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The advent of timolol in 1978 was a landmark as far as glaucoma 
management was concerned. But in spite of all these accolades, 
timolol has the drawback of significant systemic side-effects 
which are attributed to its action on systemic beta receptors.[1] 

As beta adrenergic receptors are also located on the cardiac 
and bronchial musculature, the clinical effects usually pertain to 
the aforesaid structures and can at times be life-threatening.[2] 
As systemic absorption occurs mainly through the nasal 
mucous membrane, suggestions to reduce these effects had 
been offered as well. Those include digital punctal occlusion 
and post-medication supine posture for 3–5 min.[3] It was 
obvious that narrowing of the naso-lacrimal passage as happens 
during punctal occlusion retards systemic drug absorption, but 
the effect of accentuation of the aforesaid passage—as might 
happen after DCR surgery—remained inconclusive.

Aims and Objectives 
To find out whether shortening of the naso-lacrimal passage as 
occurs after DCR surgery has any effect on the absorption and 
systemic adverse effects of topically applied timolol maleate.

Materials and Methods 
Adult patients with unilateral chronic dacryocystitis scheduled 
for elective DCR surgery were included in this study. The other 

criteria for selection were:
1. The patients had to have hard stop only, thereby excluding 

common canalicular obstruction.
2. Diabetics, hypertensives, and patients with other significant 

systemic diseases were excluded.
3. Patients with any indication of cardiac and respiratory 

problems were also excluded.
4. Pregnant and lactating mothers were not included.
5. Congenital dacryocystitis cases were not a part of this study.

In all, 66 patients had come for DCR surgery during the 
designated period, but 16 patients had to be eliminated for the 
above mentioned reasons. 

The unaffected eye served as a control. 

On admission a baseline evaluation was done. The 
unaffected eye then received a drop of timolol maleate 0.5%. 
Following instillation, the below-mentioned parameters were 
noted.
1. Intraocular pressure - noted at 30 min, 1 h and 2 h,
2. Pulse rate - noted at 30 min, 1 h and 2 h,
3. Blood pressure - noted at 30 min, 1 h and 2 h,
4. Forced expiratory volume - recorded 2 h after instillation. 

This is because maximal activity of timolol maleate is noted 
2 h after instillation of medication. 

Intraocular pressure was measured by Goldman Applanation 
Tonometry (GAT). Pulse rate, blood pressure were done in 
real time with the aid of a pulse oxymeter. FEV1 was done in 
consultation with the department of chest medicine.

Results of this situation were classified as Situation A or 
control situation.

Six weeks after DCR surgery—when it was ensured that the 
surgical anastomosis was patent—the operated eye received 
a similar medication as stated before, that is a drop of timolol 

Effect of dacryocystorhinostomy on systemic adverse effects of  
topical timolol maleate

Kakoli Roy, Kanchan Kumar Mondal1, Biswarup Ray2, Soumen Chakraborty2, Supreeti Biswas3,  
Bijoy Kumar Baral1

Access this article online
Website:  
www.ijo.in
DOI:  
10.4103/0301-4738.94050 
PMID:  
***

Quick Response Code:

Purpose: To evaluate whether transformation of the naso-lacrimal passage as happens after 
dacryocystorhinostomy (DCR) operation has any effect on the systemic adverse effects of topically 
administered timolol maleate. Materials and Methods: Fifty otherwise healthy adult patients without 
any prior history of cardiac or pulmonary problems scheduled for elective DCR surgery received a drop 
of timolol maleate 0.5% on the healthy eye. This eye served as a control. Six weeks after successful DCR 
surgery, the operated eye received the same medication. Parameters compared included intraocular 
pressure (IOP), pulse rate, blood pressure and forced expiratory volume in the first second (FEV1) findings.  
Observations: Post DCR patients showed an increased incidence of reduced pulse rate and FEV1. 
Conclusion: Timolol maleate ophthalmic preparation should be used with caution in post-DCR patients.

Key words: Dacryocystorhinostomy, intraocular pressure, systemic effects, timolol maleate 

Ruby General Hospital, Kolkata, 1Department of Ophthalmology, 
RG Kar MCH, Kolkata, 2Department of Ophthalmology, Bankura 
Sammilani Medical College, Bankura, West Bengal, 3Department of 
Pharmacology, Burdwan Medical College, Burdwan, West Bengal, India

Correspondence to: Dr. Soumen Chakraborty, D 277, Luna Street, 
Durgapur – 713 212, West Bengal, India. E-mail: drschak05@rediffmail.
com

Manuscript received: 30.09.10; Revision accepted: 19.11.11

abc
Rectangle



106 Indian Journal of Ophthalmology Vol. 60 No. 2

maleate 0.5%. The aforesaid parameters were noted again and 
compared with the baseline readings.

