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The Use of Polyvinyl Alcohol & Povidone 
During The Preoperative and Postoperative 
Management of Phacoemulsification 

Abstract 

Background: To investigate the effect of regular application of polyvinyl alcohol & povidone eye drops during the peri-
operative period in patients undergoing phacoemulsification on the signs and symptoms of dry eye syndrome develop-
ing secondary to phacoemulsification.

Methods: Patients who underwent phacoemulsification due to senile cataract were examined in two separate groups: 
Patients followed with topical moxifloxacin, prednisolone and polyvinyl alcohol & povidone eye drops, Group I , pa-
tients followed with topical moxifloxacin and prednisolone, Group II was separated as.

Results: According to the results obtained from the study, the data vary. Of the patients included in the study (n = 104 
patients), 50% were female and 50% were male, and their average age was 59.83 ± 5.33. In Group I, there was an increase 
in TBUT and Schirmer I values in the postoperative period (p < 0.05), while there was a decrease in the Oxford grading 
scale (p < 0.05). On the other hand, in Group II, while TBUT decreased in the postoperative period (p < 0.05), an increase 
in Oxford grading scale was detected (p < 0.05).

Conclusion: Considering the perioperative period of phacoemulsification surgery, it was observed that the use of pol-
yvinyl alcohol & povidone eye drops contributed positively to dry eye findings. Moreover, the use of preoperative 
artificial tears is extremely important for the prevention of postoperative dry eye syndrome, which reduces the risk of 
infection and thus maintaining healthy homeostasis of the anterior segment.
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INTRODUCTION

Senile cataract is a common cause of treatable low vision 
in several developed countries. Phacoemulsification, 
which is now considered the first choice in senile cat-
aract treatment, provides a rapid postoperative recov-
ery process and less risk of complications. On the other 
hand, phacoemulsification can cause dry eye syndrome 
(DES) by causing meibomian gland dysfunction and 
tear film instability and is described as a temporary dis-
order of the ocular surface(1, 2). During this period, dry 
eye symptoms may be observed in patients (burning, 
stinging, foreign body sensation, redness, reflex tearing, 
dryness sensation). Additionally, it is reported in the lit-
erature that DES symptoms and signs decrease within 
1-3 months after phacoemulsification (2).

Although phacoemulsification, a modern small incision 
cataract surgery procedure, offers rapid postoperative 
recovery, low risk of complications, and good clinical 
outcomes, its harmful effects on the ocular surface can 
both cause DES and increase pre-existing DES. In addi-
tion to being important in terms of DES symptomatolo-
gy, this situation is also important in terms of increasing 
the risk of infection, affecting the optimization of preop-
erative evaluation (topography, tonometry and biomet-
ric measurements, surgical planning) and causing fluc-
tuation in postoperative visual performance (3, 4)

It is known that DES symptoms cause discomfort in the 
postoperative period in patients who underwent preop-
erative and postoperative phacoemulsification, caused 
by the combination of phacoemulsification and DES. 
In conclusion, this study holds significant importance 
in understanding the role of polyvinyl alcohol & pov-
idone eye drops in the management of DES following 
phacoemulsification surgery. By evaluating the impact 
of these eye drops during both the preoperative and 
postoperative periods, the research provides valuable 
insights into how artificial tears can mitigate the dis-
comfort associated with DES, improve ocular surface 
health, and enhance the overall postoperative recovery 
experience for patients. Given the high prevalence of 
DES in cataract surgery patients, this study contributes 
to the growing body of evidence supporting the use of 
polyvinyl alcohol & povidone eye drops as a practical, 
effective solution for managing this common complica-
tion. Moreover, the findings emphasize the importance 
of preemptive management in preventing the exacer-
bation of dry eye symptoms, thereby improving the 

long-term outcomes of cataract surgery and enhancing 
patient satisfaction.

MATERIALS AND METHODS

This is a prospective, interventional, single-center 
study. Adhering to the principles of the Declaration 
of Helsinki, it was approved by Nigde Omer Halisde-
mir University Local Ethics Committee (Approval No: 
2022/58, Date: 09.06.2022) This study was conducted as 
a prospective interventional study in the Ophthalmol-
ogy clinic over a 3-month period after the approval of 
the institutional ethics committee. The data collection 
process for this study continued between May 2022 and 
March 2023. The statistical analyses of the study were 
conducted through SPSS (SPSS version 26.0; SPSS, Inc., 
Chicago, IL, USA). Male and female patients, aged 40-
70, with age-related cataracts and without any other 
ocular disease, were included in the study after written 
informed consent was obtained. 

