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Case series: the importance of restoring  
or maintaining the tear film in patients 
undergoing cataract surgery using trifocal IOL

Abstract

This report presents the clinical cases of 4 

patients affected by bilateral cataract and 

undergoing phacoemulsification surgery  

with artificial crystalline lens (multifocal) 

implantation. The patients received two dif-

ferent post-operative treatments with the 

aim of determining the most effective strat-

egy for minimising the visual disturbance 

and discomfort associated with the use of 

5% povidone iodine before and after surgery. 

Patients who were given an appropriate 

post-operative antibiotic, steroid, and anti-

inflammatory treatment combined with the 

instillation of a humectant gel based on 5% 

dexpanthenol + 0.2% carbomer (Z-Gel Plus) 

showed a faster, more comfortable post-

operative recovery, with no onset of dry eye 

or visual discomfort. By contrast, patients 

treated with only antibiotic, steroid and anti-

inflammatory therapy experienced some small 

delays in full visual recovery associated with 

greater discomfort due to foreign body sensa-

tion/ocular dryness related to the pre-opera-

tive prophylaxis with 5% povidone iodine.

Materials and methods

As a humectant substance, we used a sterile 

ophthalmic gel containing 5% dexpanthenol 

+ 0.2% carbomer and preservatives (0.01% 

cetrimide) (Z-Gel Plus).

Dexpanthenol – an alcohol that is converted 

into pantothenic acid (Vitamin B5) – stimu-

lates the proliferation and migration of epi-

thelial cells and facilitates their multi-layer-

ing, preventing the formation of scars in the 

corneal stroma. A carbomer is a chain mole-

cule with cross-linking; once instilled, it can 

change from a gelatinous, viscous formula-

tion to a low-viscosity liquid, with a ‘stor-

age effect’ that provides sustained release 

of water. This gives the eye gel pronounced 

bioadhesive properties and keeps the cornea 

well hydrated. The humectant is marketed as 

an ophthalmic gel formulation in a 10 g tube.

In two patients, the conventional post-op-

erative treatment consisting of 0.2% beta-

methasone + 0.5% chloramphenicol followed 

by 0.3% bromfenac was combined with 5% 

dexpanthenol + 0.2% carbomer (Z-Gel Plus) 

from the first post-operative day. Conversely, 

the other two patients were given only stan-

dard therapy consisting of 0.2% betameth-
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asone + 0.5% chloramphenicol eye drops 

followed by 0.3% bromfenac. 

Diagnostic assessment
Before surgery, all patients underwent a di-

agnostic imaging evaluation of the ocular 

fundus, dioptric media and tear film status 

using the Schirmer test and BUT (break-up-

time) test; BUT values <10 sec were considered 

pathological and values >10 sec physiological 

(slit-lamp observation after fluorescein instilla-

tion), while Schirmer test values >15 mm were 

considered normal and <5 mm pathological 

(two millimeter bibulous paper strips placed 

in the conjunctival fornix for at least 1 minute). 

Clinical assessment
Post-operative appointments were sched-

uled to take place on days 1, 7, 15, and 45 

after surgery. The following were assessed 

at each follow-up visit:

• mono- and binocular visual acuity

• multifocal intraocular lens (IOL) centring.

Patients’ subjective assessment  
by means of a questionnaire
Patients were administered a questionnaire   

to report their subjective assessment of vi-

sion quality and visual discomfort resulting 

from post-operative dry eye on a numerical 

rating scale (NRS) of 1 to 5. [Satisfation 1-5 

(for ocular condition): 1=severe, 2=moderate, 

3=present, 4=mild, 5=absent. Satisfaction 

1-5 (for visual condition): 1=absent, 2=par-

tially absent, 3=present, 4=partially satisfac-

tory, 5=satisfactory].

Clinical cases 

Group 1: Two patients treated with conventional therapy + 5% dexpanthenol  
+ 0.2% carbomer (Z-Gel Plus)
The first group included two patients treat-

ed with conventional therapy consisting of a 

corticosteroid + antibiotic (0.2% betametha-

sone + 0.5% chloramphenicol eye drops), 

followed by a non-steroidal anti-inflamma-

tory drug (NSAID; 0.3% bromfenac), with 

the addition of 5% dexpanthenol + 0.2% car-

bomer throughout the post-operative period.

On day 1 after surgery, the patients report-

ed marked ocular symptoms, but a clear 

improvement was recorded from post-op-

erative day 15 until complete disappearance 

of symptoms on day 45 (patients’ subjective 

assessments reported in the questionnaire). 

