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Background: Primary acquired nasolacrimal duct obstruction (PANDO) is a common ophthalmic 
condition which causes excessive tearing or mucopurulent discharge. Stasis of tears causes 
alterations in conjunctival flora and increases the risk of postoperative infectious endophthalmitis 
following any intraocular surgery. Dacryocystorhinostomy(DCR) is the standard surgical procedure 
for the treatment for Nasolacrimal duct obstruction (NLDO). 
Purpose: To evaluate the bacteriological profile of conjunctival flora in primary acquired 
nasolacrimal duct obstruction and its normalization time following DCR.  
Methods: This prospective study included 40 adult patients with unilateral PANDO. Conjunctival 
cultures were obtained preoperatively from the involved and normal eye of every patient. External 
DCR surgery was performed. Post-operative medications included topical steroid drops in a tapering 
dose, antibiotic eye ointment over the sutured wound, nasal decongestant and oral non-steroidal anti-
inflammatory drugs (NSAIDs). Systemic antibiotics and antibiotic eye drops were not prescribed. 
Postoperatively, cultures were taken from the operated side weekly until results of the culture were 
either negative or the colony count was lesser than that of the normal eye. 
Results: The mean normalization time of the conjunctival flora following external DCR was 2.15 
±1.09 weeks (range 1-5 weeks). Coagulase negative staphylococcus (CONS) was the most isolated 
bacteria from the conjunctiva of patients with PANDO. 
Conclusion: Dacryocystorhinostomy is indicated for patients with PANDO prior to elective 
intraocular surgery to minimize the risk of postoperative infective endophthalmitis. Ideal 
normalization time of conjunctival flora post DCR was found to be 5 weeks in our study. 
 

 
 

 

 
 

 
 
 
 
 

 
 
 
 

 

 
 
 
 

 
 

 
 
 

 
 

 

 
 

 
 

  
 
 

 

INTRODUCTION 
 

Nasolacrimal duct obstruction (NLDO) is one of the common 
ailments in an ophthalmic outpatient clinic. The reported 
incidence of NLDO ranges from 3% to 6.6%.[1,2] It can be 
caused by either congenital or acquired etiology. The 
underlying pathophysiology of acquired nasolacrimal duct 
obstruction can be classified into primary or secondary. 
Primary nasolacrimal duct obstruction (PANDO) tends to be 
associated with a fibro-inflammatory process and obstructive 
fibrosis because of chronic lymphoplasmacytic inflammation.[3] 

Secondary acquired nasolacrimal duct obstruction (SALDO) 
can occur due acquired causes that can result from 
inflammatory, traumatic, mechanical, or infectious etiology. 
 

NLDO causes retention of tears in lacrimal sac, leading to 
acceleration of growth of microorganisms in the accumulated 
tears. Stasis of tears can result in the development of an 
infectious process, such as dacryocystitis. When not treated 

appropriately and timely, the infection might spread and lead to 
lacrimal abscess, fistula, orbital cellulitis, meningitis, 
cavernous sinus thrombosis, brain abscess and increased risk of 
microbial keratitis. NLDO has also been reported as one of the 
risk factors for endophthalmitis after intraocular surgery.[4-

6]Majority of cases of postoperative endophthalmitis are caused 
by gram positive bacteria, in particular, Staphylococcus 
epidermidis and Staphylococcus aureus, which are considered 
normal flora of the eyelid and conjunctiva.[7,8] 

 

Dacryocystorhinostomy (DCR) is the standard procedure[9]for 
the treatment and an effective surgical option in management of 
NLDO before any elective intraocular surgery is planned. 
However, time for normalization of conjunctival flora 
following DCR varies, and surgeon should be aware of the 
appropriate time to intervene. Previous studies[10-12] reported a 
range of 1 to 8 weeks for the conjunctival flora to normalize 
following External DCR. 
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This study aimed to evaluate the bacteriological profile of 
conjunctival flora in NLDO and its normalization time 
following External Dacryocystorhinostomy. This would help us 
to decide the safest possible time for any intraocular procedure 
and thereby reducing the risk of postoperative infective 
endophthalmitis. 
 

To the best of authors’ knowledge, there have been no Indian 
studies that define the time of normalization of conjunctival 
flora after DCR. 
 

MATERIALS AND METHODS 
 

This was a prospective study conducted from December 2018 
to November 2019 in a tertiary eye care hospital from Southern 
India. It was conducted in accordance with the ethical 
guidelines of the Declaration of Helsinki after obtaining 
approval from the Institutional Ethics Committee. All patients 
provided informed consent. 
 

During this period, 40 adults with NLDO attending 
Oculoplasty outpatient clinic were included in the study as per 
our criteria mentioned below, which comprises our study 
population. 
 