During the preoperative phase, patients were adminis-
tered 10 mg/ml tropicamide (Tropamid 1% Forte, Bil-
im Pharmaceuticals, Turkey), 25 mg/ml phenylephrine 
(Mydfrin 2.5%, 5 ml, Alcon, Friborg, Switzerland) in 
three separate doses, with a 45-minute interval between 
each application. Cyclopentolate hydrochloride (Cyclo-
plegin 1%, Abdi İbrahim, Turkey) eye drops were also 
applied. Local anesthesia which was administered by 
injecting a small volume of lidocaine (0.1-0.5 mL) into 
the anterior chamber. was subsequently administered. 
Clear corneal incisions measuring 1.8 mm were made 
at the 3 o’clock and 9 o’clock positions. Pupil dilation 
was achieved by instilling a mixture of 0.2 ml adrenaline 
(1 mg/ml), 0.2 ml lidocaine (Jetokain Simplex 20 mg/
ml, ADEKA, Turkey), and 0.1 ml balanced salt solution 
(BSS), depending on the surgeon’s preference and the re-
quired intracameral anesthesia (5, 6).

The procedure began with the creation of a capsular 
flap using a cystotome, followed by completion of the 
capsulorhexis with microforceps. A main incision of 2.4 
mm was then made at the 12 o’clock position. Hydrodis-
section and hydrodelination were performed through 
this main incision, followed by monitoring of the lens 
movement, which was emulsified via phacoemulsifica-
tion. Ophthalmic viscoelastic material was subsequent-
ly injected into the capsule, and the lens was implanted 
through the main incision, which was expanded to 2.8 
mm using a blade. After the removal of the viscoelas-
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The inclusion criteria for the study were between the 
ages of 45-70, having nuclear, cortical and/or posterior 
subcapsular cataracts between stages 2-5 according to 
The Lens Opacities Classification System III and hav-
ing stage 2-3 dry eye disease according to the Tear Film 
and Ocular Surface Society’s ‘Dry eye severity grading 
scheme’. Exclusion criteria from the study were a di-
agnosis of any chronic disease (diabetes, hypertension, 
etc.), and those having undergone ocular surgery, as 
well as having any eye disease other than cataract. Once 
eligible patients were identified, randomization was 
applied to ensure unbiased allocation into two groups. 
A computer-generated randomization list was used to 
assign patients to either Group I or Group II, helping to 
minimize selection bias and maintain the focus on in-
dividuals who met the necessary criteria for the study.

Statistical analysis was performed by means of Statisti-
cal Package for the Social Sciences (SPSS Inc., Chicago, 
Illinois, USA) version 23. To determine the difference 
between two independent variables, parametric tests 
were applied for normally distributed data and nonpar-
ametric tests were applied for non-normally distributed 
data. To determine the variable between two independ-
ents, the independent t test was conducted for normal-
ly distributed data, and the Mann-Whitney U test was 
conducted for non-normally distributed data. Statistical 
significance was determined as P < 0.05.

RESULTS 

According to the results obtained from the study, the 
data vary. In that, the patients included in the study 
were 52 (50%) female and 52 (50%) were male, and 
their average age was 59.83 ± 5.33 (43-67) years. Demo-
graphic data by groups are given in Table I. Consider-
ing the surgical success of the study, no perioperative 
complications were detected in any patient during the 

tic material, 0.1 cc of cefuroxime (Aprokam 50 mg, Thea 
Pharma, Clermont-Ferrand, France) was injected into 
the anterior chamber. Finally, the incisions were closed 
using stromal hydration, and the procedure was com-
pleted with a subconjunctival injection of dexametha-
sone (Dekort 8 mg/2 ml, Deva, Turkey) (5, 6).

In the postoperative period, all patients were treated 
with topical moxifloxacin (Moxai 0.5%, Abdi Ibrahim 
Ilac, Istanbul, Turkey) and topical prednisolone (Pred 
Forte 1%, Allergan INC, Dublin, Ireland) four times dai-
ly. Patients were instructed to allow 10 minutes between 
each drop as recommended for proper absorption and 
to avoid potential interactions between different med-
ications (7). Specifically, moxifloxacin was used for 1 
week postoperatively, and prednisolone was used for 2 
weeks, with gradual tapering during the second week. 
Polyvinyl alcohol 1.4% &povidone 0.6% (Refresh, Aller-
gan, Texas, USA) tear drops were started four times a 
day in 52 of the patients two weeks before phacoemul-
sification and continued for three months postoper-
atively. On the other hand, 52 patients were followed 
up without using artificial tear drops. The patients who 
were followed with topical moxifloxacin, prednisolone 
and polyvinyl alcohol & povidone eye drops were called 
Group I (n= 52 patients), and the patients who were fol-
lowed with topical moxifloxacin and prednisolone were 
called Group II (n = 52 patients).

