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Abstract

Introduction: Diseases of lacrimal drainage system account for nearly 3% of visits to eye clinic. Chronic
dacryocystitis is a frequently encountered disorder among these patients. The aim of this study was to identify
the organisms responsible and to determine the antibiotic susceptibility pattern of the bacterial isolates from
conjunctiva and nasal mucosa in cases of chronic dacryocystitis and comparing with lacrimal sac specimen.
Material and Methods: Prospective longitudinal study carried out in 40 cases suffering from chronic
dacryocystitis. After complete history and local examination of the cases, the sac was excised and examined
histopathologically in pathology department. Swabs of the smear were taken in all cases were cultured and
antibiotic sensitivity was done. The results were analyzed by using mean, median and the Chi-square (y¥2) test
Results: The maximum incidence of the disease has been in the 4th and 5th decade of life, females were more
predominantly affected than the males. The epithelial hypertrophy was the most common histological finding i.e
77.5%, the second common was squamous metaplasia followed by goblet cell formation. Culture and antibiotic
sensitivity was done in all cases; out of these the maximum cases were found to be sterile i.e.55%. The bacteria
which have been isolated in the 45% cases in order of frequency were staphylococcus 20%, streptococcus12.5%
and pneumococcus 12.5% respectively. Conclusion: Majority of the chronic dacryocystitis cases are caused by
Staphylococcus, streptococcus and pneumococcus. Amoxyclav and 3rd generation cephalosporins can be used
to treat chronic dacryocystitis. The epithelial hypertrophy and Non-specific chronic inflammation with fibrosis
is indeed the most commonly reported histopathological finding in lacrimal sac wall biopsy specimens.
Microbiological analysis and antimicrobial susceptibility pattern is mandatory for the selection of a specific
antimicrobial therapy and to the control of further resistance development of bacterial strains.
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Introduction

Dacryocystitis is an inflammation of the lacrimal epithelium.  Accumulation of mucoid and
sac and duct. It may be congenital or acquired. mucopurulent exudates causes the sac to dilate,
Acquired dacryocystitis assumes two main forms: ultimately leading to a pyocele [2]. The knowledge
acute and chronic [1]. The stagnation of tears due of the bacteriology of chronic dacryocystitis would
to the obstruction and the resultant accumulation of contribute to the choice of effective antimicrobial
the debris in the lacrimal sac together act as the agents and it would also help in reducing the
potential nidus for the organisms to propagate unnecessary load of anti-microbial agents [3].
within the sac, causing inflammation, hyperaemia, Chronic dacryocystitis is diagnosed in patients with
oedema and hypertrophy of the mucosal persistent epiphora and regurgitation of mucoid or
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system [4,5]. It is currently believed that the
in patients with
nasolacrimal duct obstruction may be secondary to

inflammation and fibrosis
coexisting infectious colonization within the lumen
of the lacrimal sac. It is possible that many cases of
primary acquired nasolacrimal duct obstruction are
in fact secondary to unrecognized low-grade
dacryocystitis [6]. Knowledge of the bacteriology
duct
significantly as well to the choice of prophylactic

of nasolacrimal obstruction contributes
antimicrobial agents, and it would help in reducing
the unnecessary load of anti-microbial agents with
subsequent development of resistance patterns in
the conjunctival flora with detrementous effects on
regimens for prophylaxis on further intraocular
surgery [7,8]. During the past years, only few
studies had been conducted on the bacteriology of
dacryocystitis. Hence, this study was done.

Material and Methods

The present study was a prospective longitudinal
study carried out in department of ophthalmology,
Medical College and Hospital of central India.
Total 40 cases suffering from different types of
chronic dacryocystitis were studied in the eye
department. Patients have been selected from
ophthalmic outpatient department and those
admitted in the eye wards of hospital.

Study design- prospective longitudinal study.
Inclusion criteria- Clinically diagnosed cases of
dacryocystitis were included in the study.
Exclusion criteria: The patients who had received
either topical or systemic antibiotics for the past
one week during their visit to the hospital were
excluded.