Complete ophthalmic examination including visual acuity, slit 
lamp assessment, fundus examination along with nasolacrimal 
duct patency and endoscopic evaluation of nasal cavity was 
performed on all patients.  
 

Conjunctival specimens were obtained under sterile precaution 
from both involved and normal eyes of each recruited patient 
preoperatively by rolling a sterile moistened cotton swab 
against lower conjunctival fornix from medial to lateral side 
with great care to avoid contact with eyelid margin and 
eyelashes, without using topical anaesthesia.[13] Conjunctival 
swabs thus obtained were inoculated immediately on to blood 
agar plates and incubated aerobically at 370C for 24-48 hours. 
The plates were examined for the presence of bacterial growth 
and microorganisms were identified phenotypically based on 
gram stain, colony morphology and biochemical reactions as 
per routine microbiological laboratory standards. Colony count 
was done semi quantitatively by viable count method. 
 

External DCR was performed in a standard manner[14]by single 
surgeon. Postoperatively, patients received Loteprednol 
etabonate eye drops 0.5% four times a day for one week and 
tapering weekly over one month, Ofloxacin eye ointment 0.3% 
twice a day over the wound for one week, Oxymetazoline 
Hydrochloride Nasal drops 0.05% four times a day for one 
week and oral non-steroidal anti-inflammatory drug twice a day 
for five days. 
 

Patients were reviewed weekly. On the first follow-up week, 
skin sutures were removed, conjunctival swab for culture was 
taken and then patency was confirmed by sac syringing. On 
subsequent visits, conjunctival swab for culture followed by 
lacrimal sac syringing was done for all patients. Conjunctival 
specimen was obtained from operated side, cultured on to 
blood agar plates and colony count was done in a similar 
manner as was done preoperatively and repeated every week 
till result of the culture was either negative or colony count 
lesser than that of the normal side. 
 

DCR was considered successful if lacrimal passage was patent 
on syringing (anatomical success)and if there was resolution of 

tearing symptomatically (functional success).[14] Time interval 
from DCR till result of the culture found either negative or 
when colony count reached below that of normal side was 
defined as the normalization time. 
 

Inclusion criteria 
 

 Age>18 years 
 Patients with unilateral PANDO 

 

Exclusion criteria 
 

 Bilateral NLDO 
 Secondary acquired nasolacrimal duct obstruction 

(SALDO) 
 Canalicular and common canalicular obstruction 
 Acute dacryocystitis, blepharitis, conjunctivitis 
 Previous nasal or nasolacrimal surgery 
 Use of topical and systemic antibiotic drugs within 1 

week preoperatively 
 Intra-operative use of silicone tube 
 Use of topical medications 
 Systemic immuno-suppression 
 Active symptomatic infection in other sites of the 

body 
 

Statistical analysis 
 

The data were reported as the mean ± standard deviation (SD) 
or the median, depending on their distribution. The differences 
in quantitative variables between groups were assessed by 
means of the unpaired t test. Comparison between groups was 
made by the nonparametric Mann - Whitney test. Analysis of 
variance (ANOVA) was used to assess the variables. The chi 
square test was used to assess differences in categorical 
variables between groups. p value of <0.05 using a two-tailed 
test was taken as being of significance for all statistical tests. 
All data were analyzed with a statistical software package 
(IBM SPSS 16.0 version statistical analysis software). 
 

RESULTS 
 

Study included 40 patients with unilateral PANDO. Mean age 
of the study population was 57.52 ±15.88 (range, 27-79) years. 
31 patients (77.5%) were females and 9 were male patients 
(22.5%). Conjunctival culture of involved eye grew organisms 
in 100% of the cases. Most cultured were Coagulase negative 
Staphylococci (CONS) (n=17, 42.5%). Other organisms 
cultured were Corynebacterium species (n=6, 15%), 
Streptococcus species (n=5, 12.5%), Klebsiella spp. (n=4, 
10%), Escherichia coli (n=2, 5%) and Pseudomonas spp.(n=2, 
5%). Mixed growth was seen in 10 % (n=4) of these patients 
(Table 1). Contra-lateral normal eye harbored CONS in 4 
(10%) and Corynebacterium species in 3 (7.5%) patients. 
Remaining patients (n=33, 82.5%) showed no bacterial growth 
from conjunctival swab culture of normal eye. 
 

Postoperatively, conjunctival samples from operated side were 
obtained weekly. There was significant (p<0.05) reduction in 
the growth of conjunctival bacterial flora following DCR 
(Table 2). Mean time of normalization was 2.15± 1.09 weeks 
(range of 1-5 weeks) (Table 3 and 4). 
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Of the 40 study patients, 10 underwent cataract surgery and 1 
underwent combined trabeculectomy with cataract surgery 5 
weeks after DCR surgery with uneventful recovery. 
 

