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Changes in nasal flora one year after endoscopic dacryocystorhinostomy

Y. Basal', G. Giile¢?, B. Ertugrul®, A. Eryilmaz', C. Giinel' and S. Basak'

'Otolaryngology-Head and Neck Surgery Department, “Infectious Diseases Department, Adnan Menderes Universty,
Aydin, Turkey

Key-words. Bacteria; dacryocystorhinostomy; drug resistance; endoscopy; stents

Abstract. Changes in nasal flora one year after endoscopic dacryocystorhinostomy. Purpose: This study investigated
changes in patient nasal and conjunctival flora one year after endoscopic dacryocystorhinostomy (EDSR).

Methods: The prospective study included 20 patients that underwent EDSR due to chronic dacryocystitis. Conjunctival
and nasal cultures were obtained one year after EDSR from both study and control groups. Patient characteristics, chronic
illnesses, the severity and duration of complaints, culture results, and the stent removal time were recorded and analyzed.
Results: In the study group, the most commonly isolated microorganism in the nasal cultures was coagulase-negative
staphylococcus (n=11), and the second most commonly isolated microorganism was Staphylococcus aureus (n=7). A
total of 11 (55%) of the nasal cultures in the study group showed the presence of multi-drug resistant (MDR) bacteria, as
did 2 (10%) of the nasal cultures in the control group (p=0.007).

Conclusions: One year after EDSR surgery with silicon stent placement, we detected changes in the nasal flora in the
operated side compared with the non-operated side. Even though more than half of the nasal cultures in the study group
were positive for MDR bacteria, these microorganisms did not cause attacks of dacryocystitis or affect surgical success.

Introduction

Microbiological flora in the human body is an
important defense mechanism. The constituents of
the flora vary from person to person based on
factors such as age, diet, hormones and hormone
levels, general health status, and personal hygiene.
The permanent constituents of flora are opportunistic
pathogens that remain relatively unchanged in
number and composition as long as the body’s
immune system and the balance between the
different constituents of the flora does not change.
Surgical procedures and the surgical materials
used during surgery can lead to alterations in the
flora."”

Endoscopic dacryocystorhinostomy (EDSR) is a
common rhinologic surgery. When performed on
patients with chronic dacryocystitis, the purpose of
EDSR is to establish a new ostium between the
nasal passage and the nasolacrimal sac to allow the
drainage of tear secretions. EDSR surgery changes
patients’ nasal flora in the early postoperative
stage,'” but it is unknown whether these changes

persist in the late postoperative stage. Furthermore,
no studies have investigated whether permanent
changes to the flora in the late postoperative stage
cause complications such as surgical failure, attacks
of dacryocystitis, attacks of rhinosinusitis, or skin
infections.

Silicon stents are frequently used for EDSR to
keep the rhinostomy opening from closing up.
These stents can lead to the formation of granulation
tissue and increase mucosal build-up.* Studies of
the bacterial flora associated with silicon stent
placement have reported transient changes to the
flora in the early postoperative stage.” One study
investigated changes in the nasal flora in the late
postoperative stage following external dacryo-
cystorhinostomy,® but no studies have looked at
changes in the nasal flora in the late postoperative
stage following EDSR. In this study, our aim was to
determine whether there are late postoperative
changes in the nasal and conjunctival flora of
patients who have undergone EDSR surgery with
silicon stent placement and to determine whether
such changes affected surgical success.
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Methods

Twenty adult patients diagnosed with unilateral
chronic dacryocystitis who planned to undergo
EDSR were included in the study, which was
approved by the Adnan Menderes University Ethics
Committee. The patients provided written informed
consent for the study. The study excluded patients
who had taken antibiotics, who had undergone any
surgical procedure for any reason, had received
vaccinations, had immunosuppressive therapy, or
had attacks of rhinosinusitis or conjunctivitis in last
one month before the cultures were obtained. The
patients who had unilateral chronic dacryocystitis
and who planned to undergo EDSR with silicon
stent were included in this study.

This prospective study complied with the
Helsinki declaration.

