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Effect of septoplasty and per-operative antibiotic prophylaxis on nasal flora
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Abstract. Effect of septoplasty and per-operative antibiotic prophylaxis on nasal flora. Objectives: Septoplasty is one
of the most commonly performed procedures in otolaryngology practice. Prophylactic use of antibiotics is controversial.
Disruption of nasal flora may predispose individuals to infection. We investigated the effect of antibiotic prophylaxis and
septoplasty on nasal flora.

Methodology: We included 115 consecutive patients who underwent septoplasty because of symptomatic nasal septal
deviation. Patients were divided into study and control groups. Study patients received prophylactic parenteral sodium
cefazoline twice a day beginning intra-operatively and while the nasal packing remained in the nose for 48 h, and
expandable polyvinyl acetate (Merocel) packing covered with antibiotic ointment containing 0.2% nitrofurazone was
inserted into each nostril at the end of the operation. Control patients received neither parenteral antibiotic prophylaxis
nor antibiotic ointment around the Merocel packs. Both groups received oral prophylactic cefuroxime axetil for 5 d after
nasal packing was removed. Nasal flora was determined pre-operatively, post-operatively when nasal packing was
removed, and 3 mo after surgery.

Results: Study patients were compared to control patients at pack removal and 1 mo after surgery The effect of antibiotic
use in septoplasty on nasal flora was as follows: Increased isolation rate of gram-positive rods (p=0.007), decreased
methicillin-sensitive coagulase-negative staphylococci (p=0.002). Pre-operative and post-operative culture results at
3 mo were compared. The effect of septoplasty on nasal flora was as follows: Decreased coagulase-negative staphylo-
cocci (p=0.05), decreased Klebsiella (p <0.001), decreased gram-positive rods (p <0.001), increased methicillin-sensi-
tive Staphylococcus aureus (p<0.001).

Conclusions: Septoplasty increases S. aureus colonization and decreases normal flora. Antibiotics do not protect against
S. aureus colonization and contribute to a decrease in normal flora. Antibiotics do not seem to confer benefit in terms of
flora changes. Studies investigating flora changes with a longer follow-up should be conducted.

Introduction

Septoplasty is one of the most
commonly performed procedures
in otolaryngology practices. It is
considered to be a potentially
contaminated operation, because
it is not possible to disinfect the
entire surgical field pre-operative-
ly, and the mucosal integrity that
is breached during surgery cannot
always be repaired. Therefore,
septoplasty may lead to infectious
complications.

The use of prophylactic antibio-
tics in the post-operative period of
sinonasal surgery is controversial.'
Infectious complications of septo-
plasty are rare and occur in 2%-4%
of patients.> Common infectious

complications after septoplasty
include cellulitis, vestibulitis, septal
or stitch abscesses, granulomas,
and sinusitis.*> Moreover, the
middle meatus plays an important
role, because it is the opening
common to most of the paranasal
sinuses. Thus, a persistent infec-
tion or altered flora in this site
may predispose the individual to
sinonasal infectious disorders.
The presence of normal flora in
the nasal cavity provides protec-
tion against potentially pathogenic
bacteria.

Normal nasal flora contains
aerobic bacteria such as Strepro-
coccus pyogenes, coagulase-nega-
tive staphylococci, corynabacteria,
micrococcus spp, mycoplasmas,

and lactobacilli.® Anaerobic bacte-
ria such as Peptostreptococcus,
Fusobacterium, Veilonella, por-
phyromones spp, bacteroides spp,
Prevotella, actinomyces, Bifido-
bacterium, and propionibacter spp
are also present in the anaerobic
flora.® Bacteria such as Staphylo-
coccus aureus, Streptococcus pneu-
moniae, Moraxella catarrhalis,
Haemophilus influenzae, and
Klebsiella pneumoniae are con-
sidered to be potentially patho-
genic bacteria, because they can
cause rhinitis, sinusitis, and surgi-
cal site infections, particularly
when nasal packing is applied.

S. aureus is the most significant
of the potentially pathogenic bac-
teria and has been detected in the
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nasal mucosa of 18%-50% of
healthy subjects.”® Toxic-shock
syndrome toxin 1 (TSST-1) is pro-
duced by 10%-30% of S. aureus
strains.”""'? The reported incidence
of toxic shock syndrome (TSS)
after rhinosurgery is estimated at
0.0002%."