Participants included in the study were visited pre-
operatively and in month 1 and 3 postoperatively. 
Best-corrected visual acuity (BCVA) and biomicroscop-
ic detailed anterior segment evaluation were performed 
during each visit. Ocular Surface Disease Index (OSDI), 
fluorescein tear break-up time (TBUT) and Schirmer I 
test were performed to evaluate dry eye symptoms dur-
ing each visit. Additionally, ocular surface staining with 
fluorescein staining was evaluated using the Oxford 
grading scale.

Table 1. Demographic data of participants

Features Participants
(n =1 04)

Group I
(n = 52)

Group II
(n = 52) p

Age 59.83 ± 5.33
(43 - 67)

59.88 ± 5.29
(43 - 67)

59.77 ± 5.42
(49 - 65) 0.9

Sex 
(female / male)

50 / 50 %
(n = 52 / 52)

51.9 / 48.1 %
(n = 27 / 25)

48.1 / 51.9 %
(n = 25 / 27) 0.6

Values are presented as number or mean and standard deviation.
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OSDI) (p < 0.05). The data are given in Table III. On the 
other hand, there was a significant difference between 
the preoperative and postoperative values in all other 
parameters examined (TBUT, Oxford Grading Scale and 
OSDI) (p<0.05). The data are given in Table III.

Three-month changes in objective criteria (TBUT, 
Schirmer I and Oxford grading scale) of patients in 
group I and II are given in Figures II and III. 

phacoemulsification surgery and the surgery time was 
between 20-30 minutes. 

Considering preoperative dry eye findings, when 
Groups I and II were compared, a significant difference 
was found between Oxford rating scale (p = 0.05). When 
it comes to TBUT, Schirmer I test and OSDI values, no 
significant difference was detected between Groups I 
and II (p = 0.08, 0.5, 0.2, respectively). The participants’ 
objective (TBUT, Schirmer I and Oxford grading scale) 

and subjective (OSDI) values for dry eye are given in 
Figure I.

When Groups I and II are considered separately, the 
results are summarized as follows. The preoperative 
(before starting artificial tear drops) dry eye findings 
of all patients and the postoperative 1st and 3rd month 
findings were compared according to the groups. When 
Group I and II were considered separately, the results 
are summarized as follows.

There was no significant difference in the TBUT values 
of the participants in Group I between preoperative and 
postoperative first month 1 (p = 0.63). On the other hand, 
a significant difference was detected in all other parame-
ters examined (TBUT, Schirmer I, Oxford Grading Scale 
and OSDI) (p < 0.05). The data are given in Table II.

There was no significant difference in the Schirmer I 
values of the participants in Group II between preoper-
ative and postoperative month 1 and preoperative and 
postoperative month 3 (p = 0.38, 0.28, respectively). On 
the other hand, a significant difference was detected be-
tween preoperative - postoperative month 1 and preop-
erative - postoperative month 3 values in all parameters 
examined (TBUT, Schirmer I, Oxford Grading Scale and 

Figure 1: The participants’ preoperative objective (TBUT, Schirmer I and Oxford grading scale) and subjective (OSDI) values for dry eye
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Table 3. Changes in objective (TBUT, Schirmer I test, Oxford Grading Scale) and subjective (OSDI) values of 
participants in Group II over time 

Variables Data p

TBUT (preop) / TBUT (month-1) 4.62 ± 1.54 / 3.23 ± 1.42 sec. < 0.001*

TBUT (preop) / TBUT (month-3) 4.62 ± 1.54 / 3.80 ± 1.68 sec. 0.007

Schirmer I (preop) / Schirmer (month-1) 10.90 ± 5.10 / 11.52 ± 4.76 mm 0.38

Schirmer I (preop) / Schirmer (month-3) 10.90 ± 5.10 / 11.67 ± 5.54 mm 0.28

Oxford Grading Scale (preop) / Oxford Grading Scale (month-1) 1.19 ± 0.60 / 1.90 ± 0.60 < 0.001*

Oxford Grading Scale (preop) / Oxford Grading Scale (month-3) 1.19 ± 0.60 / 2.00 ± 0.59 < 0.001*

OSDI (preop) / OSDI (month-1) 48.32 ± 24.51 / 31.48 ± 23.29 < 0.001*

OSDI (preop) / OSDI (month-3) 48.32 ± 24.51 / 22.94 ± 18.39 < 0.001*

Paired Samples Test. Values are presented as number or mean and standard deviation. Preop = preoperative, sec.: seconds, mm: 
millimeter, p < 0.001 = *. 

