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Background: Prophylactic antibiotics are used to prevent surgical wound infection; however,
proper indications must be followed with careful consideration of the risks and benefits, especial-
ly in clean or clean-contaminated wounds. Nasal bone fractures are the most common type of fa-
cial bone fracture. The most common method for treating nasal bone fracture is closed reduction,
which is performed inside the nasal cavity without an incision. The purpose of this study was to
determine the need for antibiotic use in the closed reduction of nasal bone fractures.

Methods: A retrospective study was conducted using data from the National Insurance Service
llsan Hospital of the Republic of Korea between 2016 and 2018. The records of patients who un-
derwent closed reduction of nasal bone fracture were reviewed and classified according to sex,
age, comorbidities, perioperative antibiotic usage, postoperative complications, nasal packing,
anesthesia type, surgeon’s specialty, and operation time.

Results: Among the 373 patients studied, the antibiotic prescription rate was 67.3%. Just 0.8%
of patients were prescribed preoperative antibiotics only, 44.0% were prescribed postoperative
antibiotics only, and 22.5% were prescribed both preoperative and postoperative antibiotics.
There were no cases that satisfied the definition of “surgical site infection.” Furthermore, 2.1% of
infection-related complications (e.g., mucosal swelling, synechia, and anosmia) occurred only in
the antibiotic usage group. The use of nasal packing, anesthesia type, and surgeon’s specialty did
not show any difference in infection-related complication rates.

Conclusion: According to the study findings, the routine use of perioperative antibiotics is not
recommended in uncomplicated nasal bone fracture surgery.

Abbreviations: DM, diabetes; ENT, otorhinolaryngology; HTN, hypertension; PCO, polycystic
ovaries; Postop, postoperative period; Preop, preoperative period; PS, plastic surgery
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INTRODUCTION

Prophylactic antibiotics are used to prevent surgical wound in-
fections. Surgery of facial bone fracture is considered a clean or
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clean-contaminated wound; therefore, controversy regarding
the routine usage of antibiotics is still ongoing. Currently, there
are no specific guidelines for antibiotic usage in facial bone
fracture surgery, which has led surgeons to prescribe a variety
of antibiotics in differing regimens when surgery of facial bone
fracture is performed [1-4].

Nasal bone fracture is the most common type of facial bone
fracture, accounting for approximately 40% of facial bone frac-
ture cases. Closed reduction of nasal bone fracture is performed
inside the nasal cavity using surgical instruments without an
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incision. Previously reported complications related to nasal
bone fracture reduction are limited to dissatisfaction and post-
operative nasal deformities [5-9]. Complications related to in-
fection, such as local infection or septicemia, are rarely report-
ed, thus challenging the rationale for the routine use of antibiot-
ics [6,10].

We reported the usage of antibiotics in over half of nasal bone
fracture cases treated with closed reduction in a nationwide
population-based cohort study in the Republic of Korea [11].

Several factors should be considered when prophylactic anti-
biotics are administered; bacterial resistance to overuse of anti-
biotics, increase in health care costs, and risk of antibiotic-relat-
ed allergic reactions. Thus, antibiotics should only be used
when the benefit exceeds other factors [12,13].

This study aimed to evaluate the need for prophylactic antibi-
otics in the closed reduction of nasal bone fractures. Consider-
ing the low infection rate of closed reduction of nasal bone frac-
ture, we hypothesized that perioperative antibiotics would pro-
vide no benefit in preventing postoperative wound infection.

METHODS

A retrospective review was performed using the electronic
medical records of patients who underwent closed reduction of
nasal bone fractures at the National Insurance Service Ilsan
Hospital, Republic of Korea, between January 2016 and De-
cember 2018. The study was approved by the Institutional Re-
view Board of the National Insurance Service Ilsan Hospital
(IRB No. 2021-03-052). Exclusion criteria were as follows: (1)
patients with incomplete medical records; (2) patients who
were treated for additional diagnoses other than nasal bone
fracture, such as traumatic brain injuries; and (3) patients who
had undergone co-operations other than closed reduction of
nasal bone fracture.

The following patient information were included in the analy-
sis: sex, age, details regarding perioperative antibiotics, duration
of surgery, type of anesthesia, department of surgery in charge,
nasal packing, and postoperative complications. The patients
were followed up for at least 2 weeks to assess complications,
specifically wound infections. According to the United States
Centers for Disease Control guidelines, surgical site infections
are defined as infections occurring near the incision site [14].
Symptoms including pain or tenderness, localized swelling, ery-
thema, and more serious complications including purulent
drainage, presence of abscess, wound dehiscence, or positive
microbiologic confirmation were also considered as surgical
site infections [13,15,16]. There were some cases that partially
satisfied the definition of a surgical site infection, indicating
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functional problems such as mucosal swelling, synechia, and
anosmia. We termed these cases with additional antibiotic pre-
scriptions or functional problems as “infection-related,” as they
can occur as a sequela of postoperative inflammation.

