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ABSTRACT

Background: Septoplasty and septorhinoplasty are common surgical procedures in modern
surgical practice. Pre or postoperative antibiotic administration has raised concerns about the
possible increase in the antibiotic-resistant species. The aim of this study was to evaluate the
role of postoperative antibiotic prophylaxis in increasing Methicillin-Resistant Staphylococcus
Aaureus species (MRSA) in patients, who underwent septoplasty or septorhinoplasty in
Loghman Hakim Hospital in Tehran, Iran.

Methods: A total of 102 patients, who were planned to undergo septoplasty or septorhinoplasty,
participated in this double-blind randomized clinical trial. The patients were divided into the
case (=60, mean age of 28.2 years) and control (n=38, mean age of 28.9 years) groups.
Overall, 98 patients participated in the study. The case group received a preoperative injection
of cephalothin (1g) and postoperative oral cephalexin regimen (500mg 4 times a day for 7
days). The control group only received a preoperative injection of cephalothin (1g). Vestibular
nasal swab cultures were obtained preoperatively and on postoperative day 7. The samples
were, then, quickly transferred to the laboratory and cultured on proper media. The results
indicated that five MRSA species in the case group and tow MRSA species in the control group
were present, postoperatively.

Results: The findings of this study suggest that oral antibiotic prophylaxis may lead to a
statically non-significant increase in MRSA infection in patients, who require this treatment.

Conclusion: Further knowledge of the endogenous nasal flora and the microbiology of
common pathogens in patients undergoing septorhinoplasty will help reduce the incidence of
infectious complications to a greater level.
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1. Introduction

owadays, septoplasty and septorhinoplasty

are common surgical procedures. In clini-

cal practice, the administration of pre and

postoperative antibiotics to prevent postop-

erative infection after septoplasty or rhino-
plasty is a standard procedure used by otolaryngologists,
although its necessity is controversial [1-6]. On the other
hand, one of the most serious concerns regarding antibi-
otic consumption is the increased antibiotic-resistant or-
ganisms, such as Methicillin-Resistant Staphylococcus
Aureus (MRSA).

Previous reports have demonstrated that the infection
rate after elective nasal surgery is very low, making rou-
tine antibiotic prophylaxis-redundant [1-6]. Systemic an-
tibiotics are administered as the preventive treatment in
patients with the prolonged placement of nasal packs, who
undergo complicated revision rhinoplasties, as well as the
patients who are susceptible to infections [7]. It has been
demonstrated that (66%) of the American Rhinologic
Society members use antibiotics as a routine practice in
the postoperative period of septoplasties [5, 6]. The in-
discriminate use of antibiotics may also result in severe
complications, such as toxic reactions, reduced antibody
production stimuli, and unnecessary costs [8, 9].

The incidence of allergic reactions and fatal anaphylaxis
are approximately (0.7-10%) and 1.25000 cases, respec-
tively [10]. Staphylococcus aureus is a well-known com-
mensal of the anterior nares, which is commonly cultured
from nasal swabs of a healthy patient, who may carry
these organisms intermittently or persistently. Although
the exact reason for persistent colonization is yet to be
determined, it seems to form a protective barrier against
the colonization of other strains of Staphylococci at least
during hospitalization [11]. Antibiotic consumption in
these persistent or intermittent carriers may result in the
elimination of Methicillin-Sensitive Staphylococcus Au-
reus (MSSA) and allows the proliferation of MRSA [12].

The aim of this study was to investigate if postopera-
tive antibiotic administration increases the incidence of
MRSA colonization in nasal flora in patients, who under-
went septoplasty or septorhinoplasty.

2. Materials and Methods
Patients

This study was performed from June 2013 to September
2014 in Loghman Hakim Hospital, Tehran, Iran. A total of
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102 patients, who were planned to undergo septoplasty or
septorhinoplasty, participated in this research based on their
clinical presentations, otorhinolaryngological examination,
and nasal endoscopy results.

