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ABSTRACT 
 
Introduction: Patients often complain of dry eyes, foreign 
body sensation and ocular irritation after cataract surgery.  
This study was aimed to evaluate the changes in tear film 
status following clear corneal phacoemulsification cataract 
surgery in a tertiary care hospital in Rohilkhand region.  
Material and Method: A prospective randomised control- 
led trial was carried out on 48 patients presenting in our 
OPD for cataract surgery. Patients with pre-existing ocular 
or systemic diseases predisposing to dry eyes were 
excluded from the study. Patients were randomly selected, 
who underwent cataract surgery by clear corneal phacoe- 
mulsification. Their pre and post-operative dry eye status 
was assessed. The mean tear film break-up time (tBUT) 
and Schirmer test 1 (ST 1) were taken as evaluating 
parameters. Subjective evaluation of dry eye was done 
using Ocular Surface Disease Index (OSDI) grading. 
Result: Mean tBUT value from pre-operative day to day 60 
was reduced from 12 secs (SD=2.45) to 7 secs (SD =2.00).  
Mean Schirmer Test 1 value reduced from 22.64 (± 9.69) 
on pre-operative day to a  final value of 14.29 (± 6.09) on 
day 60.  By using OSDI score, 31.25 patients had dry eyes 
symptoms on day 60. 
Conclusion: Clear corneal phacoemulsification surgery 
induces dry eye post- operatively. Subjectively, a higher 
percentage of patients complained of symptoms of dry 
eyes. 
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INTRODUCTION 
 
Dry eye was first described by Henrik Sjogren in 
1940 as a disease characterised by autoimmune 
damage to lacrimal gland tissue, decreased tear 
secretion and ocular surface disorder, and was termed 
Kerato- Conjunctivitis Sicca.  Modern day living, 
with increased life expectancy, extended computer 
work and VDU viewing, and higher levels of 
environmental pollution has resulted in a larger 
population suffering from this disorder.  
Dry eye is estimated to have a prevalence of 5% to 
17%, and the prevalence increases with increasing 
age.1,2 There is also a reported decrease in the tear 
fluid concentration of proteins originating from the 
lacrimal glands with advancing age.3 Other studies 
have reported the tear secretion gradually decreasing  
in  patients over 40 years of age, with a linear reducti- 
on in precorneal tear film stability with age.4,5 Patients 
presenting for cataract surgery mostly belong to the 
elderly age group, and many have pre-existing mild to 
moderate dry eyes. 
Many patients post cataract surgery are left 
dissatisfied despite good visual outcome due to 
persisting complaints of grittiness and foreign body 
sensation. Corneal incisional surgery has long been 
identified as one of the risk factors for the develop- 
ment of dry eye.6  It directly affects quality of vision 
in addition to symptoms of pain, heaviness and 
discomfort.  
 Phacoemulsification is the most preferred technique 
of cataract surgery nowadays being quick, safe and 
giving good visual outcome. However, as with other 
corneal surgeries, it may cause ocular surface and 
normal tear function disruption post-operatively7. 
Whether its smaller incision size, which has an 
advantage with respect to reduced astigmatism and 
quicker visual rehabilitation, also results in inducing 
no or minimal dry eye is being evaluated.  
With the aforementioned points in mind, this study 
was aimed to find an association between clear 
corneal phacoemulsification and dry eye, and assess 
changes in the tear film status pre and post-
operatively by use of tear function tests, such as tear 
film break-up time (tBUT) & Schirmer test 1 (ST-1), 
and also subjectively assess the dry eye status post 
operatively by the OSDI questionnaire. 
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MATERIAL AND METHOD 
 
