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INTRODUCTION

Dilation of pupils is an essential accompaniment to routine 
eye examinations, to facilitate the fundus evaluation 
using binocular indirect ophthalmoscope, fundus contact 
lenses, and other associated techniques.1-3 It is essential 
not just for an ophthalmologist, but also for primary care 
practitioners.4 Pupillary dilation is very much essential 
in many intraocular surgeries like small incision cataract 
surgery, phacoemulsification, and outpatient procedures 
like laser treatments. A recommended drug regime for 
a mydriatic fundus examination uses the cholinergic 
antagonist tropicamide and the adrenergic agonist 
phenylephrine.5 The use of a topical anesthetic, namely 
proparacaine, before the instillation of any mydriatic has 
also been recommended earlier.5-11 Mechanism of action 
is still not known, the corneal epithelium gets disrupted 

when a topical anesthetic is used11 and is thought to 
facilitate the absorption of the mydriatic agent through 
the cornea.5,12,13 Apart from that, prior instillation of 
anesthetic agent reduces reflux tearing, because of which 
a higher amount of mydriatic is available for corneal 
penetration.5,14 Advantages of using an anesthetic prior to 
instillation of a mydriatic consists of increased magnitude 
and rate of pupillary dilation,9,10,13 along with sustained 
pupillary dilation.10 Patient compliance will also be 
improved if a local anesthetic is used due to a reduction 
in the discomfort.5,14 In one of the study conducted by 
Ghose et al., it is reported that lignocaine has a significant 
increase in pupillary dilatation if it is used before instilling 
a drop of tropicamide indicating that prior instillation of 
a local anesthetic has a beneficial role to play in pupillary 
dilation.15
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METHODS

This quasi-experimental study was conducted in the 
department of ophthalmology in the outpatient clinic 
from December 2014 to February 2015 over a period of 
3 months. Informed written consent was taken from the 
individual participants who had taken part in the study. 
Institutional Ethics Committee clearance was obtained. 
Right eye was taken for the study while left eye served as 
control (Figure 1).

A total of 57 patients aged between 20 and 70 years were 
selected randomly by lot method attending outpatient clinic 
in our department. The subjects who were enrolled in the 
study underwent a thorough slit lamp examination with 
brief history taking. Subjects with pupillary abnormality, 
glaucoma, history of using any topical medication usage, 
trauma, pseudoexfoliation, uveitis, corneal scars, acute or 
chronic dacryocystitis, and any history of allergy to drugs 
were excluded from the study.

Undilated pupil measurements were taken from both eyes 
in a dark room using pupillary gauge. 

Eye drops were instilled into the lower conjunctival fornix 
after asking the patient to look up toward the roof. And 
lacrimal passage was occluded by pressing on the medial 
side of the medial canthus so that drainage was reduced. 
Eye drops containing proparacaine was instilled in the study 
group and normal saline in the control group. After 5 mins 
tropicamide eye drops was instilled in both the groups.

Pupillary measurements were taken after 15 mins and at 
the end of 30 mins using the same pupillary gauge and the 
recordings were noted by the examiner. Instillation of the 
drop was done by one investigator and measurement of 
pupillary size at the end of 15 mins and 30 mins was done 
by another investigator separately.

Data were tabulated using Microsoft excel 2010 and 
analyzed using SPSS version 20 trial version. Student’s 

t-test was used to find the difference between two groups. 
For all practical purpose p<0.05 was considered as 
statistically significant.

RESULTS

This study included 57 subjects, among which 22 (38.6%) 
were males and 35 (61.4%) were females. Among the 57 
subjects, mean age was 58.42±10.27 years. Right eye 
was the study eye and left eye was the control eye. Mean 
undilated pupil diameter (in mm) in a study group at 0 min 
was 2.89±0.42 and in the control group was 2.89±0.443. 
There was not much difference in the pupillary diameter 
of both the study and the control group at 0 mins and it 
was not statistically significant. Six millimeter pupillary 
diameter (clinically effective diameter [CED]) is 
considered to be an adequate size for fundus evaluation, 
as reported from the previous study.16 The mean pupillary 
diameter in the study group at 15 mins was 5.56±0.5 and 
in the control group was 5.25±0.45 (p<0.001) which 
was statistically significant. The pupillary diameter at 
the end of 30 mins in study group and control group was 
7.96±0.43 and 7.83±0.43, respectively (p<0.001), which 
was statistically significant.

The pupillary size measurement done during the study was 
tabulated as follows.