Patients with any type of immune deficiencies, sign of si-
nonasal or upper respiratory infection, history of antibiotic
consumption in the last three months prior to the study, hos-
pital admission during the last year prior to the study, history
of allergic reaction to cephalexin or cephalothin, previous
nasal surgeries, and chronic rhinosinusitis or allergic rhinitis
with or without nasal polyps, as well as patients with posi-
tive preoperative MRSA cultures of vestibular nasal swab,
were excluded from the study. The eligible patients were,
then, randomly divided into two groups; the case group that
received a preoperative injection of cephalothin (1g) at the
beginning of the surgery and postoperative oral cephalexin
(500 mg 4 times a day for seven days), and the control group
that only received preoperative injection of cephalothin (1g).
No antibiotic ointment was administered postoperatively.

Both the surgeon and the patient were blind to the partici-
pant’s groups. The operations were performed by one sur-
geon, the same method, and at the same hospital. The patients
in both groups underwent a classical septoplasty or septorhi-
noplasty without applying any allograft or synthetic material;
moreover, the intranasal dressing was not applied at the end
of the surgery. Vestibular nasal swab cultures from both nos-
trils were obtained preoperatively and on postoperative day
Seventh. The patients were followed-up for three months for
the signs of sinonasal infection, septal abscess, or purulent
discharge.

Detection protocol for MRSA isolates

In this study, 102 swabbed nostril samples were obtained
from the participants and were transferred in transport media
to the Loghman Hakim Hospital Laboratory in Tehran, Iran,
between June 2013 and September 2014. The specimens
were obtained by inserting a sterile moistened swab into each
nostril to an approximate depth of 1cm, which was, then, ro-
tated five times. Four patients were excluded from the study
since they did not return for postoperative sampling on time.
The samples were, then, quickly transferred to the laboratory
and inoculated onto a Mannitol Salt Agar (MSA) medium in
order to isolate S. aureus. Blood agar and MacConkey agar
were used for primary isolation of the other bacteria. All the
culture media were, then, incubated at 37°C.

For better isolation of S. aureus, the inoculated MSA were
incubated at 35°C overnight. The isolates were identified,
using morphological and biochemical tests according to the
microbiological diagnostics methods. For S. aureus iden-
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total number of
MRSA negative

patients
102

case:
with AB
63

Preoperative MRSA
negative 60
patients

3 patients deleted

Postoperative
MRAS negative 55
patients

Postoperative
MRSA positive 5
patients

Figure 1. Flow chart of the participants

tification, diagnostic tests, including DNase test (Merck,
Germany), mannitol salt agar fermentation (Merck, Ger-
many), gram staining using a gram-staining kit (77730
Sigma-Aldrich), catalase test using (3%) hydrogen perox-
ide, and coagulase test using lyophilized citrate or EDTA-
treated rabbit plasma were performed. All S. aureus strains
were screened for methicillin-resistance, using oxacillin
(Ipg) and cefoxitin (30pg) disk diffusion tests based on
standard guidelines [13-15].

Statistics

The SPSS V. 22 software (SPSS Inc. Chicago, IL, USA)
was used to analyze the data. For a comparison of nominal
variables, the Chi-squared test was used. P values of less than
0.05 were considered significant.

3. Results

Overall, 60 patients in the case group (38 males and 22 fe-
males) with a mean age of 28.2 years (age range of 19-48
years) and 38 patients in the control group (11 males and 27
females) with a mean age of 28.9 years (age range of 18-39
years) participated in the study (Figure 1). In total, three pa-
tients of the case and one patient of the control groups were
excluded from the study since they did not return on time for
postoperative sampling.

Control:
without AB
39

Preoperative MRSA
nagative 38
patients

1 patients deleted

Postoperative
MRSA negative 36
patients

Postoperative
MRSA positive 2
patients

International Journal of
Medical Toxicology & Forensic Medicine

All the preoperative nasal swab cultures were negative for
MRSA in both groups. As shown in Table 1, no bacterial
growth was preoperatively detected in 23 patients of the case
group. However, other organisms, such as MSSA, Coagu-
lase Negative Staphylococci (CoNS), streptococci spp., as
well as both gram-negative and positive bacilli were isolated
from the samples of 37 patients of the case group. The results
of the postoperative evaluation indicated the presence of five
MRSA species in the case group and two MRSA species in
the control group. There was no significant difference be-
tween the case and control groups regarding various bacteria,
in particular, MRSA (Table 2). During the follow-up period,
none of the patients presented sinonasal infection, septal ab-
scess, or purulent discharge.