We investigated the effect of
antibiotic prophylaxis on nasal
flora after septoplasty in the early
post-operative period (post-opera-
tive day 2) and the overall effect
of septoplasty on nasal flora in the
late post-operative period (post-
operative month 3). We also
investigated possible characteris-
tics that predisposed patients to
S. aureus colonization.

Materials and methods

Consecutive patients (145 total)
who underwent septoplasty because
of symptomatic nasal septal devia-
tion between March 2008 and
September 2009 and who con-
sented to participate in the study
were included. Patients were
excluded from the study if they
were under 18y of age, immun-
compromised, required infective
endocarditis prophylaxis, or had
used antibiotics within 1 mo of
surgery. Patients using topical
nasal drugs or who were suffering
from chronic sinusitis or allergic
rhinitis were also excluded. The
study participants were randomly
divided into two groups with a
random number generator: the
study group and the control group.
The study group received 1 g of
parenteral sodium cefazoline pro-
phylaxis twice a day beginning
intra-operatively and while the
nasal packing remained in the nose
for 48 h. Expandable polyvinyl
acetate (Merocel) packing cov-
ered with antibiotic ointment con-

taining 0.2% nitrofurazone was
inserted into each nostril at the
end of the operation. The control
group received neither parenteral
antibiotic prophylaxis nor antibi-
otic ointment around the Merocel
packs. Both groups received
cefuroxime axetil prophylaxis for
5 d after the nasal packing was
removed because of concerns
about post-operative infection.

Septoplasty was performed
under general anesthesia by closed
technique. After the hemitransfix-
ion incision, the mucopericondrial
flaps were elevated bilaterally.
Deviated cartilage or bony parts
were reshaped or excised. After-
wards, the incisions were resu-
tured. Polyvinyl acetate (Merocel)
packing was inserted bilaterally
into the nasal cavity at the end of
the operation.

At the beginning of the opera-
tion, nasal swab samples were col-
lected by bilaterally rubbing the
lateral nasal wall anteroinferior to
the middle turbinate. Forty-eight
hours after surgery, the nasal
packs were removed. Nasal swabs
were again taken bilaterally from
the anteroinferior portion of the
lateral nasal wall and a 1-cm por-
tion of the Merocel pack was
excised from the middle of the
pack using sterile instruments and
scalpel.

The specimens were transferred
to and maintained in Stuart’s
medium and then sent to the
Department of Microbiology and
Clinical Microbiology within
30 min. Swabs and pieces from
the Merocel pack were inoculated
onto 5% sheep blood agar. The
plates were incubated under 5%
carbon dioxide at 37°C and exam-
ined at 18 and 24 h. Isolates were
identified wusing conventional
methods. The semiquantitative
measure of growth was described
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as 1+, 2+, 3+, and 4+ by the num-
ber of quadrants in which growth
appeared.

At the follow-up visit 3 mo
after the operation, nasal swab
cultures were obtained by rubbing
the lateral nasal wall anteroinferi-
or to the middle turbinate. Swab
samples were cultured and semi-
quantitated.

All of the nasal samples were
collected by the same trained per-
son using a sterile nasal speculum
with long blades; care was taken
not to touch the nasal vestibulum.
Pre-operative, post-operative, and
follow-up culture results were
compared to each other with
regard to individual microorgan-
isms and antibiotic use.

Patients from whom pre-opera-
tively no potentially pathogenic
bacteria (including MSSA) were
isolated were designated the
“normal flora group,” and patient
characteristics including age, sex,
and antibiotic use were noted. The
normal flora group was then sub-
divided into two groups according
to whether MSSA or normal flora
was isolated from the post-opera-
tive samples when the nasal pack-
ing was removed. The MSSA sub-
group was further subdivided into
two subgroups according to
whether MSSA or normal flora
was isolated at the 3-mo post-
operative visit. Patient character-
istics were again compared.

Informed consent was obtained
from all of the patients participat-
ing in the study. The study was
conducted with the approval of the
Cerrahpasa Medical School Ethics
Committee.

Repeated measures ANOVA,
Chi square, and Student’s r-test
were used for statistical analysis.
Z scores were also used.
Differences were considered to be
significant if p <0.05.
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Results

Of 141 patients who entered the
study, 115 completed the study.
Sixteen patients were lost during
follow-up. Eighty-four patients re-
ceived antibiotics, and 34 patients
received no antibiotics (control
group).

The mean age was 29.4+8.7 y.
There were 79 (68.6%) male and
36 (31.4%) female patients. There
were no statistically significant dif-
ferences between the study and
control groups in terms of sex (Z=
0.35, p>0.05) and age (Z=1.15,
p>0.05). None of the patients
showed signs of local or systemic
infection.