This was a prospective randomized clinical study 
planned for patients undergoing phacoemulsification 
cataract surgery in the Department of Ophthalmology 
at Rohilkhand Medical College Hospital. 52 patients 
of cataract above 40 years of age presenting in the 
OPD were selected by simple random sampling. 
Patients with pre-existing dry eyes or any other ocular 
diseases or ocular injury were excluded from the 
study. Patients having systemic diseases predisposing 
to dry eyes like diabetes mellitus, rheumatoid arthritis, 
Sjögren’s syndrome, sarcoidosis, HIV, thyroid 
disorder, SLE were also excluded. Patients having 
undergone ocular surgery or on topical lubricants 
during previous 6 months were also rejected.  
An informed consent was taken from all the patients. 
Study was approved by institutional ethical board. 
All selected Patients were evaluated for dry eye status 
one day prior to cataract surgery (day 0) by using 
tBUT and ST 1.   
Number of patients who underwent phacoemulsific- 
ation were 52, but 4 patients did not complete the 
follow up schedule, therefore data was analysed for 48 
patients (n=48). All the patients were operated by 
same surgeon using 2.8mm clear corneal phaco 
incision and a foldable intraocular lens was implanted. 
All surgeries were incident free. 
The tBUT and ST 1 were repeated on all patients to 
assess the tear film status & tear secretion on post-
operative days 7, 14, 30 & 60. 
 The Tear film break-up time was performed using a 
commercially available fluorescein strip moistened 
with sterile non-preserved saline & inserting in the 
inferior tarsal conjunctiva. The subject was instructed 
to blink 3 times, and then look straight without any 
blink. Tear film was observed on a slit lamp using 
cobalt blue filter under broad beam. The interval 
between the last blink and the appearance of the first 
corneal dry spot was recorded in seconds with a stop 
watch. This procedure was repeated 3 times and the 
mean value was taken for analysis. A tBUT value less 
than 10 seconds was taken as abnormal.  
The Schirmer Test 1 was performed using 
standardized Whatmann filter paper (no.41) which is 
5mm wide & 35mm in length. It was folded from the 
edge and placed in the lateral third of the lower eyelid. 
Eye was kept open and upwardly fixated with allow- 
ance for blinking. The distance of strip moistened 
from fold to the distal end of wetting on the strip was 
recorded after 5 min. A reading of less than 10 mm 
was considered abnormal. 
All the tests were carried out under optimum environ- 
mental conditions to preclude any other effect on tear 

film status by temperature, humidity, and light or air 
movement. 
The subjective evaluation of patients’ dry eye status 
was done on day 60, based on the OSDI questio- 
nnaire. The severity of dry eye status was evaluated 
for each patient employing the clinical parameters of 
tBUT and ST-1 along with the subjective scores as 
illustrated in OSDI questionnaire. 
 
STATISTICAL ANALYSIS 
 
SPSS verison 21 was used to generate graphs. 
Discriptive statistics was used to generate results. 
 
RESULT 
 
The study included a total of 52 patients who 
underwent phacoemulsification cataract surgery. The 
data was analysed for 48 patients as 4 patients did not 
complete the follow up schedule. 
Of these 24 (50%) patients were males & 24 (50%) 
patients were females. Age range was 42-65 years. 
The mean age was 52.64 years.  
 The mean tear film break-up time on day 0 
(preoperatively) was 12 seconds (sd=2.45sec). The 
mean tBUT showed a progressive decline from pre-
operative levels up to day 30, with a plateau effect 
thereafter.  The mean tBUT on day 60 was 7 seconds 
(sd=2.00secs). The P value calculated by using the 
paired t test was significantly low (p= <0.0001).  
The Schirmer test 1 values revealed similar falling 
tear film parameters.  The mean ST 1 value on day 0 
was 22.64(± 9.69).  It declined from day 7 onwards to 
a final value of 14.29 (± 6.09) on day 60. There was a 
statistically significant change (p= <0.0001) in ST-I 
values from the pre-operative level noticed from day 7 
onwards and lowest around day 60, The fall in ST-1 
values were steeper in the initial month and seemed to 
plateau from day 30.  
On a subjective basis, utilising the OSDI questio- 
nnaire, 15 out of 48 patients (31.25%) were found to 
have symptoms of dry eye on day 60. Of these, 8 
patients (16.66%) showed mild dry eye symptoms, 4 
patients (8.33%) showed moderate & 3 patients 
(6.25%) showed severe degree of dry eye symptoms. 
33 patients (68.75%) showed no symptoms of dry eye.  
 