Collection of data- An informed consent was
obtained from all the patients who were enrolled.
The specimens were collected with the help of an
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aseptically cleaned, to avoid contamination from
the surface microorganisms and the samples were
collected in two sterile cotton swabs from the
lacrimal sac, either by applying pressure over the
lacrimal sac and allowing the purulent material to
reflux through the lacrimal punctum or by lacrimal
syringing. The sample from the refluxing material
was collected by ensuring that the lid margins or
the conjunctiva were not touched. One swab was
inoculated immediately on plates of MacConkey’s
agar, 5% Sheep Blood agar and Chocolate agar and
another swab was used for gram staining. The
stained smear was screened for the presence or
absence of pus cells and bacteria. The isolated
organisms identified by wusing standard
procedures [9]. The sensitivity of the organisms
was tested by the Kirby-Bauer disc diffusion
method as per the Clinical and Laboratory
Standards Institute (formerly NCCLS) guidelines
[10]. In all the cases the sac was excised and
examined histologically in the pathology
department,. Before the commencement of surgery
all the cases were subjected to complete local
examination of the eye and necessary
investigations, concerning the disease, to establish
the diagnosis. Swabs of the smear were taken in all

were

the cases and were cultured and antibiotic
sensitivity =~ was  done.  The  histiological
examinations was done under routine

haematoxylene and eosin stains.

Statistical analysis- Chi-square (y2) distribution
was used to test the qualitative distribution. A p
(predictive) value of <0.05 was considered as a
significant association between the variables which
were tested.

Statistical software: The statistical software SPSS
10.0 was used for the analysis of the data and
Microsoft word and excel have been used to
generate graphs, tables etc.

ophthalmologist. The surrounding area was

Results

Table No.-1: Age incidence

S.NO. Age in years Cases Percentage
1 0-20 1 2.5%
2 21-30 7 17.5%
3 31-40 13 32.5%
4 41-50 12 30.0%
5 51-60 5 12.5%
6 Above 60 2 5.0%
Total 40 100.0%
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As seen in table no. 1, the maximum incidence of the disease has been in 4th and 5th decade of life, i.e 32.5% in
the 4th and 30.0% in the 5th.

Table No.-2: Sex Incidence.

S. No Type Male Percentage Female Percentage
1. I 12 30.0% 23 57.5%
2. I NIL NIL 2 5.0%
3. I NIL NIL 3 7.5%
Total 12 30.0% 28 70.0%

The incidence of affected females is more than the males being more than double, i.e 70% females and 30%

males as shown in table no 2.

Table No.-3: Bacterial infections.

S.NO Organism Cases Percentage
1. Staphylococccus 8 20.0%
2. Streptococcus 5 12.5%
3. Pneumococcus 5 12.5%
4, Sterile 22 55.0%
Total 40 100.0%

In all the 40 cases the smear for culture and antibiotic sensitivity was done, out of these the maximum cases
were found to be sterile i.e 55%. The bacteria which have been isolated in the 45% cases in order of frequency
were staphylococcus 20%, streptococcus 12.5% and pneumococcus 12.5% respectively.

Table No.-4: Histological findings.

S.NO Changes Cases Percentage
1. Hypertrophy 31 77.5%
2. Denudation 15 37.5%
3. Metaplasia 23 57.5%
4. Goblet cell formation 22 55.0%
5. Papillae formation 9 22.5%

As shown in above table, the epithelial hypertrophy is the most common histological finding i.e 77.5%, the
second most common finding has been squamous metaplasia [57.5%] followed by goblet cell formation[55%],
denudation [37.5%] and papillae formation [22.5%].

Table No.-5

R- Resistant, S- Sensitive, % S-Percentage sensitive, % R-Percentage Resistant.

A total of 18 isolates were recovered from 40 lacrimal sac specimens. The Gram positive bacteria outnumbered
the Gram negative bacteria. Staphylococcus aureus (8/18; 44.4 %%) were the predominant isolates followed by

streptococci (5/18; 27.7%) and pneumococcus (5/18; 27.7%). Amoxyclav, third generation cephalosporin and
vancomycin were the most sensitive antibiotics.
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Table No.-5: Antibiogram of streptococcus and Staphylococcus aureus.