We statistically analyzed demographic differences and baseline
differences according to the usage of antibiotics using Student ¢-
test. To determine factors independently associated with infec-
tion, we performed an analysis of patients with and without any
signs of infection using multiple logistic regression, which in-
cluded the following independent factors: age, sex, operation
time, surgeon specialty, type of anesthesia, nasal packing, and
comorbidities such as hypertension and diabetes. Statistical sig-
nificance was set at p < 0.05. Statistical analyses were performed
using SPSS version 23.0 (IBM Corp., Armonk, NY, USA).

RESULTS

During the study period, 403 patients underwent closed reduc-
tion of nasal bone fracture. A total of 373 patients met the in-
clusion criteria for analysis: mean + standard deviation age,
28.6£16.0 years; 256 men (68.6%) and 117 women (31.4%).
The percentage of antibiotic use during the perioperative peri-
od of closed reduction was 67.3% (patients who received peri-
operative antibiotics, n=251), and there were no significant dif-

Table 1. Patient demographics

Perioperative antibiotics
Variable p-value
No (n=122) Yes (n=251)

Sex 0.48
Male 84 (68.9) 172 (68.5)
Female 38 (31.1) 79(31.5)

Age (yr) 0.95
Mean + SD 27.7%£15.5 28.9+16.3
Range (4-76) (4-74)

Nasal packing <0.001?
Yes 4(3.3) 121 (48.2)

Type of anesthesia 0.52
General 102 (83.6) 203 (80.9)
Local 20 (16.4) 48 (19.1)

Specialty <0.001?
PS 117 (95.9) 190 (75.7)
ENT 54.1) 61 (24.3)

Hypertension 0.65
Yes 5 (4.1) 13(5.2)

Diabetes 0.12
Yes 1(0.8) 9(3.6)

Values are presented as number (%) unless otherwise indicated.
PS, plastic surgery; ENT, otorhinolaryngology.
Ip-value <0.05.
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Table 2. Patients with infection-related symptoms
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No. Age(yr) Sex  Specialty Comorbidities Nasal packing P;g;t)ig?/(l)%gtsic Anesthesia Symptoms Duration (day)
1 8 M ENT Asthma None Preop+Postop General Prolonged mucosal swelling 9
2 16 M ENT None None Postop Local Nasal synechia 32
3 20 F PS None None Postop General Nasal synechia 30
4 29 F ENT PCO, alcoholic liver disease Visco Preop+Postop General Prolonged mucosal swelling 22
5 37 F PS None None Postop General Prolonged mucosal swelling 15
6 46 F PS None Merocel Postop General Nasal synechia 60
7 56 M PS HTN, DM, liver cirrhosis Merocel Postop General Prolonged mucosal swelling 11
8 63 F PS HTN, dyslipidemia None Preop+Postop General Prolonged mucosal swelling, anosmia 30

M, male; F, female; ENT, otorhinolaryngology; PS, plastic surgery; PCO, polycystic ovaries; HTN, hypertension; DM, diabetes; Preop, preoperative period; Postop, postoperative

period.

ferences in sex and age between antibiotic usage and non-usage
groups. Second-generation cephalosporins was prescribed in all
the antibiotic usage cases. Nasal packing was performed in 125
patients (33.5% of total patients) and the longest duration of na-
sal packing was 4 days. Antibiotics were prescribed more often
when nasal packing was performed (p <0.01). There was no
significant difference in antibiotic administration rates accord-
ing to the type of anesthesia or comorbidities (Table 1). Eight
patients in the antibiotic usage group presented with infection-
related symptoms, but no patients in the non-usage group had
any infection-related symptoms. In the antibiotic usage group,
three patients were prescribed additional oral antibiotics due to
prolonged mucosal swelling over a week after surgery. In addi-
tion, three patients were diagnosed with nasal synechia within
a month of the operation, and one patient was diagnosed with
anosmia. There was no significant difference in the incidence
of “infection-related symptoms” between surgeons (Table 2).

The multiple regression analysis showed no significant differ-
ences in rates of infection-related symptoms for usage of peri-
operative antibiotics, age, sex, nasal packing, type of anesthesia,
surgical specialty or operation time. Only patients with hyper-
tension showed a higher risk of symptoms (odds ratio, 5.67)
(Table 3).

