, 1 month and 2 month
respectively. Before the surgery, tear break-up time
was 15%2.5sec which decreased up to 1 month and
then showed a gradual improvement.

Dodiaet al., [16] in their study evaluated pro-
spectively 272 patients undergone for phacoemul-
sification cataract surgery and assessed tear film
status by tear film break up time (TBUT) and
Schirmer's test on the pre-operative day, on the
18t 7th and 45th post-operative day. The mean age
was 60.03 years with 36-75 years range. More than
half (54.4%) of the patients belongs to age group
of 51-65 years. On the 45th post-operative day, 42
(15.4%) patients reported altered TBUT and
Schirmer's| test (SIT) value had indicated dry eye.
Statistically significant difference was observed
between TBUT and SIT value on day 1 and 7 when
compared with pre-operative value. Maximum
change in value was reported in both sexes above
65 yearsfor 1 st and 7 th post-operative day. Similar
findings were reported for TBUT value also.

The results of current study were supported
byAl Saad et al., [17] which enrolled forty eyes of
forty patients who underwent phacoemulsification.
All patients were evaluated preoperatively and up
to 6 weeks postoperatively. Tear BUT and Schirmer
test were measured at one, three, and six weeks
postoperatively. The average age was 64.9+9.73
years. There was a significant decrease in Schirmer
test and tear BUT test at one week and three weeks
postoperative by compared to the baseline (p-value
less than 0.05). However, at 6 weeks, the values
became insignificant when compared to the preop-
erative values (p-value more than 0.05).
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In disagreement with our study, Ram et a., [18]
reported no differencesin dry eye between before
and after phacoemulsification in 23 patients when
the TBUT and Schirmer | test with anesthesiawere
performed. The reason for the discrepancy may be
dueto its small sample size, retrospective study
design and type of Schirmer test.

The current study observed a statitically sig-
nificant positive correlation between old age and
changes of tear film after phacoemulsification.

In accordance with our results, Kohli et al.,
[14], Prospective study included 50 eyes with no
dry eye signs or symptoms, who underwent clear
corneal phacoemulsification for senile cataract.
The average age was 60.60+ 8.42 years (42-74
years). 20 (40%) patients were <60 years of age,
30 (60.0%) were >60 years of age. The percentage
of patients below the age of 60 yearswith SI-T
score <10mm and TBUT <10sec at second post-
operative week was 45 %, 50 % respectively. On
the contrary, the percentage of patients above the
age of 60 yearswith SI-T score <10mm and TBUT
<10sec at second post-operative week was 76.7%
and 93.3% respectively.

In agreement with our study, Dodiaet al., [16]
evaluated prospectively 272 patients undergone
phacoemulsification surgery and reported that
higher age is additional risk factor for the dry eye
after phacoemulsification surgery.

Conclusion:

Cataract surgery is capable of triggering dry
eye symptoms and affecting dry eye test values.

The observed changes in tear physiology were
temporary, and a gradual recovery to near normal
tear function level was observed one month after
the surgery.

References

1- FOULKS G.N.: The correlation between the tear film
lipid layer and dry eye disease. Surv. Ophthalmol., 52
(4): 369-374, 2007.

2- DARTT D.A.: Neural regulation of lacrimal gland secre-
tory processes: Relevance in dry eye diseases. Progress
in Retinal and Eye Research, 28 (3): 155-177, 2009.

3- WATANABE H.: Significance of mucin on the ocular
surface. Cornea, 21 (2): 17-22, 2002.

Tear Film Changes after Phacoemulsification

4- ISHRAT S., NEMA N. and CHANDRAVANSHI S.C.
Incidence and pattern of dry eye after cataract surgery
Saudi Journal of Ophthalmology, 33: 34-40, 2019.

5- KASHKOULI M.B., PAKDEL F., AMANI A, etal.: A
Modified Schirmer Test in Dry Eye and Normal Subjects:
Open Versus Closed Eye and Minutel- Versus 5-Minute
Tests. Cornea, 29: 384-387, 2010.

6- MARK P., CHAO G. and RUBEN LIM-BON-SIONG R.:
Dry Eye After Clear Cornea Phacoemulsification. Philipp
J. Ophthalmoal., 38: 5-12, 2013.

7- SAHU PK. DASG.K., MALIK A., eta.: Dry eyefol-
lowing phacoemulsification surgery and its relation to
associated intraoperative factors. Middle East Afr. J.
Ophthalmol., 22: 472-477, 2015.

