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INTRODUCTION
Currently, about 15 million people worldwide are blind due to 
cataracts. Accurate prevalence studies are necessary to determine 
causality and to administer healthcare in the best possible way. UV 
radiation has been identied as one risk factor for the development of 

(2-4)     cortical and posterior subcapsular cataracts. 

For improved access to the lens surface during cataract surgery, 
adequate pupillary dilatation is necessary. Phenylephrine and 
tropicamide are frequently used together for this reason. Tropicamide 
is a mydriatic and cycloplegic short-acting anticholinergic agent. The 
medication acts 15–20 minutes after injection and lasts for 4–6 hours. 
However, when administered alone, tropicamide does not provide 
good pupillary dilatation, particularly in individuals with dark-
pigmented irises, diabetes mellitus, and the elderly. Up to 10% doses of 
phenylephrine, a direct-acting sympathomimetic drug used topically 
as a mydriatic, are available. While each of these medications cause 
sufcient mydriasis on their own, when taken together they provide 
optimum mydriasis that is resistant to the strong light of the operating 
microscope.  Although topical ophthalmic medications are safe to use, 
systemic absorption through the cornea, conjunctiva, and nasal 
mucosa via the lacrimal sac may result in unintended systemic adverse 
effects. Numerous case reports of an intermittent increase in blood 
pressure and arrhythmias after phenylephrine usage may be found in 

(5-7)  the literature. .

The preferred surgical procedure for cataract extraction nowadays is 
phacoemulsication combined with IOL implantation in a bag. The 
production of prostaglandins, which causes miosis, discomfort, 

inammation, conjunctival hyperemia, and cystoid macular oedema, 
(8,9)can be triggered by intraoperative manipulation.  In order to enable 

appropriate anterior capsule incision, safe nucleus delivery, 
straightforward cortex removal, and intraocular lens (IOL) 
installation, mydriasis maintenance is required. According to reports, 
the frequency of posterior capsular rupture, a well-known trans-
operative complication, is cut in half when pupillary diameter >6 mm 

(10)is maintained throughout surgery.   

The adrenergic agonist phenylephrine is frequently used in 
conjunction with topical anticholinergic medications such as 

(11)cyclopentolate and tropicamide to dilate the pupil.  Nevertheless, 
some individuals experience subsequent miosis as soon as the 
physician opens the anterior chamber. Miosis is brought on by the 
secretion of prostaglandins, prostacyclins, thromboxane A2, and 
leukotrienes following surgical trauma. 

It has been observed that non-steroidal anti-inammatory medicines 
(NSAIDs) block the cyclooxygenase enzyme, which in turn inhibits 

(9,12)prostaglandin release.  NSAIDs have demonstrated efcacy in 
treating a range of disorders, such as surgically included miosis, post-
operative inammation, and cystoid macular oedema, where the 

(13–15) production of prostaglandins is a contributing factor. 

The current study is an attempt to examine the combination of two 
drugs of different mechanism of action to achieve maximum pupil 
dilation in cataract patients .

Objectives:
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ABSTRACT
Objective: The main objective is to evaluate the effectiveness of the new combination of two drugs i.e. Tropicamide, Phenylephrine with 
Flurbiprofen, and tropicamide with phenylephrine to achieve maximal pupil dilation in cataract patients. A prospective Methodology:  
observational study was conducted, and comprehensive literature was studied on comparing the mydriatic effect between Tropicamide with 
Phenylephrine and Flurbiprofen vs. tropicamide and phenylephrine in cataract patients over 6 months (July 2023–December 2023). A total of 18 
subjects were recruited for our study and were administered tropicamide and phenylephrine with urbiprofen, tropicamide, and phenylephrine. 
Results were recorded by comparing both drugs for pupilar dilation and sustainability. Among 128 patients (age range 20-79 years), 64  Results: 
were randomized into the tropicamide with phenylephrine and urbiprofen group and 64 into the tropicamide with phenylephrine drug group. 
baseline pupil sizes were in the range of 2-2.5mm in both groups the mean pupil size at 60min were 6.6mm and 6.5mm in the tropicamide with 
phenylephrine and urbiprofen and tropicamide with phenylephrine drug groups, respectively. the mean sustainability was 5.2 hours and 4.2 hours 
in the tropicamide with phenylephrine and urbiprofen group and tropicamide with phenylephrine group. It has been concluded that Conclusion: 
the combination of 0.03% urbiprofen, 5% phenylephrine, and 0.5% tropicamide is more effective for the dilatation of the pupils than using only 
5% phenylephrine and 0.5% tropicamide. This combination produces quicker results within 60 minutes.
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6 International Journal of Scientific Research