R S Total % S % R

Amoxycillin- Clavulanic acid 4 14 18 78 22
Amikacin 1 8 9 89 11
Cefepime 3 15 18 83 17
Cefotaxime 3 15 18 83 17
Ceftazidime 3 15 18 83 17
Ceftriaxone 3 15 18 83 17
Cefuroxime 3 15 18 83 17
Ciprofloxacin 9 8 17 47 53
Clindamycin 5 12 17 71 29
Co-trimoxazole 9 17 47 53
Erythromycin 12 16 25 75
Gentamicin 6 12 18 67 33
Imipenem 15 18 83 17
Penicillin G 13 5 18 28 72
Piperacillin- Tazobactam 15 18 83 17
Vancomycin 0 16 16 100 0

Discussion

Chronic dacryocystitis is the inflammation of
lacrimal sac, frequently caused by bacteria.
Obstruction of nasolacrimal duct converts the
lacrimal sac a reservoir of infection. It is a constant
threat to cornea and orbital soft tissue. Moreover, it
causes social embarrassment due to chronic
watering from the eye [11].

Under normal conditions, the mucosa of the
lacrimal sac is highly resistant to infection.
However, infections of the sac and dacryocystitis
can be triggered by distal obstruction of the
nasolacrimal duct [12]. Dacrocystitis might present
in two forms. Acute dacryocystitis is an acute
inflammation of the lacrimal sac with tenderness
and erythema of the overlying tissues and 23% of
eyes might present with lacrimal abscess [12,13].

There is a varied spectrum of its clinical
presentations ranging from tenderness and
erythema of the overlying tissues to a frank
lacrimal abscess [14]. Untreated lacrimal abscess
can progress to orbital cellulitis, superior
ophthalmic vein thrombosis, and cavernous sinus
thrombosis [15,16].

Most of the studies on the microbiological profile
of dacryocystitis are on chronic dacryocystitis
[17,18,19]. Very few of them deal with acute

dacryocystitis [20,21,22], and only one discusses
lacrimal abscess superficially [20]. The general
trend in chronic dacryocystitis reflects culture-
positive rates ranging from 52.5% to 97.3% with
isolation rates of gram-positive organisms ranging
from 53.7% to 75% and those of gram-negative
organisms from 25% to 37.4% [23].

The most common gram-positive organisms
isolated include S. aureus (worldwide), S.
pneumoniae (Africa), and S. epidermidis (USA).
Among the gram-negative isolates, there is a
variable predominance like that of H. influenzae
(Middle East), P. aeruginosa (North India and
USA), E. coli (Europe), and Corynebacterium
diphtheriae (China) [17,18,19].

In our study we found Majority of the chronic
dacryocystitis cases are caused by Staphylococcus,
streptococcus and pneumococcus A total of 18
isolates were recovered from 40 lacrimal sac
specimens. The Gram positive bacteria out
numbered the Gram negative bacteria.

Staphylococcus aureus (8/18; 44.4%%) were the
predominant isolates followed by streptococci
(5/18; 27.7%) and pneumococcus (5/18; 27.7%).
Amoxyclav, third generation cephalosporin and
vancomycin were the most sensitive antibiotics.
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Mohammad Javed Ali [24] found that, the mean
age at presentation was 37 years. The female to
male ratio was 2:1. There was no significant
difference in the laterality between the right and
left eyes. Gram-positive organisms were the most
commonly isolated accounting for 56.3% (63/112),
and the commonest species isolated was
Staphylococcus aureus in 25% (28/112) of the
patients.  Hemophilus  influenzae  was  the
commonest gram-negative isolate accounting for
30.2% of all the gram-negative isolates. Of the
patients, 10.7% (12/112) showed no organisms on
smear as well as sterile cultures. Gram-positive
organisms were commonly sensitive to penicillins
and vancomycin whereas gram-negative organisms
were sensitive to quinolones and aminoglycosides.

In our study the maximum incidence of the disease
has been in 4th and 5th decade of life, i.e 32.5% in
the 4th and 30.0% in the 5th decade and gram
positive organisms were the most common. The
cultures of our study weresensitive to amoxyclav,
cephalosporins and vancomycin.

