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Abstract
Introduction: Chronic dacryocystitis is an inflammation of lacrimal sac usually diagnosed clinically. It is an important cause of
ocular morbidity. It is a constant threat of infection to orbital soft tissues and cornea as it acts as a reservoir of infection.
Objectives:

To identify the current spectrum of bacterial isolates from lacrimal sac mucosa in cases of chronic dacryocystitis and to

Determine the antibiotic susceptibility pattern of the isolates.
Design: Hospital based cross sectional study.
Materials and Methods: The study was conducted at a tertiary care teaching hospital in North Karnataka. Bacteriological profile
of chronic dacryocystitis was evaluated from April 2014 to October 2016. A total of 108 patients with chronic dacryocystitis
were evaluated. Sample were taken directly from the lacrimal sac while making posterior flap of the lacrimal sac during external
dacryocystorhinostomy (Ex DCR) and excised sac during dacryocystectomy (DCT) for chronic dacryocystitis was directly
inoculated on culture plates for identification and sensitivity of the pathogens.
Results: All the patients were in age group of 30 and above. Male to female ratio was 1:2. Out of 108 patients, 42.6% were
culture positive. The most common isolates were Coagulase negative staphylococci (67.39%) followed by Staphylococcus aureus
(17.39%).
Conclusion: Majority of the chronic dacryocystitis cases were caused by Coagulase negative staphylococci followed by Staphylococcus aureus. Isolation of Methicillin Resistant Coagulase Negative Staphylococci was noteworthy and may be indicative of a
trend in lacrimal sac infections in this area. These ﬁndings will help us to revise the pre and post-operative antibiotic usage
protocols at our institute.
Keywords: Chronic dacryocystitis, Coagulase negative Staphylococci (CONS), DCR, DCT, Methicillin resistant coagulase
negative staphylococci (MRCONS), Nasolacrimal duct.

Introduction
Chronic dacryocystitis is an inflammatory
condition of the lacrimal sac commonly associated with
partial or total obstruction of the nasolacrimal duct. It
primarily affects female patients of middle age. The
blockage leads to stagnation of debris in the lacrimal
sac which acts as a nidus for organisms to colonize the
sac leading to inflammation. Several bacteria have been
implicated as causative agents of chronic
dacryocystitis.(1) Due to inadvertent use of antibiotics
and microbiological resistance, there is a change in the
spectrum of agents responsible for chronic
dacryocystitis.(2) Knowledge of the microbial organisms
and bacteria responsible for chronic dacryocystitis in a
particular geographical area is essential in choosing
appropriate antibiotics.(3,5,13) There will be fivefold risk
of soft tissue infection after open lacrimal surgery.(12)
This shows that, evidence based antibiotic use for
prophylaxis as well as therapeutics is essential to
prevent failure of lacrimal surgery. Moreover, the
emergence of antibiotic resistance becomes a challenge
for management of dacryocystitis. Hence we aimed at
finding common bacterial isolates responsible for
lacrimal sac infections in our patients and also to study
their anti-biogram.