Surgical methods

Under general anesthesia and following decon-
gestion with lidocaine with 1:100,000 adrenaline,
the nasolacrimal sac was located utilizing a 0 degree
nasal endoscope. Using a crescent-shaped scalpel, a
1.5%x1.5-cm reverse C-shaped incision was made
around the operculum, and the flap was elevated.
Utilizing a chisel and hammer, a bony window was
established. Following incision in the sac, excision
of the medial wall of the sac, and placement of a
Crawford silicone lacrimal stent through the lower
and upper puncta, the stent was tied in the nasal
passage, and the surgical procedure was concluded.
The same surgeon performed all EDSR procedures.
Patients were followed up every month for the first
6 months and then again 12-months postoperatively.
Surgical success was defined as resolution of the
epiphora complaint and endoscopic visualization of
physiological serum flow through the rhinostomy
following lacrimal lavage.

Nasal and conjunctival cultures

Patients who underwent EDSR were followed-up
for one year postoperatively. Four swabs were used
to obtain nasal mucosa and conjunctival samples on
the study group and control group. The samples
were taken from each side including the conjunctiva
surrounding the punctum and the mucosa sur-
rounding the middle concha. Totally four samples
were taken from each patient. Samples were inocu-
lated on 5% blood agar plates and on MacConkey
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agar plates and were incubated at 35°C for 24 to 48
hours. Samples from the resulting colonies were
stained using the gram method. Gram-negative
organisms were identified according to the
following properties: dextrose, sucrose, and lactose
fermentation; citrate usage; motility; urease and
indole production; ornithine decarboxylase activity;
and oxidase reaction. Gram-positive organisms
were identified according to the following proper-
ties: catalase and hemolysis reaction; coagulase
production; optochin, bacitracin, and trimethoprim-
sulfamethoxazole susceptibility; growth in media
that included bile esculin; and growth in media that
included 6.5% saline solution. Each bacterial sus-
pension was prepared in distilled water according
to the direct colony method, which was approxi-
mately equal to 0.5 McFarland (1 x10* CFU/ml)
turbidity. The prepared suspension was inoculated
onto a Mueller-Hinton agar media plate. Antibiotic
discs relevant to the growing bacteria types were
placed on the inoculated plate and incubated for
24 hours. Bacterial susceptibilities to the anti-
biotics were calculated according to the zone
diameters.” Bacteria were defined as multidrug-
resistant according to the antibiotic-resistance
characteristics, including simultaneous resistance
to two types of antibiotics, macrolide-lincosamide-
streptogramin B resistance, and inducible beta-
lactamase resistance.

Nasal and conjunctival sample culture results
from the operated side formed the study group and
the non-operated side nasal and conjunctival culture
results formed the control group.

Patient characteristics, chronic diseases, epiphora
severity according to the descriptive scale proposed
by Bird and Dixon, culture results, stent removal
time, and postoperative follow-up, treatment, and
complications were recorded on a study form
prepared beforehand.* The data were compared
between the study and control group sample using
the Chi-square test and the Fisher’s exact test.
A value of p<0.05 was considered statistically
significant.

Results

The study included 17 women and 3 men who
underwent ESDR, 11 on the right nasal passage and
9 on the left nasal passage. The mean patient age
was 59.8+11.8 years, and 19 (95%) of the patients
had epiphora, 15 (75%) had crusting, 11 (55%) had
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Table 1
Nasal culture results from 20 patients who underwent endoscopic dacryocystorhinostomy
Culture results Study group Control group
Sterile 0 11
Coagulase-negative staphylococcus 11 5
Methicillin-resistant 6 (30%) 1 (5%)
Methicillin-sensitive 5 (25%) 4 (20%)
MLSB! 3 (15%) 1 (5%)
Staphylococcus aureus 7 4
Methicillin-sensitive 7 (35%) 4 (20%)
Pseudomonas auroginosa 3
IBL? 2 (10%) -
MDR?® 1 (5%)
Citrobacter freundii 1 B
IBL? 1 (5%)
Total** 22 9

'MLSB: macrolide-lincosamide-streptogramin B-resistant.
’IBL: inducible beta-lactamase-resistant.
‘MDR: multi-drug-resistant.