Methicillin-sensitive S. aureus
(MSSA), methicillin-sensitive plas-
ma coagulase-negative staphylo-
cocci, S. pneumoniae, a-haemolytic
streptococci, methicillin-resistant
plasma coagulase-negative staphylo-
cocci, Proteus mirabilis, Neisseria
species, K. pneumoniae, and gram-
positive rods were isolated from
the specimens. No methicillin-
resistant S. aureus was isolated.

The most commonly isolated
microorganisms in the pre-opera-
tive nasal cultures were normal-
flora bacteria in 91 of 115 (79.1%)
subjects. MSSA was isolated from
20 of the 115 (17.4%) subjects
pre-operatively. Potentially patho-
genic bacteria other than MSSA
were isolated in 5 of 115 (4.3%).
1 patient had both MSSA and
Klebsiella pneumoniae (0.86%)
(Table 1).

In the study group, the most
common isolated microorganisms
from the nasal smear and packing
cultures that were collected when
the nasal packing was removed
were normal-flora bacteria in 51 of
84 (60.7%) subjects. MSSA was
isolated from 26 of 84 (30.1%)
subjects and potentially pathogen-

Table 1

Preoperative nasal cultures
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Potentially pathogenic bacteria

Number of culture-positive specimens

Study group (n=84)

Control group (n=31)

Methicillin-sensitive 13 (15.48%) 7 (22.58%)
Staphylococcus aureus

Streptococcus pneumoniae 1 (1.19%) 0
Moraxella catarrhalis 2 (2.38%) 0
Proteus mirabilis 1 (1.19%) 0
Klebsiella pneumoniae 1 (1.19%) 0
Normal flora (coagulase-negative 67 (79.76%) 24 (77.42%)

staphylococci, alpha-haemolytic
streptococci, gram-positive rods,
corynabacteria, Neisseria spp.)

n: number of specimens tested.

Table 2

Nasal smear cultures at nasal pack removal

Number of culture-positive specimens

Potentially pathogenic bacteria

Study group (n=84)

Control group (n=31)

Methicillin-sensitive
Staphylococcus aureus

23 (27.38%)

14 (45.16%)

Streptococcus pneumoniae 0 1 (3.23%)
Moraxella catarrhalis 0 0
Proteus mirabilis 1(1.19%) 0
Klebsiella pneumoniae 4 (4.76%) 0

Normal Flora (coagulase-negative

57 (67.86%)

17 (54.84%)

staphylococci, alpha-haemolytic
streptococci, gram-positive rods,
corynabacteria, Neisseria spp.)

n: number of specimens tested.

ic bacteria other than MSSA were
isolated from seven of 84 (8.3%).
In the control group, the most
common isolated microorganism
from the nasal and packing cul-
tures taken at the nasal pack re-
moval were normal-flora bacteria
in 14 of 31 (45.2%) subjects. MSSA
was isolated from 14 of 31 (45.2%)
subjects and other potentially
pathogenic bacteria were isolated
in 3 of 31 (9.6%). The nasal smear
and packing culture results are
shown in Tables 2 and 3, respec-
tively.

In the study group, the most
common isolated microorganisms
from the nasal smear cultures col-
lected at the 3 mo follow-up were
normal-flora bacteria in 58 of 84
(69.05%) subjects. MSSA was
isolated from 11 of 84 (13.1%)
subjects. In the control group, the
most commonly isolated micro-
organisms from the 3-mo follow-
up were normal-flora bacteria in
20 of 31 (64.52%) subjects. MSSA
was isolated from 11 of 31 (35.8%)
subjects. No potentially pathogenic
bacteria were isolated at the 3-mo
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Table 3
Nasal packing cultures at nasal pack removal

Number of culture-positive specimens

Potentially pathogenic bacteria

Study group (n=84)

Control group (n=31)

Methicillin-sensitive 7 (8.33%) 13 (41.94%)
Staphylococcus aureus

Streptococcus pneumoniae 0 0
Moraxella catarrhalis 0 0
Proteus mirabilis 1 (1.19%) 0
Klebsiella pneumoniae 6 (7.14%) 2 (6.45%)

Normal Flora (coagulase-negative
staphylococci, alpha haemolytic
streptococci, gram positive rods,
corynabacteria, Neisseria spp.)

55 (65.48%)

16 (51.61%)

n: number of specimens tested.