Results of this situation were classified as Situation B or 
study situation.

The same brand of timolol maleate was used in the entire 
study to eliminate bias. Informed consent was taken from all 
participants of this study. Appropriate permission was taken 
from the institutional ethics committee.

Comparative statistical analysis of the entire data was done 
by Z test. The Z test, quite like the t test is a test of significance, 
meaning that they are mathematical methods by which the 
probability or relative frequency of an observed difference 
occurring by chance is found. However, when the sample size 
is larger than 30 and the data is quantitative, Z test is preferred. 
Hence in this study where 50 patients were involved in both 
groups, Z test was applied to find out the P values.[4]

Results
This study was done in tertiary setup over a period of 
approximately one and a half years. Among the 50 patients 
enrolled in this study, 40 were females and 10 were males. 
Thirty patients had naso lacrimal duct obstruction in the right 
eye and 20 patients had it in the left eye [Table 1].
1. Intraocular pressure (IOP): The mean IOP of 50 patients 

before application of any medication in the control situation 
was 14.8 mmHg. Readings in both situations were taken at 
½ h, 1 h and 2 h intervals after application of medication. 

 In Situation A the mean IOP at the designated intervals 
were 12.8 mmHg, 10.9 mmHg and 10 mmHg.

 In Situation B the corresponding readings were 12.4 mmHg, 
10.8 mmHg and 10.8 mmHg.

 On comparison, P values during ½ and 1 h were not 
significant, but at the end of 2 h P value was less than 0.01, 
which was statistically significant.

2. Pulse rate: The mean pulse rate (PR) of 50 patients before 
application of any medication was 78.8/ min. Readings were 
similarly taken at ½ h, 1 h and 2 h intervals after application 
of medication. 

 In Situation A, the mean readings after application 
of medication were 76.2/ min, 72/ min and 67.8/ min. 

Corresponding readings in Situation B were 66.4/ min, 61.0/ 
min and 56.4/ min.

 P values at ½ h, 1 h and 2 h were all significant, P≃ 0, 
(<0.000…)

3. Blood pressure: The mean blood pressure pre medication 
in this study was 116/76 mmHg. In the control situation, 
no significant change in blood pressure was observed 
after timolol administration. In the study situation, which 
is after DCR operation, timolol application did cause a 
slight reduction in blood pressure in the majority of the 
subjects, and the recorded mean was 114/76 mmHg. This 
was however not found to be of any clinical or statistical 
significance.

4. Forced expiratory volume in the first second (FEV1): 
A normal person expels 75–80% of his total expiratory 
volume in the very first second itself—something which is 
clinically recorded as FEV1 (forced expiratory volume in 
the first second) during spirometry.[5] The mean FEV1 of 
50 patients before administration of any medication was 
80.2% in this study. In Situation A, the mean FEV1 2 h after 
timolol instillation was 66%. In Situation B, the mean FEV1 
after the same period was 46.4%. P value in this situation 
was <0.05, which was statistically significant. 

Discussion
Timolol is a non-selective beta receptor antagonist without any 
intrinsic symapthomimetic activity or membrane-stabilizing 
activity. It is usually dispensed in a bottle that delivers 
approximately 39 µL in a single drop.[2,6] Systemic effects are 
reasonably common and hence it is expected that the latter 
shall be clinically as evident as ocular effects.[5] 

The basic IOP-lowering effect of timolol in Situation B was 
significantly less than situation A (P<0.01). This was perhaps 
due to the fact that the shortened naso-lacrimal passage as 
occurs after DCR surgery offers a faster elimination of the 
medication from the conjunctival sac and the nasal mucous 
membrane.

The change in two systemic parameters were more 
apparent—pulse rate and FEV1. None of the patients, however, 
had any subjective complaints regarding the decrease in 
pulse rate, but the phenomenon must be kept in mind while 
administering beta blockers to susceptible patients.[5,6]

The reduction in FEV1 was more apparent. As the respiratory 
effects of timolol are maximum after 2 h of administration of 
medication, the FEV1 was done during that period.[7,8] A 
noticeable change in FEV1 was seen in both the groups.[8,9] A 
P value <0.05 emphasizes the enhanced bronchial activity of 
timolol in post-DCR situations.

It was felt that topical administration of timolol should be 
done with caution in post-DCR patients. The shortening of the 
naso-lacrimal passage as occurs after DCR surgery perhaps 
offers a quicker highway for transport of ocular medications to 
the nasal mucous membrane thereby causing greater systemic 
absorption. Where application is mandatory, appropriate 
precautions should be taken to prevent its egress beyond the 
lacrimal canaliculi by means of digital punctal occlusion. The 
participation of a physician in the therapeutic process might 
also be considered in such a scenario.