The mean pupillary diameter in the right eye that is 
proparacaine treated eye increased from a mean pupillary 
diameter of 2.89±0.42 at 0 min to 7.96±0.43 at the end 
of 30 mins. On the other hand, mean pupillary diameter 
in the left eye that is placebo-treated eye increased from 
2.89±0.443 at 0 min to 7.83±0.43 at the end of 30 mins. 
The difference in the mean pupillary diameter between the 
study eye and the control eye was statistically significant at 
15 mins as well as 30 mins (Table 1).

Table 2 shows that 20 (35.1%) cases reached CED at the 
end of 15 mins and 37 (64.9%) cases did not reach CED 
in proparacaine treated eyes. In placebo-treated eye only 
7 (12.3%) cases reached the CED and 50 (87.7%) cases did 
not reach CED at the end of 15 mins.

DISCUSSION

Instillation of one drop of proparacaine before the instillation 
of tropicamide for pupillary dilation resulted in a significant 
increase in pupillary diameter as compared to using 
tropicamide alone.

Ghose et al. studying the potentiating effect of 4% 
lignocaine on tropicamide-induced mydriasis obtained 
a mean maximum pupil size of 6.75±0.80 mm in the 
intervention eye and 6.08±0.97 mm in the control eye.15 
This is much smaller than the pupil sizes of 7.96±0.43 mm 
and 7.83±0.43 mm, obtained for proparacaine-treated study Figure 1: Pupillary gauge.
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eyes and control eyes, respectively in the present study. The 
difference recorded in maximum pupil size, between both 
studies, was about 1.88 mm in the drug-treated eye and 
1.75 mm in the control eye. The much larger difference in 
the drug-treated eye suggests that proparacaine may have a 
higher potentiating effect on tropicamide than eyes treated 
with lignocaine. It may be because of the lesser penetration 
and hence lesser availability of lignocaine as compared to 
proparacaine.

The mean pupillary diameter at the end of the study 
conducted by Ogun et al. was 6.01 ± 0.54 mm which 
is much less compared to the pupillary diameter in the 
proparacaine treated eye in our study which is7.96 ± 0.43 
at the end of our study. A typical Nigerian patient is dark 
skinned with densely pigmented iris. The difference in 
the pupillary diameter may be because of the increased 
pigmentation in a Nigerian subject as compared to ours.17 
Same theory was suggested by Emiru, who states that 
iris pigmentation and not the race that is more likely 
to be responsible for the poorer pupil dilatation. Emiru 
noted that the dark-skinned African did not achieve the 
large pupil diameters even after 60 mins of dilatation.18 
His reported mean pupillary diameter at 60 mins was 
6.21 mm, which is much lesser to the mean diameter of 
7.96 ± 0.43 mm obtained at 30 mins in proparacaine-
treated eye in this study, which supports the theory of the 
higher pigmentation rate in African people as compared to 
Indian population here. Chen and Poth also could explain 
the reduced mydriatic effect due to decreased absorption 
in iris crypts because of obstruction by pigments within 
the chromophores.19

Topical anesthetics inhibit the rate of corneal epithelial cell 
migration by disrupting the cytoplasmic action in filaments 
and destroy superficial corneal epithelial microvilli.20

The mechanism of action of potentiating effect of 
proparacaine on tropicamide-induced pupillary dilation 
may be because of an increased intraocular penetration 
of tropicamide which is because of greater availability 
of the drug due to increased absorption through the 
microscopic disruptions in the corneal epithelium and 
reduced tearing because of which more time of contact 
and hence increased bioavailability might have been 
achieved.9,13,16,21,22

CONCLUSION

It can be concluded that instilling proparacaine before 
tropicamide gives faster pupillary dilation. Hence, we 
do recommend the use of proparacaine before instilling 
tropicamide for faster pupillary dilation.

ACKNOWLEDGMENTS

Further, the authors wish to extend their gratitude to the 
anonymous reviewers for their valuable comments in 
improvising the research.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the Institutional 
Ethics Committee

REFERENCES

1. Phillips CI. Dilate the pupil and see the fundus. Br Med J 
(Clin Res Ed). 1984;288(6433):1779-80.

2. Whitmer L. To see or not to see: routine pupillary dilation. 
J Am Optom Assoc. 1989;60(7):496-500.

3. Barlett JR, Siderov J. Routine dilatation: appropriate choice 
of technique. Clin Exp Optom. 1995;78:38-9.

4. Steinmann WC, Millstein ME, Sinclair SH. Pupillary dilation 
with tropicamide 1% for funduscopic screening. A study of 
duration of action. Ann Intern Med. 1987;107(2):181-4.

5. Talley DK, Bartlett JD. Topical and regional anesthesia. 
In: Bartlett JD, editor. Clinical Ocular Pharmacology. 
3rd Edition. Boston: Butterworth-Heinemann; 1995: 463-78.