Volume - 13 | Issue - 08 | August - 2024

Ÿ To evaluate the efcacy of the new combination of two drugs i.e. 
Tropicamide, Phenylephrine with Flurbiprofen, and tropicamide 
with phenylephrine to achieve maximal pupil dilation in cataract 
patients. 

Ÿ To achieve a sufcient level of mydriasis with the least amount of 
systemic adverse effects.  

Ÿ To study the possible Sustainability effect of selected 
combinations of two drugs in cataract patients.

Methodology:
Study Design: A hospital-based observational, Prospective study on 
the mydriatic effect of the combination of drug (Tropicamide with 
phenylephrine and Tropicamide, phenylephrine with Flurbiprofen) in 
tertiary care hospital for 6 months duration in ophthalmology In the 
Patient Department Of Ophthalmology ESI Hospital Sanathnagar, 
Located in Nacharam,Hyderabad-500076. , India. In this study the data 
is to be collected in the data collection form. 

Statistical Analysis: Statistical analysis was performed using the 
SPSS software package (version 22.0, SPSS Inc.) and ANOVA for 
repeated measures. All continuous variables were expressed as mean + 
standard deviation (SD), and categorical variables were expressed as 
frequency, percentage and chi-square test was used. unpaired t test was 
used for sustainability.

Study Period
Six months (July 2023- December 2023)
Sample Size: 128 Patients.

The subjects were divided into two groups. 
Group A was treated with tropicamide 0.8%, phenylephrine 5% and 
urbiprofen 0.03%
Group B was treated with tropicamide 0.8%, phenylephrine 5%

With a pupillary gaze, the pupil diameters of both eyes were measured 
for each individual in each group. In all groups, one drop of 
Tropicamide 0.8%, Phenylephrine 5%, and Flurbiprofen 0.03% was 
given to each patient after the usual pupil size was measured. Patients 
were instructed to close their eyes for about a minute after the eye drops 
were administered in order to limit drug loss through the punctum in 
the conjunctival sac. The eye drops were positioned between the lower 
lid's conjunctival sac. 

After the medicine was administered for 15, 30, and 45 minutes, the 
diameter of the pupils in each patient was measured. 

Study Criteria:
Inclusion Criteria:
Ÿ Patients above 18 years.
Ÿ Patients of both genders.
Ÿ Patients who are diagnosed with cataracts.
Ÿ Patients who wish to give informed consent.
Ÿ Patient with concurrent diseases (Diabetes Mellitus, 

Hypertension)

Exclusion Criteria: 
Ÿ Patients under 18 years of age and above 80 years.
Ÿ Patients diagnosed with iris trauma cases, iatrogenic patients, and 

viral diseases.
Ÿ Patients with pseudo exfoliation, neurological cases.
Ÿ Pregnant and lactating women.
Ÿ Patients are not expected to cooperate and comply with the 

treatment.
 
RESULTS
Table 1: Distribution of patients based on Gender.

Table 2: Distribution of Patients based on age groups.

Table 3: Distribution of Patients Based upon Sustainability period.

Table 4: Distribution of Patients based on the age group and 
sustainability in patients taking T+P combination.

 
                 

          

Table 5: Distribution of Patients based on the age group and 
sustainability in patients taking T+P & T+P+F combination
       

Table -6.    Patient Distribution Based Upon Comorbidities.