Table 4

Nasal smear at 3-mo follow-up

Number of culture-positive specimens

Potentially pathogenic bacteria

Study group (n=384)

Control group (n=31)

Methicillin sensitive 11 (13.1%) 11 (35.8%)
Staphylococcus aureus

Streptococcus pneumoniae 0 0
Moraxella catarrhalis 0 0
Proteus mirabilis 0 0
Klebsiella pneumoniae 0 0

Normal flora (coagulase-negative
staphylococci, alpha-haemolytic
streptococci, gram-positive rods,
corynabacteria, Neisseria spp.)

58 (69.05%)

20 (64.52%)

n: number of specimens tested.

follow-up. The results of the cul-
tures from the 3-mo follow-up are
in Table 4.

At nasal pack removal taken
nasal smear culture results of
study and control groups were
compared. Study group which
received per-operative antibiotic
prophlaxis had increased gram
positive rods (p=0.007) and de -
creased methicillin-sensitive co -
agulase-negative staphylococci
(»p=0.002) in their nasal smear
cultures. Pre-operatively and at 3-
mo follow-up taken nasal smear
culture results were compared.
Septoplasty affected the nasal flora

as follows: coagulase-negative
staphylococci decreased (p=0.05),
K. pneumoniae decreased (p <0.001),
gram-positive rods decreased
(»<0.001), and MSSA increased
(p<0.001) (Figures 1 and 2).

The normal flora group, in
which all of the subjects had only
normal flora pre-operatively, in -
cluded 91 subjects (79.1% of total
patients). Twenty-eight of them
(30.7%) had MSSA in their nasal
smears and/or packing samples.
Fifty-six had only normal nasal
flora (61.5%) and seven developed
pathogenic bacteria other than
MSSA (7.8%). Of the 28 who were
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positive for MSSA when the nasal
packing was removed, 19 (67.8%)
had returned to normal nasal flora
at the 3-mo follow-up, whereas
nine (32.2%) remained positive for
MSSA. No statistically significant
differences were found among
patient groups and subgroups in
terms of age, sex, and antibiotic use.

Discussion

At all culture points bacteria of the
normal flora were the most com-
monly isolated microorganisms.
At nasal pack removal, approxi-
mately one-third of those who
developed pre-operatively nasal
flora, developed post-operatively
at nasal pack removal MSSA. In
one-third culture positivity for
MSSA persisted after 3 mo. Our
study has also found that anti-
biotic use in septoplasty has
increased the isolation rate of
gram positive rods and decreased
methicillin-sensitive coagulase-
negative staphylococci. Septo-
plasty decreased coagulase-nega-
tive staphylococci, K. pneumo-
niae, and gram-positive rods.
MSSA increased.

A nasal cavity with a deviated
septum can harbor pathogenic
bacteria that may serve as a source
for chronic infections. Septoplasty
is performed to correct nasal sep-
tal deformities and nasal airflow.
Nasal packing is commonly used,
and the use of antibiotics is usual-
ly advised when foreign material
is left in the nasal cavity.'

According to a survey conducted
among members of the American
Rhinologic Society, 66% of oto-
laryngologists use antibiotics to
prevent TSS or other post-opera-
tive infections,' although infectious
complications after rhinoplasty
are rare.”® Cellulitis, vestibulitis,
septal or stitch abscesses, granulo-
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Changes in nasal flora in the study group. Ratio is shown of
patients in the study group whose cultures grew MSSA, nor-
mal flora, and potentially pathogenic bacteria other than

MSSA.

mas, and sinusitis are the most
common complications of septo-
plasty. They respond rapidly to
antibiotic treatment and incision
and drainage if indicated. Menin-
gitis, brain abscesses, cavernous
sinus thrombosis, septicemia, bac-
terial endocarditis, and TSS are
rare infectious complications.”

Nasal packing is used after sep-
toplasty to achieve better adhesion
of the muchoperichondrial flaps,
prevent post-operative hemorrhage
and septal hematoma, and encour-
age stabilization of unstable frag-
ments, as well as to prevent for-
mation of synechiae. Complica-
tions of nasal packing include
pressure necrosis of the nose, sep-
tum or mucosa, and palate; septic
blindness; meningitis; basis sphe-
noid osteomyelitis; paraffinoma;
tetanus; aspiration; and myos-
pherulosis.'

Materials placed in the nose
may act as a source for infection.
They may promote sinusitis by
obstructing the paranasal ostia and
disturbing nasociliary cleaning
mechanisms. Sinusitis from nasal
packing has been reported to
occur due to atypical organisms,
which include K. pneumoniae, P.
mirabilis, and S. aureus’

MSSA.