DISCUSSION  
 
Cataract surgery results are focussed on improving the 
visual outcome; the post-operative complaints of 
grittiness, foreign body sensation and dry eyes often 
receive less importance. While post-operative patients  
of corneal refractive surgery are aggressively treated 
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Graph- 1: Graphical analysis of  mean tBUT values from 
day 0 to day 60   

	
  
Graph- 2: Graphical analysis of mean ST 1 values from day 
0 to day 60 
	
  
for dry eyes8,9 doing the same for cataract surgery 
patients is far less common, even though these 
patients by virtue of being older, have a higher 
incidence of confounding factors for dry eye like 
systemic disease and age related dry eye. The Age 
Related Dry Eye (ARDE) is a well-recognized 
primary disease entity, seen with increasing age in 
normal population where an increase in ductal 
pathology is said to promote lacrimal gland dysfun- 
ction due to its obstructive effect.10  
In addition it is known that any corneal incisional 
ocular surgery induces dry eye by multiple factors like 
cutting of corneal nerves, effect of microscope light, 
inflammation, ocular surface distortion, and effect of 
preservatives in eye drops used postoperatively.11-15  
Phacoemulsification has a small incision size of 
around 2.8mm, but adding the smaller side port 
incisions will give us a total arc length of around 
4mm. Only a few studies show analysis of phacoemu- 
lsification induced ocular dryness 16. This study was 
aimed to fill this lacuna and find out if patients 
undergoing clear corneal phacoemulsification showed 
significant changes in their tear film status and 
significant subjective morbidity with regards to dry 
eye post-operatively. 
In this study diagnostic tests of tear film break up time 
(tBUT) and Schirmer test 1 (ST-1) and subjective 
analysis through OSDI questionnaire have been 
included as the evaluating clinical parameters, keep- 
ing in view of their ease, economy and acceptability 
to patients in routine clinical setting. All the patients 

were above the age group of 40 years (Range = 40-70-
years) since cataract is essentially a geriatric disorder 
and dry eye a significant cause of ocular discomfort in 
this age group.  
Graphical analysis of tBUT values [ Graph 1] showed 
a plateau effect evident from day 30 onwards. The 
final tBUT level in this group was also significantly 
low (p= <0.0001) as compared to pre-operative. This 
finding is similar to a study in Korea that documented 
a poorer tear film status (tBUT levels) post 
operatively following phacoemulsification surgery.17 
However a similar study done by Gharaee et al did not 
find any change in tBUT values following a temporal 
clear corneal phacoemulsification surgery.7 Some 
studies have also highlighted the relationship of dry 
eye with size & site of incision, groove verses linear 
pattern of incision and microscopic light exposure 
time.18 
Analysis of ST-1 values revealed a falling tear film 
parameter very similar to tBUT pattern [ Graph 2]. 
There was a statistically significant change (p= 
<0.0001) in ST-I values from the pre-operative level, 
noticed from day 7 onwards and peaking around day 
60. The fall in ST-I values were steeper in the initial 
month and seemed to plateau from day 30. Similar 
findings were observed in independent studies by 
Gharaee et al.7 Cho et al.17 and .Liu et al.19 These 
investiga- tors have observed similar pattern with 
respect to other dry eye parameters of ‘Tear meniscus 
height’ (TMH) and Corneal fluorescein staining 
pattern. 
A linear correlation between dry eye parameters and 
subjective scores could not be established. This confi- 
rms earlier reports that OSDI score does not co relate 
with objective clinical measures of dry eye.20 Many 
reports have cited a poorer subjective response among 
operated patients for months despite an improvement 
in tBUT & ST-1 values. Our observations indicate a 
significant number of patients, 31% patients being 
symptomatic for dry eye 2 months after surgery. Low- 
est level of both tBUT & ST-1 were recorded at day-
60.  It was thus inferred that cataract surgeries affect 
both tear film stability and tear quantity.  
 
CONCLUSION 
 
Phacoemulsification cataract surgery causes dry eye 
post-operatively. Parameters like tear film break up 
time and Schirmer test continue to show tear film 
dysfuntion till two months after cataract surgery. A 
significant number of patients display dry eye 
symptoms post operatively. Tear supplements and 
lubricants should be made a component of post 
cataract surgery drug regimen, customised according 
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to patients’ tear film status and post-operative subjec- 
tive complaints. 
 
REFERENCES 

1. Schaumberg DA, Sullivan DA, Buring JE, Dana 
MR. Prevalence of dry eye syndrome among US 
women. Am J Ophthalmol 2003; 136:318-26 

2. Grubbs JR, Tolleson-Rinehart S, Huynh K, 
Davis RM. A review of quality of life measures 
in dry eye questionnaires. Cornea 2014;33:215-
8. 