DISCUSSION 
 

Infection arising within the lacrimal sac secondary to NLDO, 
commonly addressed as dacryocystitis, is an entity known since 
long. Lacrimal apparatus is concerned with formation and 
draining of tears. The lacrimal drainage system is prone to 
infection and inflammation for various reasons.[15] This mucus 
membrane-lined tract is continuous with two surfaces 
(conjunctiva and nasal mucosa) that are normally colonized 
with bacteria. Obstruction of nasolacrimal duct results in stasis 
with accumulation of tears, desquamated cells, and mucoid 
secretions superior to obstruction site, converting lacrimal sac 
into a stagnant pool, which gets infected, resulting in epiphora 
and purulent discharge. This is considered a risk factor that can 
cause endophthalmitis following any intraocular surgery.M G 
Speaker et al.[16] reported that 82% of bacteria detected from 
eyes with postoperative endophthalmitis were reported to be 

genetically identical to those in the normal conjunctival 
flora.[16] 

 

It is necessary to treat NLDO before performing any intraocular 
surgery. This necessitates two surgeries to treat two distinct 
conditions. There must be an optimal interval between the two 
surgeries so that conjunctival flora normalizes and risk of 
infective endophthalmitis can be minimized. There are only 
few studies that report the changes of conjunctival flora in 
patients with NLDO after DCR surgery.[10-12] 

 

 

 

 

 

 

 

 

 

 

 

Owji et al[10] found that the most frequently isolated organisms 
from lacrimal sac and conjunctiva of involved side were S. 
aureus and S. epidermidis. On the other hand, most frequently 
isolated organisms from conjunctiva of normal side and from 
that of the control healthy subjects were S. epidermidis and S. 
aureus. Bahram Eshraghi et al.[11] observed that S. epidermidis 
and Streptococcus viridans were the most frequently grown 
bacteria in conjunctival culture of patients with NLDO, 
whereas Pradeep et al.[17]reported that the most common 
isolates from conjunctival, lacrimal sac and nasal specimens 
were CONS and S. aureus. Devendra K Set al.[18], in their 
clinico-bacteriological study of lacrimal regurgitates observed 
that S. epidermidis was usually the isolated organism and 
Chaudhary M et al.[19] encountered CONS. 
 

In the present study, most cultured organisms were CONS 
(42.5%). Other bacteria grown were Corynebacterium species 
(15%), Streptococcus species(12.5%), Klebsiella spp. (10%), 
Escherichia coli (5%) and Pseudomonas spp.(5%). Mixed 
bacterial growth was observed in 4(10%) patients. Organisms 
grown in mixed growth were Streptococci, Corynebacterium 
species and CONS. 
 

Owji et al.[10] reported that microorganism growth rates in 
conjunctival culture of involved and contralateral healthy eye 
were 100% and 97.5%, respectively while those samples from 
healthy subjects was 82.5%. Pradeep et al.[17] reported the 
microorganism growth rate from conjunctival samples as 34%. 
Melike Balikoglu Yilmaz et al.[12]reported the growth rates 
from involved and contralateral side conjunctival samples 
obtained preoperatively were 40% and 23.3% respectively.  
The growth rate in involved side conjunctival samples obtained 
at first and second postoperative week were 12.2%, and 5.9% 
respectively.[12] In our study, preoperative growth rate from 
conjunctival samples of involved and contralateral normal eye 
were 100% and 18% respectively. Growth rate in conjunctival 
culture of involved eye at first and fifth postoperative week was 
65% and 0% respectively (Table 3). 
 

In a study by Owji et al.[10], mean conjunctival normalization 
time after external DCR was 4.5 weeks, ranging from 3 to 8 
weeks. They recommended that elective intraocular surgery 

Table 1 Preoperative bacterial growth in involved eye and 
healthy eye 

 

Bacteria Involved eye Healthy eye 
 n (%) n (%) 

CONS 17 (42.5) 4 (10%) 
Corynebacterium species 6 (15) 3 (7.5) 

Streptococcus species 5 (12.5) - 
Klebsiella 4 (10) - 

Escherichia coli 2 (5) - 
Pseudomonas 2 (5) - 

Mixed 4 (10) - 
 

Table 2 Results of preoperative and postoperative conjunctival cultures 
 

 CONS 
Streptococcus 

species 
Corynebacterium 

species 
Klebsiella E. coli Pseudomonas 

Preoperative 19(47.5%) 8 (20%) 9 (22.5%) 5 (12.5%) 3 (7.5%) 2 (5%) 
1st postoperative week 19 (47.5%) 1 (2.5%) 6 (15%) 0 0 0 
2nd postoperative week 11 (27.5%) 0 4 (10%) 0 0 0 
3rd postoperative week 4 (10%) 0 1 (2.5%) 0 0 0 
4th postoperative week 1 (2.5%) 0 0 0 0 0 
5th postoperative week 0 0 0 0 0 0 
6th postoperative week 0 0 0 0 0 0 