4. Discussion

The first study that investigated the prophylactic adminis-
tration of antibiotics in surgical procedures was conducted
in 1938; since then, several management regimes have been
proposed [8]. Infections following septoplasty or septorhino-
plasty are rare, possibly due to the redundant blood supply
and highly vascular structure of the nose [5]. Despite the lack
of evidence of the efficacy of antibiotics prophylaxis in pre-
venting complications after septoplasty or septorhinoplasty,
the administration of antibiotics in nasal surgery is a com-
mon practice [3, 8, 10, 16, 17].
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Table 1. Prevalence of isolated bacteria from participants of both groups

Preoperative Culture

Case

Control

Staphylococcus aureus:
6(37.5)

Negative culture 22

CoNS: 3(18.75)
Bacillusspp.: 1(6.25)

E.coli: 1(6.25)

Enterobacter aerogenes: 1(6.25)

Klebsiella pneumonia: 1(6.25)

Citrobacter fraundii: 1(6.25)

Viridans streptococci: 2(12.5)

MRSA: 0
MSSA: 6

Staphylococcus aureus:
6(42.85)

Negative culture 24

CoNS: 2(14.28)
Bacillusspp: 0

E.coli: 1(7.14)

Enterobacter aerogenes: 1(7.14)

Klebsiella pneumonia: 1(7.14)

Citrobacter freundii: 1(7.14)

Viridans streptococci: 2(14.28)

MRSA: 2
MSSA: 4

Staphylococcus aureus:
12(32.43)

Negative culture 23

CoNS: 6(16.21)
Bacillusspp: 2(5.4)

E.coli: 4(10.8)

Enterobacter aerogenes: 2(5.4)

Klebsiella pneumonia: 3(8.1)

Citrobacter fraundii: 2(5.4)

Viridans streptococci: 6(16.21)

MRSA: 0*
MSSA: 12*

Staphylococcus aureus:
12(46.15)

Negative culture 34

CoNS: 3(11.53)
Bacillusspp: 2(7.6)

E.coli: 2(7.6)

Enterobacter aerogenes: 1(3.8)

Klebsiella pneumonia: 1(3.8)

Citrobacter fraundii: 1(3.8)

Viridans streptococci: 4(15.38)

MRSA: 5*
MSSA: 7*
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MRSA: Methicillin-Resistance Staphylococcus aureus; MSSA: Methicillin-Sensitive Staphylococcus aureus; CoNS: Coagulase

Negative Staphylococci

Table 2. Comparison of both groups considering the culture results

Culture Result: N (%)

Group/ Bacteria P
Control Case
Staphylococcus aureus 6(42.85) 12(46.15) 0.580
MRSA* 2(14.28) 0.331
MSSA* 4(28.57) 0.219
CoNS 2(14.28) 3(11.53) 0.865
Bacillus spp 0(0.00) 2(7.6) 0.206
E. coli 1(7.14) 2(7.6) 0.708
Enterobacter aerogenes 1(7.14) 1(3.8) 0.861
Klebsiella pneumonia 1(7.14) 1(3.8) 0.861
Citrobacter Freundii 1(7.14) 1(3.8) 0.374
Viridans streptococci 2(14.28) 4(15.38) 0.728
Negative culture in Case 22 -
Total number of patients 38 -
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MRSA: Methicillin-Resistance Staphylococcus Aureus; MSSA: Methicillin-Sensitive Staphylococcus aureus; CoNS: Coagulase

Negative Staphylococci
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The extended use of antibiotics may result in com-
plications, such as toxic reactions, reduced antibody
production stimuli, as well as unnecessary costs [1, 8].
The incidence of allergic reactions following antibiotic
consumption may vary from (0.7-10%); moreover, fatal
anaphylaxis occurs in 1 out of 25000 patients [10]. It has
been revealed that most of the members of the American
Rhinologic Society apply prophylactic antibiotics to pre-
vent postoperative infection (60.4%), toxic shock syn-
drome (31.5%), and legal-medical issues (4.9%) [3, 17].

