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INTRODUCTION

Closed reduction of nasal bone fractures is one of the most fre-
quently performed procedures to treat facial bone fractures. Af-
ter reduction of the nasal bone, packs are inserted into the nasal 
cavity to support the nasal bone fragments and to prevent post-
operative epistaxis. One type of nasal pack is Merocel, which 
contains hydroxylated polyvinyl acetate, a nonabsorbable mate-
rial that expands on contact with water after insertion into the 

nasal cavity [1].
Pain caused by removal of nasal packs after closed reduction of 

nasal bone fractures is a common problem. There have been re-
ports of reduced pain when these packs are retained for shorter 
periods, when the sphenopalatine ganglion is blocked, and 
when preemptive analgesia is used [2-4]. Several studies have 
suggested that injection of a topical anesthetic agent into nasal 
packs prior to their removal may reduce pain after septoplasty, 
although the effects are controversial [5-8]. Moreover, no such 
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studies have explored this issue after closed reduction of nasal 
bone fractures.

The purpose of this study was to investigate the effect of infil-
trating lidocaine into nasal packs on the pain caused by pack re-
moval after closed reduction of nasal bone fractures.

METHODS

Patients and methods
Seventy-five patients who underwent closed reduction of nasal 
bone fractures between March 2016 and March 2018 at the 
plastic and reconstructive surgery department of our institution 
were included in this prospective, randomized, single-blind 
study. Patients who had multiple facial bone fractures, those 
who required a pack on only one side of the nasal cavity, those 
with impaired clotting, renal disease, or hepatic disease, and 
those taking medications that could affect the severity of pain 
were excluded. The study protocol was approved by our institu-
tional ethics committee (IRB No. H-1905-041-079) and per-
formed in accordance with the principles of the Helsinki Decla-
ration of 1975 (revised 2008). All patients provided written in-
formed consent before participating in the trial.

All surgical procedures were performed under general anes-
thesia by any of four surgeons using the same operative tech-
nique and nasal packing method. After reduction of the nasal 
bone, a 10-cm piece of Merocel was inserted as a pack on each 
side of the nasal cavity with topical application of gentamicin 
ointment and inflation with normal saline. The patients re-
mained in the ward for 5 days postoperatively. All nasal packs 
were removed on day 5 by the same investigator (JYS). Patients 
who still required analgesics for moderate to severe pain in the 
24 hours before removal of the packs were excluded at this point 
to control for the potentially confounding effects of these 
agents.

The 75 patients were randomized into three treatment groups 
using a computer-generated list of random numbers using Mi-
crosoft Office Excel software 2007 version (Microsoft Corp., 
Redmond, WA, USA). In the first group (n = 26), both packs 
were rehydrated with 6 mL of 2% lidocaine 20 minutes before 
removal; in the second group (n = 24) both packs were rehy-
drated with 6 mL of saline; and in the third group (n = 25) the 
packs were not rehydrated. All patients were blinded to group 
allocation.

Patients were asked to mark the severity of pain during remov-
al of the nasal packs on a visual analog scale (VAS) with a range 
of 0–10 (0, no pain; 10, the worst pain imaginable) and to com-
plete a questionnaire regarding any nausea, vomiting, dizziness, 
headache, or other adverse effects that they experienced. All pa-

tients were monitored for adverse effects by a physician for 30 
minutes after removal of the packs. Patient sex, age, height, and 
weight data were collected from their medical records. The 
mean VAS pain scores were compared between the lidocaine 
and saline groups and between the saline and non-rehydrated 
groups.

Statistical analysis
Data for categorical variables are shown as the frequency (num-
ber of cases) and those for the quantitative variables as the 
mean ± standard deviation, median (interquartile range), and 
confidence interval as appropriate. The homogeneity of variance 
was calculated using the Levene test, and it was found not to be 
equally distributed among the study groups. The data were fur-
ther found not to be normally distributed using the Kolmogorov-
Smirnov test (age, P = 0.004; VAS, P < 0.001). The distribution 
of patient demographics was compared using the Kruskal-Wallis 
H test (age, P = 0.283) and the Fisher exact test (sex, P = 0.251). 
The Kruskal-Wallis H test was used to compare continuous vari-
ables among the three groups. The Bonferroni correction was 
used to adjust the significance levels (P = α/n = 0.05/3 = 0.0167). 
A P-value < 0.0167 was therefore considered to indicate statisti-
cal significance. The three median VAS pain scores were not 
equal according to the robust test (P < 0.001). Statistical analyses 
were performed using SPSS for Windows software version 25 
(IBM Corp., Armonk, NY, USA). 