More specifically, the symptoms of dry eye, 

conjunctival hyperemia and ocular burning, 

usually more clear and evident to patients, 

varied significantly from post-operative day 

15 onwards. The average dryness values at 

the NRS with Z-Gel Plus improved from 2 on 

day 1 to 3.5 at the visit on day 15 (Figure 1). 

Along with the improvement in ocular dry-

ness, patients also reported improvements in 

conjunctival hyperemia, with average values 

increasing from 1.5 on day 1 to 3.5 on day 15 

(Figure 2). Ocular burning, usually associat-

ed with dry eye, varied more than the other 

symptoms, with average values increasing 

from 1.5 on day 1 to 4 on day 15 (Figure 3). 

The stability and quality of vision (patients’ 
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subjective assessments reported in the ques-

tionnaire), which are critical when implanting 

artificial multifocal crystalline lenses, declined 

dramatically on day 1 after surgery, with aver-

age visual stability values of 3 on day 1, rising 

to 4.5 on day 15 (Figure 4). Long-distance vi-

sion ranged from an average of 3 on day 1 to 5 

on post-operative day 15 (Figure 5).

Group 2: Two patients treated with conventional therapy alone
The second group included two patients 

treated with conventional therapy consist-

ing of a corticosteroid + antibiotic (0.2% 

betamethasone + 0.5% chloramphenicol eye 

Figure 1. Changes in ocular dryness with and  
without Z-Gel Plus

Figure 3. Changes in ocular burning with and 
without Z-Gel Plus

Figure 2. Changes in conjunctival hyperemia 
with and without Z-Gel Plus

Figure 4. Visual stability with and without Z-Gel 
Plus
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drops followed by a non-steroidal anti-in-

flammatory drug (NSAID; 0.3% bromfenac).

The ocular symptoms reported by the pa-

tients after cataract surgery with artificial 

lens implantation were well defined on day 

1 after surgery. From post-operative day 7, 

a slower and less steady improvement oc-

curred, with symptoms virtually disap-

pearing around day 45 (patients’ subjective 

assessments reported in the questionnaire). 

More specifically, symptoms of dryness, 

conjunctival hyperemia and ocular burning, 

usually more clear and evident to patients, 

showed little variation until post-operative 

day 15; average values for dryness increased 

from 1.6 on day 1 to 3 at the visit on day 15. 

However, this symptom was almost com-

pletely resolved by day 45, when the aver-

age value was 4.3 (Figure 1). No marked 

changes were recorded in conjunctival hy-

peremia, whose average values were 2.6 on 

day 1 increasing to an acceptable value of 

3.5 on day 7 (Figure 2). Average values for 

ocular burning, usually associated with dry 

eyes, ranged from 2.8 on day 1 to 4 on day 

7, and 4 on day 15 (Figure 3). The stabili-

ty and quality of vision (patients’ subjective 

assessments reported in the questionnaire), 

which are critical when implanting artifi-

cial multifocal crystalline lenses, declined 

dramatically on day 1 after surgery, with 

average visual stability values of 3 on day 

1, rising to 4 at the next visit on day 7 and 

to 4.5 on day 45 (Figure 4). Long-distance 

vision ranged from an average of 3.5 on day 

1 to 3.7 on day 7 and 4 on post-operative day 

15 (Figure 5). 

Conclusions

These clinical cases show that patients with 

normal or borderline BUT test and Schirm-

er test results   experience an overall wors-

ening of ocular symptoms and quality of 

tear film immediately after cataract surgery 

(Figures 6, 7). This can be attributed to two 

major reasons.

The first is related to the use of 5% and 10% 

povidone iodine in pre-operative procedures 

as an antiseptic and disinfectant for the sur-

gical field. This preparation, although nec-

essary for a successful surgery in terms of 

antisepsis, severely affects the quality and 

quantity of the tear film. The second reason 

is the failure to include effective humectants 

in the post-operative treatment.

In the group that was not given post-opera-

tive treatment with 5% dexpanthenol + 0.2% 

Figure 5. Improvement in long-distance vision 
with and without Z-Gel Plus
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carbomer (Z-Gel Plus), the lack of effective 

hydration resulted in more pronounced 

symptoms, which remained constant for 

a longer period of time than in those who 

were given the moisturising gel as part of 

the post-operative treatment.

The lack of appropriate use of humectant 

agents such as 5% dexpanthenol + 0.2% 

carbomer (Z-Gel Plus) significantly af-

fects patients’ post-operative progress and 

the recovery and stabilisation of the tear 

film. In some cases, this results in severe 

visual discomfort and persistent symp-

toms attributable to dry eye throughout 

the post-operative treatment period, with 

complete but more complicated visual re-

covery than in patients with supportive 

humectant therapy.