Materials and Methods
Study setting: A hospital based cross sectional study
was conducted during the period of April 2014 to
October 2016 at SDM Medical College and Hospital,
Dharwad, North Karnataka.
Study population: We included clinically diagnosed
cases of chronic dacryocystitis undergoing external
dacryocystorhinostomy
(Ext-DCR)
or
dacryocystectomy (DCT) during study period. Patients
who had received topical or systemic antibiotics and
congenital dacryocystitis were excluded from the study.
Study protocol: The study was begun after
Institutional Ethical Committee permission. An
informed consent was taken from all the patients.
Clinically diagnosed cases of chronic dacryocystitis
were operated for Ext-DCR/ DCT after relevant
investigations. The lacrimal sac flap (posterior flap in
DCR and complete excised sac in DCT) was directly
inoculated on chocolate agar, MacConkey’s agar and
thioglycollate broth in the operating room and media
were sent to Dept. of Microbiology. The growth was
identified using standard biochemical reactions and
antibiotic sensitivity test was done by the Kirby-Bauer
disc diffusion method as per the CLSI guidelines.(4)
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Statistical Methods: For data analysis continuous
variables like age were summarized as mean (SD),
categorical variables like laterality of eye, type of
organism and antibiotic sensitivity were summarized as
proportions.
Results
Out of the 108 patients included in the study, 36
(33.3%) were males and 72 (66.7%) were female
patients giving the male to female ratio of 1:2. Majority
of the patients belonged to the age group of40 to 60
years (63.9%) with the mean age of 54.8 years. Right
eye was involved in 59 (54.6%) patients whereas left
eye was involved in 49 (45.4%) (Chisq= 0.29, df=1,
p=0.58, NS).
On lacrimal sac syringing, 69.4%patients had clear
fluid regurgitation while 30.7% had mucopurulent or
purulent regurgitation. However, there was no
correlation between the nature of regurgitation and
culture results.
Of 108 lacrimal sac samples 46 (42.6%) gave 49
isolates while 62 (57.4%) samples did not show any
growth. Of the 49 isolates 40 were Gram positive cocci,
8 were Gram negative bacilli and one was a fungus.
Among the Gram-positive organisms, Coagulase
negative Staphylococci (CONS) (67.3%) were the most
common
organisms
next
common
being
Staphylococcus aureus (17.39%). Of the Gram positive
isolates 18.4% (9/49) were methicillin resistant. Staph.
aureus isolates which showed excellent sensitivity to
the commonly used antibiotics except ciprofloxacin
(50%). (Table 1)
Table 1: Isolates from 108 cases of chronic
dacryocystitis
Organism
Number
%
CONS
23
46.9
MRCONS
8
16.3
S. aureus
8
16.3
MRSA
1
2.0
Pseudomonas spp.
2
4.1
Klebsiella spp.
1
2.0
E. coli
1
2.0
Citrobacterfreundii
1
2.0
Enterobacter cloacae
1
2.0
NFGNB
1
2.0
Verticellium
1
2.0
Total
49*
100.0
*few samples showed mixed growth
All the CONS isolates were sensitive to
ceftazidime, doxycycline, linezolid, tigecycline and
vancomycin. The MRCONS were sensitive to linezolid
and vancomycin. (Table 2) However, for the other
antibiotics the MRCONS showed lower sensitivity. For
chloramphenicol and gentamicin 80% and 70% of the
CONS showed sensitivity respectively. For other