Post-septorhinoplasty infections can lead to undesired
scar formation, drooping tip, or saddle nose deformity,
which might affect the surgical outcomes. Local wound
infections, such as stitch infections, suture granulomas,
and vestibulitis are considered common infectious com-
plications. Septal abscesses and sinusitis have resulted
from prolonged nasal packing and tight splinting [8, 18-
20]. Unusual infections, including toxic shock syndrome,
septicemia, endocarditis, meningitis, cavernous sinus
thrombosis, and even brain abscess are rarely reported
after septorhinoplasty [20, 21]. In this study, Staphylo-
coccus aureus was the most common isolated organism
from nasal swabs. The anterior nares are considered the
primary ecological reservoir of these bacteria.

Up to (60%) of the general population are intermittent
carriers of MSSA with an additional (20%) persistent
carriers [11]. MSSA acts as a protective barrier against
MRSA colonization [22]. The major concern about
prophylactic antibiotic consumption is the reduction
or eradication of MSSA in anterior nares. Nonetheless,
(1.5%) of the general population in the United States
were recolonized with MRSA [23]. The displacement
of MSSA, by the administration of the broad-spectrum
antibiotics, facilitates the nasal colonization with MRSA
[22]. Indeed, MRSA nasal colonization is respectively
established in (4.2%) and over (20%) of the patients
once admitted to the hospital and after an average length
of hospitalization [24]. Healthcare workers are at an in-
creased risk of MRSA colonization.

A recent study has identified that (6.7%) of the exam-
ined healthcare workers were colonized with MRSA.
Within this cohort, nurses demonstrated the highest
MRSA prevalence of (10.4%) because of their frequent
direct contact with patients. The prevalence of MRSA
may be even higher among those, who work in intensive
care environments [23]. Based on the medical literature,
MRSA infections following septoplasty or septorhi-
noplasty are exceedingly rare; however, these types of
infections may be under-diagnosed or under-reported.
The rarity of MRSA infections following septoplasty
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or septorhinoplasty has been highlighted in a review by
Sharma et al. (2007); the reason might be owing to the
fact that the patients undergoing these types of interven-
tions are generally young patients without prior hospital
admission, who are not at risk for MRSA colonization
and infection [25].

Individuals at risk for MRSA colonization and infec-
tion include those, who work in the healthcare settings
and their household members, patients over 60 years,
HIV-infected individuals, and those with recent hospi-
tal admission or antibiotic consumption [26-28]. In this
study, patients over 60 years, those with a history of
recent hospital admission or antibiotic consumption or
any kind of immunodeficiency were excluded. Avoiding
antibiotic abuse results in the reduced pharmacological
costs of medical treatments, prevents antibiotic-induced
allergic reactions, and reduces the development of an-
tibiotic-resistant bacteria [6]. Antibiotic prophylaxis in
septoplasty or rhinoplasty surgeries should be assigned
to particular cases, such as patients with cardiac valvu-
lopathy or/and immunodepression in order to avoid the
possible evolution of bacteremia, endocarditis, arthritis,
and osteomyelitis [6, 10, 29-31].

5. Conclusion

This study was carried out to investigate the increase
in the colonization of MRSA in patients, who underwent
septoplasty or septorhinoplasty followed by postop-
erative prophylactic oral antibiotic administration. The
results indicated that MRSA cultures were positive in
fiev patients in the case group and two patients in the
control group. Therefore, further studies are required to
analyze the increased incidence of MRSA colonization
after antibiotic therapy. The main limitation of the cur-
rent study was the small sample size. Future studies on
a larger population are advised to confirm the findings
of the present study. Moreover, further analysis is rec-
ommended to be performed on the patients with S. au-
reus colonization in anterior nares, since four patients of
this study, who tested positive for postoperative MRSA,
were also positive for preoperative S. aureus cultures.
Furthermore, S. aureus can be normal flora of the nose.
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