3. McGill JI, Liakos GM, Goulding N, Seal DV. 
Normal tear protein profiles and age-related 
changes.  Br J Ophthalmol 1984;68: 316–20. 

4. Jensen OL, Gluud BS, Birgens HS.The 
concentration of lactoferrin in tears of normals 
and of diabetics. Acta Ophthalmol (Copenh) 
1986; 64: 83–87. 

5. Patel S, Farrell J C. Age-Related Chan- ges in 
Precorneal Tear Film Stability. Optometry and 
Vision Science1989 March;66:175-78 

6. Konomi K, Chen L, Tarko RS, et al. 
Preoperative characteristics and a potential 
mechanism of chronic dry eye after LASIK. 
Invest Ophthalmol Vis Sci 2008; 49:168. 

7. Gharaee, H., M. N. Mousavi, R. Daneshvar, M. 
Hosseini, and S. Sazande. Effect of Clear 
Corneal Incision Location on Tear Film 
following Phacoemulsification Surgery. Iranian 
Journal of Ophthalmology2009; 21(3):29-34. 

8. Ambrosio R Jr, Tervo T, Wilson SE. LASIK-
associated dry eye and neurotrophic 
epitheliopathy: pathophysiology and strategies 
for prevention and treatment. J Refract Surg 
2008; 4:396-407. 

9. Roni M Shtein.Post –LASIK dry eye. Expert 
Rev Ophthalmol 2011;6:575–82.  

10. Obata H, Yamamoto S, Horiuchi H, Machinami 
R.: Histo-pathologic study of human lacrimal 
gland, Statistical analysis with special reference 
to aging. Ophthalmology 1995; 102:678-86. 

11. Lane HA, Zaidman GW, Pallin DJ. Changes in 
corneal sensation and reflex tear secretion 
following excimer laser in situ keratomileusis 
(LASIK). Invest Ophthalmol Vis Sci 2001; 
42:S493. 

12.  Linna TU, Vesaluoma MH, Perez-Santonja JJ, 
Petroll WM, Alio JL, Tervo TM: Effect of 
myopic LASIK on corneal sensitivity and 
morphology of sub-basal nerves. Invest 
Ophthalmol Vis Sci 2000; 41: 393–7. 

13. Helena MC, Baerveldt F, Kim WJ, and Wilson 
SE: Keratocyte apoptosis after corneal surgery. 
Invest Ophthalmol Vis Sci 1998; 39:276–83. 

14. Slowik C, Somodi S, Richter A, Guthoff R: 
Assessment of corneal alterations following 
laser in situ keratomileusis by confocal slit 
scanning microscopy. Ger J Ophthalmol 1996; 
5: 526–31. 

15. Michael R, Wegener A. Estimation of safe 
exposure time from an ophthalmic operating 
microscope with regard to ultraviolet radiation 
and blue-light hazards to the eye. J Opt Soc Am 
A Opt Image Sci Vis. 2004; 21:1388–1392  

16. Dodia Kamla, Bapat Siddhesh, Chudasama 
Rajesh K. Dry eye risk factors after 
phacoemulsification cataract surgery at a 
secondary care hospital. IJHAS 2013; 2:4: 242-
24 

17. Cho YK, Kim MS. Dry eye after cataract 
surgery and the associated intra-operative risk 
factors. Korean J Ophthalmol 2009; 23:65-7 

18. Venugopal KC, Krishnaraj PA, Chandan N, 
Evaluation of Dryness of Eyes after Manual 
Small Incision Cataract Surgery with Corneo-
scleral Tunnel Incision. J Clin Diagn Res 
2012;6: 1029-33 

19. Liu Z, Luo L, Zhang Z, Cheng B, Zheng D, 
Chen W et al. Tear film changes after 
phacoemulsification. Zhonghua Yan Ke Za Zhi. 
2002;385:274-7. 

20. Dr. Mohana Sinha, Dr. Abhik Sinha, Dr. Bithi 
Chowdhury: Comparative Evaluation of Dry 
Eye Following Cataract Surgery: A Study from 
North India. IOSR-JDMS. 2014;13:13- 8. 

 

 
 
 