DISCUSSION

Closed reduction of nasal fracture is performed without an in-
cision and it is less traumatic than other operations performed
inside the nasal cavity such as septoplasty. Closed reduction is
also considered a simpler operation, with a shorter operation
time than septoplasty. However, we reported the usage of anti-
biotics in over half of nasal bone fracture cases treated with
closed reduction in a nationwide population-based cohort
study in the Republic of Korea, which raised the need for re-
search concerning necessity of antibiotics [11].

Table 3. Factors associated with infection-related symptoms

Infection-related symptoms

Factor p-value  Odds ratio
No (n=2365) Yes (n=8)

Prophylactic antibiotics 0.22 0.50
Yes 244 (66.8) 8 (100)
No 121 (33.2) 0

Sex 0.06 3.89
Male 253 (69.3) 3(37.5)
Female 112 (30.7) 5 (62.5)

Age (yr) 28.4+156 37.9%16.5 0.10 1.01

Nasal packing 0.08 244
No 245 (67.1) 3(37.9)
Yes 120 (32.9) 5(62.9)

Type of aesthesia 0.67 7.10
General 298 (81.6) 7 (87.5)
Local 67 (18.4) 1(12.5

Specialty 0.58 0.43
PS 301 (82.5) 6 (75.0)
ENT 64 (17.5) 2(25.0)

Hypertension 0.019 5.67
Yes 16 (4.4) 2 (25.0)

Diabetes 0.68 2.40
Yes 10 2.7) 0

Operation time (min) 10.0+4.6 105157 0.74 1.06

Values are presented number (%) or mean =+ SD.
PS, plastic surgery; ENT, otorhinolaryngology.
Ip-value <0.05.

We attempted to use the definition of “surgical site infection”
from the National Healthcare Safety Network, Centers for Dis-
ease Control and Prevention [10]; however, there were no cases
that fully satisfied these criteria. Therefore, we included several
symptoms and functional problems that may represent the se-
quelae of an infection and termed them “infection-related”
symptoms. Nonetheless, only 2.14% of cases (8 out of 373 pa-
tients) were classified as infection-related symptoms, and the
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incidence of infection-related symptoms was not related to the
use of antibiotics. The findings of this study demonstrate that
the incidence of infection-related complications in closed re-
duction of nasal bone fracture is very low, therefore the routine
usage of perioperative antibiotics is not indicated.

The strength of this report is that this may be the first to study
the necessity of perioperative antibiotics in closed reduction of
nasal bone fracture. However, there are also several limitations.
First, although we analyzed six surgeons’ data from two depart-
ments, there was little diversity of cases because the retrospec-
tive study was done at a single hospital. Second, it is difficult to
determine if mucosal swelling and synechia are direct sequalae
of postoperative inflammation. Nevertheless, considering that
these symptoms only occurred in the antibiotic usage group
and not in the no-usage group, it is supportive of the statement
that there is a lack of evidence for the routine use of periopera-
tive antibiotics in closed reduction of nasal bone fracture. Also,
the result showed a higher infection-related symptom rate
when patients were diagnosed with hypertension; however, as
there were only a few such cases, further large-population study
is needed on high-risk comorbidities related to surgical site in-
fection. Finally, although our analysis considered patient co-
morbidity (e.g., diabetes and hypertension), we did not consider
factors that could affect the patient’s nasal mucosal condition,
such as smoking history or malnutrition. In addition, if there is
bleeding during the operation, there is a possibility of mucosal
injury. Although there is debate about usage of antibiotics when
there is mucosal injury or epistaxis, because we did not com-
pare the incidence of infection according to degree of bleeding
during surgery, surgeons may consider the usage of prophylac-
tic antibiotics according to the patient’s mucosal condition as
well as possibility of mucosal injury during operation [17-20].

Ideal surgical prophylactic antibiotics should prevent opera-
tion-related infections and complications with less adverse ef-
fects such as outbreaks of antibiotic-resistant species. Consider-
ing this point, along with the cost of healthcare, the shortest us-
age of effective antibiotics is optimal [18-21]. It is the responsi-
bility of physicians to use antibiotics judiciously and effectively
based on the most current literature. Restrictive antibiotic usage
is desirable for short-term use in specific situations with clear
evidence.

This study does not support the routine use of perioperative
antibiotics in uncomplicated nasal bone fracture surgery. The
prevalence of postoperative wound infection reported in this
retrospective study after closed reduction of nasal bone fracture
was minimal, and there was no significant benefit in prescrib-
ing antibiotics perioperatively to prevent infections after reduc-
tion of nasal bone fracture. A specific guideline and establishing
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consensus by further large-sized study with a multicenter anal-
ysis are required.
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