6. Bartlett JD. Dilation of the pupil. In: Bartlett JD, Jaanus SD, 
editors. Clinical Ocular Pharmacology. 3rd Edition. Boston: 
Butterworth-heinemann; 1995: 479-502.

7. Isenberg SW. The Eye in Infancy. 2nd Edition. St Louis: 
Mosby; 1994.

8. Forman AR. A new low-concentration preparation for 
mydriasis and cycloplegia. Ophthalmology. 1980;87(3):213-5.

9. Lyle WM, Bobier WR. Effects of topical anesthetics on 
phenylephrine-induced mydriasis. Am J Optom Physiol Opt. 
1977;54(5):276-81.

10. Mordi JA, Lyle WM, Mousa GY. Does prior instillation of 

Table 1: Pupillary size in study eye (RE) and 
control eye (LE).

Mean pupil 
dilatation 
(in mm)

SD t value p value

RE 0 min 2.895 0.4198 0.44 0.659
LE 0 min 2.886 0.4434
RE 15 mins 5.561 0.5006 8.13 <0.001
LE 15 mins 5.246 0.4544
RE 30 mins 7.965 0.4316 4.115 <0.001
LE 30 mins 7.833 0.4364
SD: Standard deviation, RE: Right eye, LE: Left eye

Table 2: Proportion of study and control eyes 
reaching CED.
CNED (%) CED (%)

RE 37 (64.9) 20 (35.1)
LE 50 (87.7) 7 (12.3)
Total 87 27
CED: Clinically effective diameter, RE: Right eye, LE: Left eye



Menishinkai JP et al. Int J Basic Clin Pharmacol. 2015 Jun;4(3):410-413

 International Journal of Basic & Clinical Pharmacology | May-June 2015 | Vol 4 | Issue 3 Page 413

a topical anesthetic enhance the effect of tropicamide? Am J 
Optom Physiol Opt. 1986;63(4):290-3.

11. Bryant JA. Local and topical anesthetics in ophthalmology. 
Surv Ophthalmol. 1969;13(5):263-83.

12. Apt L, Henrick A. Pupillary dilatation with single 
eye drop mydriatic combinations. Am J Ophthalmol. 
1980;89(4):553-9.

13. Jauregui MJ, Polse KA. Mydriatic effect using 
phenylephrine and proparacaine. Am J Optom Physiol Opt. 
1974;51(8):545-9.

14. Kubo DJ, Wing TW, Polse KA, Jauregui MJ. Mydriatic 
effects using low concentrations of phenylephrine 
hydrochloride. J Am Optom Assoc. 1975;46(8):817-22.

15. Ghose S, Garodia VK, Sachdev MS, Kumar H, Biswas NR, 
Pandey RM. Evaluation of potentiating effect of a drop 
of lignocaine on tropicamide-induced mydriasis. Invest 
Ophthalmol Vis Sci. 2001;42(7):1581-5.

16. Pollack SL, Hunt JS, Polse KA. Dose-response 
effects of tropicamide HCl. Am J Optom Physiol Opt. 
1981;58(5):361-6.

17. Ogun OA, Oliver JW, Ashaye AO, Ajayi BG. Evaluating 
the potentiating effect of amethocaine on tropicamide-
induced mydriasis in darkly pigmented irides, using infrared 

doi: 10.18203/2319-2003.ijbcp20150046
Cite this article as: Menishinkai JP, Pujar C, Manasa CN, 
Dasar LV, Salagar MC. A quasi-experimental study to assess 
the effect of a local anesthetic proparacaine on tropicamide- 
induced pupillary dilation. Int J Basic Clin Pharmacol 
2015;4:410-3.

pupillometry. Ophthalmol Eye Dis. 2014;6:13-9.
18. Emiru VP. Response to mydriatics in the African. Br J 

Ophthalmol. 1971;55(8):538-43.
19. Chen KK, Poth EJ. Racial differences as illustrated by the 

mydriatic action of cocaine, euphthalmine and ephedrine. 
J Pharmacol Exp Ther. 1929;36:429-45.

20. Brewitt H, Bonatz E, Honegger H. Morphological changes of 
the corneal epithelium after application of topical anaesthetic 
ointments. Ophthalmologica. 1980;180(4):198-206.

21. Richardson RW. Comparing the mydriatic effect of 
tropicamide with respect to iris pigmentation. J Am Optom 
Assoc. 1982;53(11):885-7.

22. Zauberman H, Neuman E. Tropicamide – a mydriatic 
cycloplegic in a West African eye clinic. Cent Afr J Med. 
1970;16(1):8-11.