Table 2. Changes in objective (TBUT, Schirmer I test, Oxford Grading Scale) and subjective (OSDI) values of 
participants in Group I over time

Variables Data p

TBUT (preop) / TBUT (month-1) 4.00 ± 1.99 / 3.85 ± 1.66 sec. 0.63

TBUT (preop) / TBUT (month-3) 4.00 ± 1.99 / 4.67 ± 1.61 sec. 0.04

Schirmer I (preop) / Schirmer (month-1) 10.31 ± 5.61 / 13.12 ± 4.92 mm < 0.001*

Schirmer I (preop) / Schirmer (month-3) 10.31 ± 5.61 / 12.31 ± 5.08 mm 0.003

Oxford Grading Scale (preop) / Oxford Grading Scale (month-1) 1.54 ± 0.64 / 2.69 ± 1.28 < 0.001*

Oxford Grading Scale (preop) / Oxford Grading Scale (month-3) 1.54 ± 0.64 / 1.87 ± 0.56 < 0.001*

OSDI (preop) / OSDI (month-1) 53.16 ± 17.95 / 30.59 ± 21.24 < 0.001*

OSDI (preop) / OSDI (month-3) 53.16 ± 17.95 / 25.25 ± 17.47 < 0.001*

Paired Samples Test. Values are presented as number or mean and standard deviation. Preop = preoperative, sec.: seconds, mm: 
millimeter, p < 0.001 = *.



178

Türkoğlu et. al.

Figure 2: Changes in preoperative and postoperative 3th month objective (TBUT, Schirmer I test, 
Oxford Grading Scale values of participants in Group I

Figure 3: Changes in preoperative and postoperative 3th month objective (TBUT, Schirmer I test, 
Oxford Grading Scale) values of participants in Group II



179

Arch Curr Med Res 2025; 6(3): 173-181

in the perioperative management of patients undergoing 
phacoemulsification. Polyvinyl alcohol acts as a lubricat-
ing agent, while povidone has been shown to reduce oc-
ular surface inflammation. The combination of these two 
agents may offer synergistic benefits in alleviating the 
discomfort associated with DES and preserving the in-
tegrity of the ocular surface(14). The observed improve-
ment in dry eye signs and symptoms in Group I further 
emphasizes the role of artificial tears as a preventive and 
therapeutic measure to reduce postoperative dry eye 
symptoms (15).

The positive impact of artificial tears on DES prevention 
is consistent with the understanding that preoperative 
tear film instability, which is exacerbated by surgical 
trauma, can be mitigated by maintaining adequate lu-
brication. By stabilizing the tear film before and after 
surgery, artificial tears may reduce the inflammatory re-
sponse, improve the function of meibomian glands, and 
ultimately prevent the exacerbation of DES (14, 16). 

Polyvinyl alcohol & povidone are widely used in oph-
thalmic surgeries for their lubricating and protective 
properties, and recent studies have suggested that they 
may also play a role in reducing the risk of postoperative 
infections. Polyvinyl alcohol is a biocompatible material 
that helps to maintain ocular surface hydration, which 
can contribute to faster wound healing and a more stable 
postoperative environment (15). In our study, the appli-
cation of polyvinyl alcohol and povidone demonstrated 
no cases of endophthalmitis, suggesting that these agents 
may contribute to the prevention of infection, although 
further studies are needed to confirm this protective ef-
fect. The absence of infection in both groups could indi-
cate the effectiveness of the local antibiotics used during 
surgery, yet the adjunctive use of polyvinyl alcohol & 
povidone likely played a role in reducing overall infec-
tion risk, thus supporting their incorporation in postop-
erative care protocols.