 

Table 3 Mean time of normalization of conjunctival flora 
following DCR 

 

Normalization time 
(Weeks after DCR) 

Number of patients (%) 

1 14 (35) 

2 12 (30) 

3 9 (22.5) 

4 4 (10) 

5 1 (2.5) 

Total 40 
 
 
 
 

Table 4 Mean normalization time for each bacterium (in 
weeks) 

 

 
 

Bacteria Mean (weeks) SD 
CONS 2.74 0.99 

Streptococcus species 1.63 0.74 
Klebsiella 1.60 1.34 

E. coli 1.67 1.15 
Pseudomonas 1.00 0.00 

Corynebacterium species 2.44 0.88 
Mixed 2.33 0.52 
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should be performed at least 4 weeks after DCR as conjunctival 
flora normalized after 4 weeks in 67.5% of their patients. 
Eshraghi et al reported the mean normalization time as 3.3±1.3 
weeks (range 1–7). Pathogenic bacterial growth, higher colony 
counts, presence of silicone tube, and purulent regurgitation 
were significantly associated with longer normalization 
time.[11]They also suggested that cataract surgery can be 
performed 7 weeks after DCR. Melike Balikoglu Yilmaz et 
al.[12]observed mean time of normalization as 1.47 (range 1-5) 
weeks, 1.04 (range 1-2) weeks and 1.17 (range 1- 3) weeks 
following External DCR, Endoscopic DCR and Trans-
canalicular multidiode laser DCR respectively. These results 
indicated that intraocular surgery may be scheduled after 
approximately 5 weeks following DCR. In this study, it was 
also observed that there was no significant association between 
mean conjunctival normalization times and type of DCR 
surgery.  
 

In our study there was significant reduction in the growth of 
bacteria (log10) in conjunctival swab culture following DCR 
with a p value<0.05. The mean time of normalization of 
conjunctival flora following DCR was 2.15±1.09 weeks, 
ranging from 1 to 5 weeks (table 3). Mean normalization time 
for each bacterium is given in table 4. 
 

Yazici et al.[20], in their study, suggested selective use of 
antibiotics limited to patients with inflammatory signs in 
medial canthal region or when purulent material was noted 
during DCR surgery. Simon Dulke’s work[21] on ‘postoperative 
infection rate after DCR without the use of systemic antibiotic 
prophylaxis’ observed that as long as any preexisting infection 
is successfully treated before DCR, infection rate without 
routine systemic antibiotic prophylaxis is significantly lower 
than previously thought. 
 

In studies by Owji et al.[10], Eshraghi et al.[11 ]and 
MelikeBalikoglu Yilmaz et al.[12], postoperative medications 
included topical and systemic antibiotics. In our study, topical 
and systemic antibiotics were not added postoperatively. This 
again in all probability gives normalization time without the 
influence of antibiotics.[20,21] Normalization time in our study 
without antibiotics was similar as with the use of antibiotics in 
previous studies[10-12], further stressing the need for antibiotics 
only in select cases. If the conjunctival flora doesn’t normalize 
after 5 weeks post DCR, then we have to search for other lesser 
common organisms, rather than common ones and treat 
appropriately. 
 

None of our patients had postoperative infection. Therefore, 
routine use of antibiotics may not be necessary, however, they 
may be considered in select cases of NLDO with mucocoele, 
pyocoele or acute dacryocystitis stressing the need for 
postoperative antibiotics to avoid emergence of antibiotic 
resistance. Hospital antibiotic policy to be framed and 
periodically revised based on the microbiological profile and its 
antibiogram with special reference to antimicrobial resistance. 
Effective Antimicrobial stewardship would help us reduce the 
drug resistance and its complications. 
 

Limitations of our study is its small sample size, changes in 
conjunctival flora and normalization time of flora in patients 
with NLDO undergoing DCR with bicanalicular silicone tube 
were not assessed and the specimens were not cultured in any 
other media. 
 

Absence of organisms does not mean they are not present. This 
study was conducted with the common pathogens in mind. To 
isolate maximum organisms if not all paves way for a 
microbiome study and beyond the scope of this article. 
 

CONCLUSION 
 

Normalization time of conjunctival flora after external 
DCRwas 1 to 5 weeks in our study. Strict preoperative 
examination of the lacrimal drainage system in all patients 
undergoing intraocular surgery is recommended. DCR is 
indicated for those diagnosed with PANDO prior to undergoing 
intraocular surgery to minimize the risk of postoperative 
infective endophthalmitis. Its rational to schedule intraocular 
surgery after 5 weeks following successful DCR surgery. 
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