Figure 6. Changes in BUT test results (sec) with 
and without Z-Gel Plus

Figure 7. Changes in Schirmer test results (mm) 
with and without Z-Gel Plus
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Patients receiving 5% dexpanthenol + 0.2% carbomer 
(Z-Gel Plus) in addition to the standard antibiotic, 
steroid, and anti-inflammatory therapy

Case 1 
76-year-old man who was offered phacoemulsification surgery because of decreased visual 

acuity resulting from cataracts.

Objective examination:
Right eye vision: 4/10 with +1.50 sph +0.50 cyl ax 120°. 

Left eye vision: 3/10 with +2.00 sph +0.50 cyl ax 90°.

Anterior segment, both eyes: senile cataract, transparent, reflective cornea. Isochoric and 

isocyclic pupils. Optically empty anterior chamber. 

Right eye BUT: 11 sec.  Left eye BUT: 12 sec.

Right eye Schirmer test: 12 mm.  Left eye Schirmer test: 13 mm. 

Fundus oculi, both eyes: physiological papillary excavation, pink papilla with sharp margins. 

Intact macula. Mild angiosclerosis.

Diagnostic testing showed senile cataract in both eyes, corneal topography showed no sig-

nificant corneal distortions. The surgical procedures were scheduled and carried out 15 days 

apart. 

Post-operative management:
• 0.2% betamethasone + 0.5% chloramphenicol eye drops, suspension 

• Acetazolamide tablets as required 

• 0.3% bromfenac

Along with the usual post-operative treatment, the patient was given 5% dexpanthenol + 0.2% 

carbomer gel (Z-Gel Plus).

BUT and Schirmer tests were carried out on post-operative days 1, 7, 15, and 45. 

At the first post-operative consultation, the patient complained of foreign body sensation 

(Figures 8, 9). Severe redness, burning and dryness affected both eyes, associated with oc-

ular heaviness. Burning was still present in both eyes. In addition to the ocular symptoms, 

the patient also exhibited poor vision stability and poor middle- and near-distance vision 

(Figures 10, 11). At the visit on post-operative day 15, a marked change in post-operative 

symptoms was reported. The patient, who had complained of significant ocular symptoms due 

to dry eye at the first follow-up consultation, reported a distinct improvement, with almost 

complete resolution of the ocular dryness and burning. At the consultation on day 45, the 

patient reported that the ocular symptoms had completely disappeared.

The findings of the post-operative follow-up visits showed basic stability of the tear film from 

day 15, with total visual recovery of 10/10 in each eye without correction. 
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Figure 8. Changes in foreign body sensation 
with and without Z-Gel Plus

Figure 10. Improvement in middle-distance vi-
sion with and without Z-Gel Plus

Figure 9. Changes in ocular heaviness with and 
without Z-Gel Plus

Figure 11. Improvement in near vision with and 
without Z-Gel Plus
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Case 2
78-year-old woman with a decline in vision due to cataracts; she was offered surgical cataract 

removal with artificial (multifocal) crystalline lens implantation. 

Objective examination:
Right eye vision: 6/10 with -3.00 sph.

Left eye vision: 7/10 with -2.00 sph -0.50 cyl ax 90°.

Anterior segment, both eyes: senile cataract, transparent, reflective cornea. Isochoric and 

isocyclic pupils. Reduced depth of anterior chamber. 

Right eye BUT: 13 sec. Left eye BUT: 14 sec.

Right eye Schirmer test: 12 mm.  Left eye Schirmer test: 13 mm.  

Fundus oculi, both eyes: physiological papillary excavation, pink papilla with sharp margins. 

Intact macula. Mild angiosclerosis.

Diagnostic testing showed senile cataract in both eyes, corneal topography showed no sig-

nificant corneal distortions. The surgical procedures were scheduled and carried out 15 days 

apart.

Post-operative management:
In addition to the standard post-operative treatment consisting of a corticosteroid + antibiotic  

(0.2% betamethasone + 0.5% chloramphenicol eye drops), acetazolamide tablets as required 

and a non-steroidal anti-inflammatory agent (0.3% bromfenac), the patient also received 5% 

dexpanthenol + 0.2% carbomer gel (Z-Gel Plus).

BUT and Schirmer tests were carried out at visits on post-operative days 1, 7, 15, and 45.

At the first post-operative visit the patient complained of persistent ocular heaviness and 

burning in both eyes, along with redness and foreign body sensation. In addition to the ocular 

symptoms, the patient showed also poor vision stability and poor middle- and near-distance 

vision. The change in post-operative symptoms only became evident on day 15, with a marked 

reduction in symptoms in both eyes. 