The first reported case of TSS
after rhinologic surgery was in
1982." The incidence of TSS after
rhinologic surgery is estimated
to be 0.0002%.7*'* S. aureus is
carried by approximately 12.6%-
52% of healthy subjects, of
whom 6.6%-18% carry toxigenic
strains.”'*"> However, the use of
antibiotics has not been shown to
decrease the incidence of TSS.>"
Moreover, the use of antibiotics is
poorly supported in the literature.
However, major textbooks contin-
ue to support their use. Goode and
Smith recommend that they be
used when foreign material is
left in during the post-operative
period.'*"

Pre-operative disinfection of
the outer surface of the nose and
vestibulum reduces the count of
pathogenic bacteria; however, it is
not possible to disinfect the mucous
membranes in the nasal cavity
entirely. Systemic antibiotic pro-
phylaxis immediately before sur-
gery can reach effective levels in
the mucosa, cartilage, and bone."
However, inhibition of potentially
pathogenic bacteria in the packed
nose cannot be achieved by sys-
temic administration of antibi-
otics.” A short packing duration is

Changes in nasal flora in the control group. Ratio is shown of
patients in the control group whose cultures grew MSSA, nor-
mal flora, and potentially pathogenic bacteria other than

another measure to decrease the
likelihood that potentially patho-
genic bacteria will multiply to
harmful levels.

Bandhauer ef al.” investigated
the effect of antibiotic prophylaxis
after nasal surgery in 110 patients
and found significantly less growth
of potentially infectious flora and
S. aureus in the patient group who
received antibiotic-covered nasal
packing. Eviatar et al.® investigated
the effect of septoplasty on the
nasal flora in 33 patients undergo-
ing septoplasty because of symp-
tomatic nasal septal deviation and
found that in pre-operative samples,
the percentage of positive cultures
was 52% and the isolation rate of
S. aureus was 37.5%. Similar to
the results of the control group in
our study, they found a significant
increase in the isolation rate of
S.aureus 1 mo after surgery,
which was due to the procedure
itself. They used only tetracycline
ointment around the Merocel
packs and no systemic antibiotics.
Moreover, they isolated Pseudo -
monas and Haemophilus, which
were not present pre-operatively.
Significantly less corynebacteria
were isolated post-operatively com-
pared to pre-operatively.”
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In our study, antibiotic use was
associated with decreased numbers
of gram-positive rods and methi-
cillin-sensitive coagulase-nega-
tive staphylococci, both of which
are constituents of the normal
flora. Systemic and topical antibi-
otic application did not signifi-
cantly change the amount of
S. aureus that was isolated.

Surgery decreased the isolation
rate of K. pneumoniae, which
is a potentially pathogenic micro-
organism, and coagulase-negative
staphylococci and gram-positive
rods, which are part of the nor-
mal flora. There was an increased
amount of MSSA, the major poten-
tially pathogenic microorganism.

Our results support the findings
of Eviatar et al.® who noted an
increase in MSSA and a decrease
in normal flora members after sep-
toplasty. This is in contrast to the
study by Brandhauer et al.” in
which there was no discernable
effect on the amount of S. aureus,
but the potentially pathogenic
microorganism K. pneumoniae
decreased.

Cefuroxime axetil, which we
used after nasal packing removal,
is an effective antistaphylococcal
agent, and the results should be
interpreted accordingly. If it had
not been applied, different flora
changes could have occurred; for
example, the S. aureus coloniza-
tion rate could have increased in
both study groups at the 3-mo fol-
low-up. Septoplasty appeared to
increase colonization of S. aureus
and decrease normal nasal flora.
This may be have been an effect
of nasal packing rather than the
surgery itself. Moreover, antibi-
otics do not protect from S. aureus
colonization, and they decrease
normal flora. In the study by
Eviatar et al™ the cultures were
taken at a 1-mo follow-up visit,

whereas we have collected follow-
up cultures 3 mo after surgery.
Thus, the imbalance in nasal flora
after surgery seems to last at least
3 mo after surgery. Further studies
investigating flora changes after a
longer follow-up time should be
conducted. Furthermore, future
studies should compare the flora
changes that occur following nasal
packing to the changes that take
place following septal suturing, an
alternative to nasal packing.

Conclusions

Septoplasty increases S. aureus
colonization and decreases normal
flora. Antibiotics do not protect
againt S. aureus colonization and
contribute to the decrease in nor-
mal flora. Antibiotics do not seem
to confer benefit in terms of flora
changes.
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