Table - 7 Distributions Of Patients Based On Drug Administered

Table -8: Analyzing The Mydriatic Effects Of Flurbiprofen 
Tropicamide And Phenylephrine In Relation To Time For 
Comparison 

Table 9: Rate Of Increase In The Pupil Size With Time

Table  10. Distribution Of Patients Based On The Presence Or 
Absence Of Diabetes.           
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Gender T+P+F T+P
Frequency Percentage Frequency Percentage

Male 39 60.93% 41 64.06%
Female 25 39.06% 23 35.93%
Total 64 100% 64 100%

AGE (Yrs) T+P+F T+P

20-39 18 28

40-59 33 23

60-79 13 13

DRUG MEAN SUSTAINABILITY 
PERIOD 

Tropicamide and Phenylephrine 
with Flurbiprofen

5.21 Hours

Tropicamide and Phenylephrine 4.2 Hours

AGE GROUP 
[yrs]

Sustainability 
within 3-3.5hrs.

Sustainability 
within 4-4.5hrs.

Sustainability 
after 5hrs.

20-29 1 1 3
30-39 0 3 20
40-49 4 4 5
50-59 2 3 5
60-69 1 6 3
70-79 0 0 3

AGE GROUP 
[yrs.]

Sustainability 
within  3-3.5hrs.

Sustainability 
within 4-4.5hrs.

Sustainability 
after 5hrs.

20-29 0 2 2
30-39 1 3 10
40-49 1 4 15
50-59 1 4 8
60-69 0 2 6
70-79 0 2 3

S.NO COMORBIDITIES SEX NO. OF PATIENTS
1. Diabetes mellitus M                        23

F 18
2. Hypertension M 28

F 23
3. History of Cataract M 24

F 13
4. Dry eye M 9

F 6
5.  High IOP M 16

F 11
6. Myopia M 5

F 2
7. Pterygium M 9

F 5
8. Lasix surgery M 3

F 1
9. Macular edema M 2

F 1

DRUG SEX NO. OF PATIENTS
Tropicamide +Phenylephrine 
+Flurbiprofen 

M 39
F 25

Tropicamide +Phenylephrine M 41
F 23

Group Mean pupil size 
after 10 min

Mean Pupil size 
after 30 min

Mean Pupil size 
after 60 min

T+P+F 3.26mm 6.06mm 6.66mm 
T+P 3.9mm 5.5mm 6.5mm

Group Rate of increase in 
pupil size after 10 
min 

Rate of increase in 
Pupil size after 30 
min 

Rate of increase in 
Pupil size after 60 
min

T+P+F 0.075mm/min 0.943mm/min 0.01mm/min
T+P 0.09mm/min 0.053mm/min 0.01mm/min

PUPIL DILATION (mm)

DIABETIC NON DIABETIC
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DISCUSSION:
Adequate pupil dilation is necessary for a high-quality intraocular 

16examination.( ) Quick dilation of the pupil broad enough to allow for a 
complete examination of the eyes while avoiding any appreciable local 
or systemic side effects is what makes a mydriatic agent outstanding. 

The autonomic nerve system regulates the pupil. Drugs that are both 
sympathomimetic and parasympathetic have been used to dilate the 
pupil. In terms of pupil control, parasympathetic regulation outweighs 

. (17)sympathetic action  Thus, during indirect ophthalmoscopy, the use of 
a sympathomimetic medication alone is typically insufcient to 
maintain pupil dilatation under intense light. Nonetheless, 
parasympathetic drugs might not be able to dilate pupils sufciently on 
their own. More pupil dilation is possible when both medicines are 

. (18)used together than when one is used alone

The purpose of the current study is to determine how a combination of 
medications operating through various modes of action affects the 
outcome. Tropicamide paralyzes the cholinergically innervated 
sphincter iris muscles by inhibiting the activity of acetylcholine. 
Consequently, there is no opposition to the adrenergic innervations of 

(19)the radial muscle, which causes dilatation . A sympathomimetic that 
(20)amplies the adrenergic effect, phenylephrine causes pupil dilation . 