Relhan N1, Albini TA et al[25] found that
Endophthalmitis  caused by  Gram-positive
organisms with reduced vancomycin susceptibility
and/or resistance is an important clinical issue
worldwide, The causative organisms included
Enterococcus species (7/27), coagulase-negative
staphylococci (4/27), Staphylococcus aureus (4/27),
Bacillus species (4/27), Streptococcus species
(3/27), Leuconostoc species (3/27), Staphylococcus
hominis (1/27), and unidentified Gram-positive
cocci (1/27). Visual acuity of 20/400 or better at the
final follow-up was recorded in 10/26 patients
(38.5%; data were not available for one patient).
Treatment options include fluoroquinolones,
penicillin, cephalosporins, tetracyclines, and
oxazolidinones.

Similarly Assefa Y et al [26] also found that From
the total of 51 dacryocystitis cases, bacterial origins
were isolated among 31(60.8%) cases. The
dominant isolates were Coagulase negative
Staphylococci (CNS) 9(29.0%), Staphylococcus
aureus (S. aureus) 6(19.4%), and Pseudomonas
species  3(9.7%). S. pneumoniae, Entrobacter
species, K. pnemoniae and H. influenzae were each
accounted 6.5% isolation rate. Among the
commonly prescribed antimicrobials tested for

susceptibility ~ pattern;  amoxicillin = 38.7%,
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ciprofloxacin 25.8%, chloramphinicol 25.8%, co-
trimoxazole 25.8%, and ampicillin 19.4% were
resistant to the overall bacterial isolates identified.
Teweldemedhin M et al [27] Among 270 study
subjects, 180 (66.7%) were culture positive for
different bacterial isolates. The predominant
bacterial isolates were Staphylococcus aureus (40,
22.2%), coagulase negative staphylococci (31,
17.2%) and Pseudomonas aeruginosa (21, 11.7%).
Ocular surface disease, ocular trauma,
hospitalization and cosmetic application practices
were significantly associated with the occurrence of
bacterial infection.

Concerning antimicrobial susceptibility, most
isolates were susceptible to amikacin (137, 93.2%),
gentamicin (131, 89.1%) and ciprofloxacin (141,
89.2%). Overall, 40 (22.5%), 34 (19.1%) and 62
(34.8%) isolates were resistant to one, two, and
three or more antimicrobials, respectively.

Similar to our study, Bernardini FP et al [28] found
that Findings of histopathologic evaluation of 302
lacrimal sac specimens from 170 females and 88
males who had undergone routine DCR were
reviewed. Evidence of systemic disease or
neoplasia involving the lacrimal sac was present in
10 specimens. All 10 positive specimens had a
grossly abnormal appearing sac at the time of
surgery (n = 8), a known preexisting history of
systemic diseases (n = 6), or both. The remaining
292 specimens showed chronic inflammation,
fibrosis, or normal mucosa. Alkatan H et al [29]
found that Out of the 459 patients initially
included, the mean age was 51.63 + 17.8 years.

Female patients constituted 70.8% while male
patients accounted for 29.2%. Malignancy was
suspected before surgery in 3 cases of the 498
specimens reviewed (0.6%). The remaining 495
specimens analyzed, 17 cases (3.43%) had
unsuspected tissue diagnosis (other than chronic
dacryocystitis) including Oncocytoma in 7,
dacryolith in 7 and granulomas in 3. However, no
case of malignant neoplasm was identified.

Conclusion

The prevalence of bacterial pathogens among
external ocular samples was high and the
predominant isolate was Staphylococci.
Exceptionally high resistance was observed among

Gram positive bacterial isolates that may dictate to
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conduct drug susceptibility test routinely. There
were no unsuspected malignant cases in the current
series.  Therefore  routine  histopathological
examination of DCR specimens is not considered
to be essential. It should be reserved only for
selected suspicious cases

Therefore, identification of the etiologic agent and
antimicrobial susceptibility testing should be
practiced to select the appropriate antimicrobial
agent to treat eye infections and prevent the
emergence of drug resistant bacteria. Though the
information derived from this study was very
meaningful, further studies encompassing viral,
fungal, parasitic and anaerobic bacterial origin are
important to better define the spectrum and relative
incidence of pathogens causing dacryocystitis.
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