**Total number of bacterial strains isolated from the nasal cultures.

redness around the punctum, 8 (40%) had effusion,
and 1 (5%) had purulent discharge complaints. The
mean complaint time was 5.6+5.8 years. The
severity of the epiphora was evaluated using a
10-point descriptive scale, and the mean epiphora
severity was 7.2+2.2. In this group of patients, 6
(30%) had cataracts, 5 (25%) had hypertension, 4
(20%) had glaucoma, 2 (10%) had diabetes, 1 (5%)
had allergic rhinitis, and 1 (5%) had coronary artery
disease, hypothyroidism, and anemia.

The mean stent removal time was 3.8+1.8
months. One year after the operation, 90% of the
cases reported resolution of complaints; endoscopic
visualization showed that the anatomic opening
was stable with lacrimal lavage in 18 (90%) of
cases (i.e. surgical success rate, 90%).

Bacterial strains that were isolated from the nasal
cultures are shown in Table 1. None of the nasal
cultures from the study group were negative,
whereas in the control group, 11 (55%) of cultures
were negative (p=0.000). This difference was
statistically significant. In the study group, coagu-
lase-negative staphylococcus (CNS) was the micro-
organism that was most commonly isolated from
the nasal cultures (n=11, 55%); 6 (30%) of these
strains demonstrated methicillin resistance, and 3
(15%) demonstrated macrolide-lincosamide-strepto-
gramin B resistance (MLSB) (Table 1). In the study
group, S. aureus was the second most commonly
isolated microorganism from the nasal cultures

(n=7, 35%), and all 7 S. aureus cultures were
susceptible to methicillin (MSSA) (35%). In the
study group, Pseudomonas aeruginosa was isolated
from 3 (15%) of the nasal cultures, while inducible
beta lactamase resistance was detected in 2. Pseudo-
monas aeruginosa was not detected in any of
the cultures from the control group. Citrobacter
Jreundii with inducible beta lactamase resistance
was isolated from one of the nasal cultures from the
study group.

The bacteria isolated from the conjunctival
cultures are shown in Table 2. There was no
bacterial growth in 11 (55%) of the conjunctival
cultures from the study group and no growth in 16
(80%) from the control group (p=0.177).

Figure 1 shows the number of S. aureus carriers
and the number of cultures that were positive for
MDR bacteria in nasal cultures from the study and
control groups. It also shows that 7 (35%) of the
study group were carriers of S. aureus, and 4 (20%)
of the control group were carriers (p=0.479). This
difference was not statistically significant. In the
study group, 11 (55%) of the cultures were positive
for MDR bacteria, but just 2 (10%) of the con-
trol group were MDR-positive (p=0.007). This
difference was statistically significant. Five (25%)
of the conjunctival cultures from the study group
and 2 (10%) from the control group were MDR-
positive (p=0.407). This difference was not statis-
tically significant.
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Conjunctival cultures results from 20 patients who underwent endoscopic dacryocystorhinostomy

Culture results Study group Control group

Sterile 11 16
Coagulase-negative staphylococcus 7 3
Methicillin-resistant 3 (15%) 3 (15%)
Methicillin-sensitive 4 (20%) -
MLSB! 1 (5%) -
Staphylococcus aureus 3 1
Methicillin-sensitive 3 (15%) 1 (5%)
Total** 10 4

'Macrolide-lincosamide-streptogramin B-resistant.

**Total number of bacterial strains isolated from the nasal cultures.
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Figure 1
The presence of MDR bacteria and Staphylococcus nasal
carriage in nasal cultures from 20 patients who underwent
endoscopic dacryocystorhinostomy.

Surgically, 18 of the 20 cases were considered
successful, while 2 cases were considered failures.
In the first failed case, nasal cultures from the
operated side were MLSB (+) CNS; in the second
failed case, nasal cultures from the operated side
were MSSA. In the two failed cases, no bacteria
were isolated from conjunctival cultures from the
operated side.