The findings of the post-operative follow-up visits showed an improvement in the tear film 

throughout the 45 days of post-operative therapy. A complete visual recovery of 10/10 in each 

eye, without correction, was obtained from day 15.
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Patients receiving standard therapy with antibiotic, 
steroid and anti-inflammatory drugs

Case 3
74-year-old man with a decline in vision due to senile cataract; he was offered surgical cataract 

removal with artificial (trifocal) crystalline lens implantation.

Objective examination:
Right eye vision: 7/10 with +0.50 sph. 

Left eye vision: 7/10 nat.

Anterior segment, both eyes: senile cataract, transparent, reflective cornea. Isochoric and 

isocyclic pupils. Optically empty anterior chamber. 

Right eye BUT: 12 sec. Left eye BUT: 14 sec.

Right eye Schirmer test: 14 mm. Left eye Schirmer test: 15 mm.  

Fundus oculi, both eyes: physiological papillary excavation, pink papilla with sharp margins. 

Intact macula. Mild angiosclerosis.

Diagnostic testing showed senile cataracts and severe tear film instability in both eyes. Cor-

neal topography showed no significant corneal distortions. The surgical procedures were 

scheduled and carried out 15 days apart. 

Post-operative management:
Only the usual post-operative treatment with steroid-antibiotic (0.2% betamethasone + 0.5% 

chloramphenicol eye drops, suspension), acetazolamide tablets as required and a non-steroi-

dal anti-inflammatory agent (0.3% bromfenac) was given to the patient. 

BUT and Schirmer tests were carried out on post-operative days 1, 7, 15, and 45.

At the first post-operative visit, the patient complained of intense dryness in both eyes, along 

with persistent burning and redness. In addition to ocular symptoms, the patient had good 

vision stability and fair middle- and near-distance vision. 

Changes in post-operative symptoms only became evident on day 45, with an almost com-

plete reduction of symptoms and only occasional conjunctival hyperemia in both eyes. The 

patient, who had complained of significant ocular symptoms due to dry eyes at the first as-

sessment on day 1, reported basic stability of symptoms with an almost complete resolution 

of dryness and ocular burning only on day 45.

The findings of the post-operative follow-up visits showed a slow improvement in the tear 

film throughout the 45 days of post-operative therapy, leaving only occasional conjunctival 

hyperemia. Total visual recovery of 10/10 in each eye, without correction, was obtained from 

day 15, with moderate visual discomfort and symptoms attributable to dry eye.
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Case 4
79-year-old woman with a decline in vision due to cataracts; she was offered surgical cataract 

removal with artificial (multifocal) crystalline lens implantation.

Objective examination:
Right eye vision: 9/10 with +0.50 sph. 

Left eye vision: 8/10 with +0.50 cyl ax 90°.

Anterior segment, both eyes: senile cataract, transparent, reflective cornea. Isochoric and 

isocyclic pupils. Optically empty anterior chamber. 

Right eye BUT: 14 sec. Left eye BUT: 15 sec.

Right eye Schirmer test: 13 mm. Left eye Schirmer test: 14 mm. 

Fundus oculi, both eyes: physiological papillary excavation, pink papilla with sharp margins. 

Intact macula. Mild angiosclerosis.

Diagnostic testing showed senile cataracts and severe tear film instability in both eyes. Cor-

neal topography showed no significant corneal distortions. The surgical procedures were 

scheduled and carried out 15 days apart.

Post-operative management:
Only the usual post-operative treatment with steroid-antibiotic (0.2% betamethasone + 0.5% 

chloramphenicol eye drops, suspension), acetazolamide tablets as required and a non-steroi-

dal anti-inflammatory agent (0.3% bromfenac) was given to the patient. 

BUT and Schirmer tests were carried out on post-operative days 1, 7, 15, and 45.

At the first post-operative visit the patient complained of intense dryness in both eyes associ-

ated with persistent burning, foreign body sensation, redness and heaviness. In addition to the 

ocular symptoms, the patient also had poor vision stability and fair middle- and near-distance 

vision. 

The change in post-operative symptoms only became evident on day 45, with almost complete 

resolution of the symptoms. Mild dryness and mild burning were still experienced in both 

eyes. 

The patient, who had complained of significant ocular symptoms related to dry eye at the 

first visit (day 1), reported a slow improvement with almost complete resolution of the ocular 

dryness and burning only around the time of the consultation on post-operative day 45.

Findings of the post-operative follow-up visits showed a slow improvement in the tear film 

throughout the 45 days of post-operative therapy. Total visual recovery of 10/10 in each eye, 

without correction, was obtained from day 45.
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