8- SUTU C., FUKUOKA H. and AFSHARI N.A.: Mecha-
nisms and management of dry eyein cataract surgery
patients. Curr. Opin. Ophthalmol., 27: 24-30, 2016.

9- CHOY.K.and KIM M.S.: Dry eye after cataract surgery
and associated intraoperative risk factors. Korean J.
Ophtalmol., 23: 65-73, 2009.

10- GHARAEE H., MOUSAVI M., DANESHVARR,, et d.:
Effect of clear corneal incision location on tear film
following phacoemulsification surgery. Iran J. Ophthal-
mol., 21: 29-34, 2009.

11-OH T., JUNG Y., CHANG D., et a.: Changesin the tear
film and ocular surface after cataract surgery. Jpn. J.
Ophthalmoal., 56: 113-118, 2012.

12- CETINKAYA S, MESTAN E., ACIRN.O., etal.: The
course of dry eye after phacoemulsification surgery. BMC
Ophthalmal., 68: 1-5, 2015.

13- KHANAL S, TOMLINSON A., ESAKOWITZ L., etal.:
Changesin corneal sensitivity and tear physiology after
phacoemulsification. Ophthalmic Physiol. Opt., 28: 127-
134, 2008.

14- KOHLI P, ARYA SK., RAI A,, et d.: Changesin ocular
surface status after phacoemulsification in patients with
senile cataract. Int. Ophthalmol., 56: 113-118, 2019.

15- ZAKYA A.G.,, MARAYA H.M., SAID K.E., et a.: Role
of phaco time and microscopic light exposuretimein
causing dryness after phacoemulsification Menoufia
Medical Journal, 32 (2): 223-227, 2019.

16- DODIA K., BAPAT S. and CHUDASAMA R.K.: Dry
eyerisk factors after phacoemulsification cataract surgery
at a secondary care hospital. International Journal of
Health & Allied Sciences, 2 (4): 242-245, 2013.

17-AL SAAD M.M., SHEHADEH A.B., AL RYALAT SA.,
et a.: Evaluation of Dry Eye after Cataract Surgery.
Bahrain Medical Bulletin, 42 (1): 40-43, 2020.

18- RAM J, GUPTA A, BRAR G.S,, et a.: Outcomes of
phacoemulsification in patients with dry eye. J. Cataract
Refract Surg., 28: 1386-1389, 2002.



Ahmed M. Ragab, et al. 2505

slatdi oliadt A1) dad £ g0t A do Ol i
Atigall 352 Olox gally

call i g ledil 4 iy L5E i posasll Jucuall s Ll camy Jolsall ssaie gaye o8 Gladl Guall Lopdlie &l vyt
al) s BB Jlaia pn o gaaall o LAAH il aie s (g pums ol slasals

Lasiya i JalaS yeall pusiy Zuail) 2 3l Lusuial] CMaiond Gpadis il pudyall i cpaall Gilia Sipim paifinum ) (5o Co0g)
Ausall Claton] daljm sy ppsall il

oaial [sual il opuall Gilia palel of clotte g Tae Ve o el Leslbion] Lol 038 el it Bylas o yal

uﬂxw)ﬁbylhléékm\jw A‘Juj‘m‘““:‘w:“'"EAIJ.AJ%‘LfL"“;iLrEQBIJ?,!\’:Gj”J‘O:“JI ‘.L“-“rl-'“‘-’!c@ul @Jﬂl
XYY il i Yo Yl G Lo 8l 3 (ke csead sdbicans (panaal

oy Lo i Halaall sy 15085 g gl y20as iy SR Ny o SUEAS 5 1) Lgal] Bl 311 3l oyt )
aliill 5005 iy pd o Tilian] A 53 58 Ll Brgale S puliadl ally 1 asall i Zalpall sas g gaall Jusaall alidl] a3
a5 () £ V)Y Doleall i aill pn giplin e (V.7 £ Vo) liadl gty (308 2 o A J¥1 ol b g sasll Jassall
S psall b pm it USR] Tk (s Liloma] s 43 5o il gl JSits qolialf asaly Y1 sl i Gl ns ot L
AN V) Deleall 3 Lol o Tl (V.Y 2 VY- A) laadl asally (V. € £ 8. A)

Tan yo cuai Loie oy LSS by ¢ ganll Ussuall alall oK iy 5 Ty Tiauad Lal] Glaags 3l il o padaf s



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