Table 1: Mean values and standard deviation of included 
intraocular pressure, pulse rate and forced expiratory 
volume in the first second. As changes in blood pressure in 
the two study situations were not clinically or statistically 
significant, it was not included in the table

Parameter Time Mean 
of A 

Mean 
of B

Std dev 
of A 

Std dev 
of B

IOP ½ H 12.84 12.4 1.404948 1.761261

1 H 10.92 10.8 1.724257 1.616244

2 H 10.00 10.8 0.989743 1.616244

Pulse rate ½ H 76.2 66.4 4.105745 3.917517

1 H 72.0 61.0 7.045045 3.984664

2 H 67.8 56.36 10.07928 6.229489
FEV1 AT 2 H 66 % 46.44 % 1.564921 5.329930

IOP: Included intraocular pressure, FEV1: forced expiratory volume in the 
first second
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Conclusion
In conclusion, it should be reiterated that DCR surgery 
offers an altered naso-lacrimal anatomy and hence drug 
transportation and absorption in that location is expected to 
change. The consequences that such an alteration might have 
on the pharmaco-dynamics of a drug with systemic adverse 
effects like timolol should be kept in consideration before its 
administration. 

References 
1. Ritch R, Shields MB, Krupin T. The Glaucomas. 2nd ed., Vol 3. 

Mosby; 1996. p. 1663-5.
2. Saari KM, Ali-Milkilla T, Vuori ML, Kaila T, Liaslo E. Absorption 

of ocular Timolol: Drug concentration and beta receptor binding 
activity in the aqueous humor of the treated and contra-lateral eye. 
Acta Ophthalmol (Copenh) 1993;71:671-6.

3. Martin XD, Rabineau PA. Intraocular pressure effects of timolol 
after unilateral instillation. Ophthalmology 1980;65:1620.

4. Mahajan BK. Pre requisites to apply Z test and application of  

t test. Methods in Biostatistics. 5th ed. Jaypee Bros; 1989. p. 124-7.
5. McMohan CD, Schaeffer RN, Hoskins HD Jr, Hetherington J Jr. 

Adverse effects experienced by patients taking timolol. Am J 
Ophthalmol 1979;88:736.

6. Trawick AB. Potential systemic and ocular side effects associated 
with topical administration of timolol maleate. Am J Optom Assoc 
1985;56:108-12.

7. Charan NB, Lakshminarayan S. Pulmonary effects of topical 
timolol. Arch Intern Med 1980;82:146-9.

8. Diggory P, Cassles-Brown A, Vail A, Hillman J. Randomized 
controlled trial of spirometric changes in elderly people receiving 
timolol or betaxolol as initial treatment for glaucoma. Br J 
Ophthalmol 1998;82:146-9.

9. Sadiq SA, Fielding K, Vernon SA. The effects of timolol drop on 
respiratory function. Eye (Lond) 1998;12:386-9.

Cite this article as: Roy K, Mondal KK, Ray B, Chakraborty S, Biswas S, Baral 
BK. Effect of dacryocystorhinostomy on systemic adverse effects of topical 
timolol maleate. Indian J Ophthalmol 2012;60:105-7.

Source of Support: Nil. Conflict of Interest: None declared.

Roy, et al.: Post DCR systemic effects of Timolol

Author Help: Online Submission of the Manuscripts

Articles can be submitted online from http://www.journalonweb.com. For online submission articles should be prepared in two files (first page 
file and article file). Images should be submitted separately.

1)  First Page File: 
 Prepare the title page, covering letter, acknowledgement, etc., using a word processor program. All information which can reveal your 

identity should be here. Use text/rtf/doc/pdf files. Do not zip the files.
2) Article file: 
 The main text of the article, beginning from Abstract till References (including tables) should be in this file. Do not include any information 

(such as acknowledgement, your names in page headers, etc.) in this file. Use text/rtf/doc/pdf files. Do not zip the files. Limit the file size to 
1 MB. Do not incorporate images in the file. If file size is large, graphs can be submitted as images separately without incorporating them 
in the article file to reduce the size of the file.

3) Images: 
 Submit good quality color images. Each image should be less than 4096 kb (4 MB) in size. Size of the image can be reduced by decreasing 

the actual height and width of the images (keep up to about 6 inches and up to about 1200 pixels) or by reducing the quality of image. JPEG 
is the most suitable file format. The image quality should be good enough to judge the scientific value of the image. Always retain a good 
quality, high resolution image for print purpose. This high resolution image should be sent to the editorial office at the time of sending a 
revised article.

4) Legends: 
 Legends for the figures/images should be included at the end of the article file.