Discussion

In healthy humans, the normal conjunctival flora
includes S. epidermidis, S. aureus, and diphteroids,

while the normal nasal flora includes CNS, aerobic
diphteroids, S. aureus, S. viridans, meningococci,
enteric bacteria, Moraxella, propionibacterium,
peptostreptococci, and bacteroides spp.”'* In this
study, normal flora bacteria were found in most of
the cases in the first postoperative year. However,
in the study group, 6 (30%) of the isolated bacteria
were methicillin-resistant CNS, 4 (20%) were
pseudomonas and citrobacter, and 11 (55%) were
MDR. These findings indicate a change in the
composition of the nasal flora in our patients. The
shift in the flora to more antibiotic-resistant bacteria
could decrease the number of antibiotic options for
treating future infections.

In a study of healthy adults by Cevik et al.,”
1.5% of the nasal cultures showed methicillin-
resistant CNS, and 16% of the CNS samples were
MSSA. In both the study and control groups of the
present study, the rates of methicillin-resistant CNS
and colonization by MSSA were higher than the
rates in healthy adults in the study by Cevik et al.”
Many reports in the literature address nasal SAT
rates."'* In our study, this rate was 35% in the
study group and 20% in the control group, which
is consistent with the values in the literature.
Furthermore, the presence of MDR bacteria in nasal
cultures in our study was significantly higher in the
study group than in the control group. However,
methicillin-resistant CNS, MSSA and MDR
bacteria colonization did not affect surgical success
in the first postoperative year. For this reason, it is
our opinion that in cases in which an adequate
rhinostomy opening is provided, the presence
of MDR bacteria may not cause attacks of
dacryocystitis. To address the question of whether
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silicon stents cause MDR bacteria colonization,
studies are needed that include control groups with
patients that undergo EDSR surgery without silicon
stent placement.

EDSR with silicone stent placement is a common
rhinological  surgery for treating chronic
dacryocystitis.""® The effect of silicon stents on
nasal and conjunctival flora and whether they cause
susceptibility to infection remains a matter of
debate.”? Lee et al.*' reported that the use of stents
cause P. aeruginosa colonization, and Kim et al.??
found a relationship between P. aeruginosa infec-
tion and surgical failure. In contrast, Walland et
al.® reported that the use of silicon stents did not
affect surgical success, but that a history of trauma
and postoperative soft tissue infection may confer a
high risk of surgical failure. In our study, all cases
underwent silicone stent placement, and the surgical
success rate was 90%. Unlike Lee et al.*' and Kim
et al.> we did not find a significant relationship
between the use of silicone stents and P. aerugi-
nosa colonization, or between surgical failure and
P. aeruginosa colonization. Furthermore, different
microorganisms were isolated from the two cases
of surgical failure, and these two cases had no
history of trauma or postoperative soft tissue
infections.

Owji et al* performed serial conjunctival
cultures following external dacryocystorhinostomy
until the conjunctival culture results came back
negative for all bacteria. They termed the time
elapsing after surgery until negative culture the
normalization time and, interestingly, they found a
relationship between the normalization time of
conjunctival flora, and the type of bacteria, the
number of colonies, and the use of silicon stents.*
Similarly, Eshraghi et al’ reported a significant
relationship between the presence of pathogenic
bacteria in conjunctival cultures, a large number of
colonies, the presence of a silicon stent, and longer
normalization time. In our study, serial cultures
were not obtained, and the number of colonies and
the normalization time were not determined.
However, 1 year after the surgery, many of the
conjunctival cultures were negative for bacteria at
the operated site. The negative culture results in our
study can be considered the result of normalization.

One limitation of this study is that the nasal flora
was not analyzed preoperatively, so we could not
directly compare pre- and postoperative flora.
However, methicillin-resistant staphylococci and
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pseudomonas are not typically found in healthy
flora. Accordingly, finding these bacteria in nasal
cultures in the first postoperative year was a sign
that there has been a change in the flora.

Conclusion

In the year following EDSR surgery with silicon
stent placement, changes in nasal flora did not cause
attacks of dacryocystitis or surgical failure. Longer
follow-up is needed, patients should be screened
for fronculitis, carbuncles, and other skin infections,
and sinusitis and attacks of dacryocystitis should be
recorded. Notably, the MDR bacteria isolated from
the operated side of 55% of the patients may lead to
infections later on.
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