The non-steroidal anti-inammatory medication urbiprofen works 
by inhibiting the cyclooxygenase enzyme, which dilates the pupil. 

Cytokines such as TNF-level and are increased in diabetic retina due to 
leukocyte adhesion and breakdown of blood retinal barrier. Non-
steroidal and anti-inammatory drugs like Flurbiprofen, can suppress 
production eventually leading to reduction of the TNF leukocyte 

(21 , 22)adhesion and nally developing a good retinal eld .

Gender:
Among 128 patients, 62% were male. Within this male group, 30% 
received the T+P+F combination, 32% received the T+P combination, 
and 38% were female. Within this female group, 20% received the 
T+P+F combination, and 18% received the T+P combination. In this 
study, the majority of patients were admitted with hypertension (M -
28, F-23). 

Age:
The study comprised patients whose ages ranged from 20 to 79 years. 
Of the 128 patients who received a combination of tropicamide and 
phenylephrine with urbiprofen, the maximum number of patients 
who were admitted to the hospital were in the 40 to 59 age group.

Pupil Size: 
The pupil size was assessed at 10, 30, and 60 minutes after the 
medicine was administered (Group A: Tropicamide 0.8%, 
Phenylephrine 5% and Flurbiprofen 0.03%; Group B: Tropicamide 
0.8%, Phenylephrine 5%). Both groups' pupil diameters gradually 
increased, although group A's pupil response was faster and larger in 
scope. 

After 30 minutes, group A's mean pupil size was 6.06 mm, whereas 
group B's was 5.5 mm. There was a statistically signicant difference 
(p<0.05) detected. After 60 minutes, every student in Group A attained 
their maximum diameter of 6.66 mm, whereas Group B's mean pupil 
diameter was 6.5 mm. There was a statistically signicant difference 
(p<0.05) detected. 

Rate of increase in pupil size after dilation 
After ten minutes, the pupil size in group A rose by 0.33 mm, reaching 
3.26 mm at that point. After 10 minutes, the pupil size in group B 
increased by 0.9 mm, reaching 3.9 mm. In group A, the pupil size 
increased by 2.83 mm after 30 minutes, reaching 6.06 mm. The pupil 
size in group B increased to 5.5 mm by 1.6 mm. Group A's pupil size 
increased by 0.6 mm to 6.66 mm after 60 minutes. The pupil size in 
group B increased by 1.0 mm to 6.5 mm. The results of the 
investigation showed that the pupil size gradually increased with the 
amount of time following the administration of one drop of 
Tropicamide 0.8% , Phenylephrine 5% and Flurbiprofen 0.03%

Sustainability : In the group A, the mean sustainability period is 5.21 
hours, while in the group B, it is 4.2 hours. The  observed difference 

was not  statistically signicant (p>0.05)

Adr : 
Many adverse responses were recorded during the trial period 
following the administration of the mydriatic medication. such as 
headaches, lacrimation, discomfort, photophobia, itching, and blurred 
vision. 

12.5% of subjects in group B and 24.21% of subjects in group A both 
reported having blurred vision. 

The results of the present investigation demonstrated a statistically 
signicant difference in pupil size between groups A and B following 
dilatation. Group B's decreased pupil size could be the result of 
surgical trauma, which releases prostaglandins, which in turn produces 
miosis. Flurbiprofen is added to this combination, which heightens the 
mydriatic effect, in order to prevent this. 

CONCLUSION:
The combination of 0.8% tropicamide, 5% phenylephrine, and 0.03% 
urbiprofen had a stronger mydriatic effect than 0.8% tropicamide and 
5% phenylephrine alone. Additionally, the faster onset of action 
reduced the stinging effect of commercially available 0.8% 
tropicamide - 5% phenylephrine urbiprofen 0.03%, which improved 
patient comfort. The patient's sustainability increased after receiving 
T+P+F, which provided them with the ability to perform surgery for a 
longer period.
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T+P+F 2.5 1.87
T+P 4.29 3.15
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