commonly used systemic as well as topical antibiotics
these isolates were largely sensitive.
Table 2: Antibiotic susceptibility of CONS
CONS
Antimicrobial
S%
Ceftazidime
100.0
Doxycycline
100.0
Linezolid
100.0
Tigecycline
100.0
Vancomycin
100.0
Amikacin
91.7
Tetracycline
88.2
Amoxycillin- Clavulanic acid
87.5
Cefepime
81.8
Chloramphenicol
80.0
Cefotaxime
76.9
Ceftriaxone
71.4
Amoxicillin
70.0
Gentamycin
70.0
Co-trimoxazole
60.0
Erythromycin
57.9
Ciprofloxacin
55.0
Penicillin
22.2
However the popular agent ciprofloxacin was
found to be less trustworthy as only 55% CONS were
sensitive to it.
Our Gram positive isolates showed 50-60%
resistance
to
ciprofloxacin,
gentamicin
and
cotrimoxazole. The Gram negative isolates were
isolated infrequently.
Discussion
Dacryocystitis is a commonly encountered
condition and needs surgical intervention in most cases.
Women are more prone to this condition compared to
men. In the current study, majority of the patients were
in the age group of 40-60 years (63%), followed by
over 60 years (24%). This pattern of distribution is
observed by other workers.(3,10,11) Females showed a
higher incidence than males which was similar to study
conducted by Hartikainenet al. in 1997, Badhu et al and
Chaudhar et al.(6,7) In general, the disease is more
common, in females, because of narrow bony canal.
Our patients were from rural area where females work
in smoky kitchen and also busy in agriculture work
where hygiene might be poor. Additionally, females
will be using cosmetics like ‘Kajal’ which may lead to
partial or complete blockage of nasolacrimal duct
causing epiphora.(3)
Prior antibiotic therapy, faulty collection of
samples, inadequate sample size, transportation
problems etc. influence the culture sensitivity results
adversely. To avoid this we collected samples from sac
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during operative procedure and directly inoculated on
culture plate in operating room itself.
The infected lacrimal sac acts as a reservoir of
infection for ocular infections like keratitis,
endophthalmitis, preseptal and orbital cellulitis etc. It
needs to be treated prior to any intraocular surgery and
antibiotics are important in the treatment. Emergence of
resistant of multi-resistant bacterial strains has become
a common problem because of the indiscriminate use of
antibiotics.
The bacteriological profile of the isolates from
chronic dacryocystitis changes from place to place. In
the study by Kebedeet al(2007) commonest isolate was
Streptococcus pneumonia and was showing maximum
sensitivity to chloramphenicol.(12) This was also the
commonest isolate in various other studies.(9,10,18,6)
Reports from Saudi Arabia (Chaudhary et al (2005),(7)
Toronto,(15) Finland,(5) China(16) and Australia(17) have
showed predominance of staphylococcal species. A
study from Israel showed a predominance of the
Pseudomonas species in their isolates.(2) Recent reports
from the southern India(10,19) have shown CONS as the
most common isolate followed by S. aureus and S.
pneumoniae. We, therefore, need to know the common
causative organisms for chronic dacryocystitis in
particular geographical area and their sensitivity pattern
to enable us to institute evidence based antibiotic
therapy.(3,5,13) In the present study the commonest
isolate was CONS (63.3%) followed by S.
aureus(16.3%). In a study conducted in Northeast India,
S. epidermidis (40%) was the most common Gram
positive organism, followed by S. aureus (35%) and S.
pneumoniae (10%). Prakash et al (2012), in a similar
study, found that S. aureus (26), S. pneumoniae (22)
and P. aeruginosa (9) as the most common isolates.
The CONS in the present study were completely
sensitive to ceftazidime, doxycycline, linezolid,
tigecycline and vancomycin followed by Amikacin
(91.7%), Tetracycline (88.2%) and AmoxycillinClavulanic acid (87.5%). The MRCONS also showed
100% sensitivity to linezolid and vancomycin. (Table 2)
As expected the overall sensitivity of MRCONS to
other antibiotics was lower compared to CONS. For the
topically used antibiotics, chloramphenicol and
gentamicin, 80% and 70% of the CONS were sensitive
respectively. However, it was seen that 50% of the
CONS were resistant to the popularly used
ciprofloxacin. The only MRSA isolated was sensitive to
amikacin, chloramphenicol and ciprofloxacin but was
resistant to cefoxitin, penicillin and cotrimoxazole.
Assefa et al (2013) from Ethiopia have also reported
one methicillin resistant S. aureus among their 31
isolates.(11)
In a similar study at this centre Pradeep et al (2013)
have reported CONS in 71% and S. aureus in 14%
cases(10) which is consistent with the present study. An
important observation was that in 2013 methicillin
resistant Staphylococci were not encountered.

However; in the present work we found nine methicillin
resistant staphylococci (MRCONS – 8 and MRSA –1).
The emergence of methicillin resistance in CONS may
pose therapeutic problems. If the incidence rises
further, it may warrant use of newer and expensive
antibiotics for empirical therapy to be deescalated after
the sensitivity report.(20) Subjecting all the
dacryocystitis samples to culture and sensitivity is
certainly warranted in this scenario.
The study yielded only eight Gram negative
isolates belonging to eight different species and
therefore the species were not subjected to statistical
analysis. However, the overall sensitivity of these
isolates to a variety of commonly used antibiotics was
very high. This phenomenon was noteworthy as the
Gram negative isolates from other samples in our
hospital are showing alarming resistance to various
antimicrobials. Isolation of sensitive Gram negative
isolates from dacryocystitis has been reported by other
workers also.(8,9,11,13)
Conclusion
Chronic dacryocystitis was commoner in females
than males and CONS were the commonest isolates
from this lesion. Knowledge of sensitivity of the
pathogen is essential as indicated by emergence of
MRCONS in our area. Data on the regional distribution
of pathogens and their sensitivity causing chronic
dacryocystitis is imperative to design empirical
antibiotic therapy for this condition. Evidence based
antibiotic therapy may help to prevent failures of DCR.
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