In addition to the findings of the current study, it is es-
sential to consider the influence of postoperative med-
ications, particularly steroid drops like prednisolone 
acetate, on ocular surface health. Steroid use has been 
known to exacerbate dry eye symptoms due to its ef-
fect on tear production and the stability of the tear film. 
Studies have shown that steroids can impair meibomi-
an gland function, further compromising the tear film 
and increasing the risk of dry eye development postop-

DISCUSSION

In this study, 104 patients who underwent phacoemulsi-
fication were followed for three months to evaluate post-
operative dry eye changes. While Group I showed stable 
TBUT and a temporary increase in Schirmer I test values, 
Group II exhibited a significant decrease in TBUT. Both 
groups demonstrated increased ocular surface staining 
(Oxford grading scale), likely influenced by preexisting 
Meibomian gland dysfunction. Despite these findings, 
subjective symptoms (OSDI scores) improved postoper-
atively in both groups, possibly due to the anti-inflam-
matory effects of steroid eye drops. Notably, patients us-
ing polyvinyl alcohol and povidone eye drops showed 
improvement in objective dry eye parameters, suggest-
ing their potential benefit in maintaining ocular surface 
health and enhancing postoperative comfort following 
phacoemulsification.

When the current literature is examined, the effectiveness 
of artificial tear drops in various formulations after cat-
aract surgery has been investigated. However, the stud-
ies on polyvinyl alcohol & povidone eye drops are quite 
limited. Hongwei Lu et al., investigated the effect of so-
dium hyaluronate in dry eye follow-up after phacoemul-
sification surgery. While TBUT and tear secretion tests 
were found to be higher in patients treated with sodi-
um hyaluronate, corneal fluorescence staining score was 
found to be lower (8). In another study, Amer AA et 
al., observed patients diagnosed with cataract with dry 
eye during postoperative month 1, through tobramycin 
& dexamethasone drop treatment and adding sodium 
hyaluronate drop treatment to this combination. They 
found that patients who added sodium hyaluronate to 
the treatment had better effectiveness on dry eye symp-
toms (9). Son HS. et al., evaluated the effectiveness of 
semi-fluorinated alkane eye drops after cataract surgery 
in patients with evaporative dry eye disease and found 
that there was improvement starting from postoperative 
week 5 (10). Chen et al suggested that the addition of so-
dium hyaluronate eye drops to post-phacoemulsification 
treatment might improve tear film structure. They also 
found that a 0.3% sodium hyaluronate eye drop solution 
was more effective than a 0.1% solution (11). There are 
also various studies related to this matter which high-
lights the issue (12, 13).

The findings from this study underscore the therapeutic 
potential of polyvinyl alcohol and povidone eye drops 
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eratively (17, 18). Furthermore, the anti-inflammatory 
effects of prednisolone, while beneficial in preventing 
postoperative inflammation, may also contribute to a 
delayed recovery of the ocular surface due to prolonged 
suppression of the inflammatory response, which is nec-
essary for the healing process (18). Therefore, the role of 
these medications in conjunction with artificial tears like 
polyvinyl alcohol & povidone eye drops should be care-
fully considered in managing dry eye symptoms, and fu-
ture studies may explore optimizing postoperative regi-
mens to balance anti-inflammatory benefits with ocular 
surface preservation (19).

In conclusion, during the uncomplicated phacoemulsifi-
cation surgery process, OSDI improved significantly in 
both groups. The significant result of OSDI, in which dry 
eye symptoms were evaluated subjectively, did not show 
parallelism with objective tests. On the other hand, as a 
result of objective dry eye evaluation (TBUT, Schirmer 
I, Oxford grading scale), the significant improvement in 
patients using polyvinyl alcohol & povidone eye drops 
clearly shows that the DES process that may develop 
due to phacoemulsification can be well managed. It is 
important to reduce the risk of infection by managing 
DES that may occur during the pre-&postoperative pe-
riod of phacoemulsification, which is a frequently per-
formed surgery, to increase the comfort of the patient, 
to perform bio-microscopic examination more accurately 
and to prevent fluctuations in vision. Moreover, it is con-
sidered that it will contribute to the literature so that it 
can be applied as a probable treatment in the future.

Given the limitations of the study, there may be a longer 
postoperative observation period. However, when con-
sidering the literature, the fact that the DES process sec-
ondary to phacoemulsification is between 1-3 months 
may indicate that the follow-up period of the study is 
sufficient. Another limitation of this study is that param-
eters for evaluating meibomian gland dysfunction were 
not included in the study.

As a recommendation, there may be some contribution 
to the literature since the number of participants increas-
es and the follow-up process would be more beneficial 
for the further studies. 
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