RESULTS 

The patient demographics are shown in Table 1. The 75 patients 
(56 male, 19 female) had a mean age of 33 years (range, 7–80 
years). The mean VAS pain score was 5.3 ± 2.0 in all patients, 
3.8 ± 1.5 in the lidocaine group, 5.8 ± 1.4 in the saline group, and 
6.3 ± 2.1 in the non-rehydrated group (Table 2, Fig. 1). The dif-
ference between the lidocaine and saline groups was statistically 
significant (P < 0.001, Kruskal-Wallis H test) but the difference 
between the saline and non-rehydrated groups was not statisti-

Lidocaine 
group

Saline 
group

Non-rehydrated 
group P-value

No. of cases 26 24 25
Age (yr) 25 (20–40) 36 (21–50) 30 (23–44) 0.283a)

Sex 0.251b)

  Male 22 (84.6) 18 (75) 16 (64) 
  Female  4 (15.4) 6 (25)  9 (36)

Values are presented as median (interquartile range) or number (%).
P>0.05 was considered to indicate statistical significance. a)Kruskal-Wallis H 
test; b)Fisher exact test.

Table 1. Patient demographics
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cally significant (P = 0.186, Kruskal-Wallis H test) (Table 3). 
The difference between the lidocaine and non-rehydrated 
groups was statistically significant (P < 0.001, Kruskal-Wallis H 
test) (Table 4). One patient in the lidocaine group developed 
nausea and two reported dizziness; these symptoms were mild, 
required no treatment, and resolved within a few minutes. Three 
patients in the saline group also developed transient nausea that 
resolved without treatment.

DISCUSSION

Several reports have investigated the analgesic effect of infiltrat-
ing an anesthetic agent into nasal packs before their removal af-
ter septoplasty. Lavy et al. [5] rehydrated the nasal pack on one 
side of the nasal cavity with 5 mL of 4% lidocaine (n = 34) and 
rehydrated the other side with 5 mL of saline (n = 34) 10 min-
utes before removal of the packs and found no statistically sig-
nificant difference in pain between the two treatments (P =  
0.0876). Durvasula et al. [6] rehydrated the packs on both sides 
with lidocaine (n = 29) or saline (n = 29) 10 minutes before re-

moval and similarly found no statistically significant difference 
in pain (P = 0.61). In contrast, Lachanas et al. [7] rehydrated 
one side with 4 mL of 0.25% tetracaine (n = 141) and the other 
side with 4 mL of saline (n = 141) 10 minutes before removal 
and found a significant difference (P < 0.001). Sahin and Aras 
[8] rehydrated both sides with 10 mL of 2% lidocaine (n = 25) 
or 10 mL of saline (n = 25) 10 minutes before removal and also 
found a significant difference in pain (P < 0.001). Therefore, the 
effects of use of topical analgesia during nasal pack removal are 
controversial. To date, there have been no reports on the effects 
of topical analgesia before pack removal after closed reduction 
of nasal bone fractures. In our study, the pain score was signifi-
cantly lower in the lidocaine group than in the saline group. 
Topical anesthetic agents can block the neural transmission of 
electrical impulses when applied to the nasal mucosa [9].

The ideal anesthetic agent should be safe, short-acting, and in-
expensive. We selected 2% lidocaine as the topical analgesic to 
be used in this study. Lidocaine (N-diethylaminoacetyl-2,6-xyli-
dide) is a local anesthetic of the amide type and has a short time 
to onset of effect and an intermediate duration of action. Lido-
caine is known to be a safe topical analgesic agent and is com-
monly used on the nasal mucosa [10]. Lidocaine is systemically 
absorbed into the airway after topical application, and then the 
liver metabolizes it into monoethylglycinexylidide and glycinex-
ylidide, its active metabolites. It shows varying patterns of toxic-
ity according to its plasma concentration; the accepted thera-
peutic range for controlling arrhythmias and avoiding toxicity in 
adults is 1.5–5 µg/L [11]. In healthy adults, the mean plasma 
half-life of lidocaine is 70–200 minutes. Three patients in our 
study developed mild complications (nausea and dizziness) af-

VAS pain score Lidocaine 
group

Non-rehydrated 
group P-valuea)

Score, median (IQR) 4 (3–5) 7 (5–8) <0.001

VAS pain score: range 0–10 (0, no pain; 10, intolerable pain).
VAS, visual analog scale; IQR, interquartile range.
a)Kruskal-Wallis H test and the Bonferroni correction (P<0.0167 was considered 
to indicate statistical significance).

Table 4. Pain scores for the lidocaine and non-rehydrated 
groups

VAS pain score Lidocaine 
group

Saline 
group P-valuea)

Score, median (IQR) 4 (3–5) 6 (5–7) <0.001

VAS pain score: range 0–10 (0, no pain; 10, intolerable pain).
VAS, visual analog scale; IQR, interquartile range.
a)Kruskal-Wallis H test and the Bonferroni correction (P<0.0167 was considered 
to indicate statistical significance).

Table 2. Pain scores for the lidocaine and saline groups

VAS pain score Saline 
group

Non-rehydrated 
group P-valuea)

Score, median (IQR) 6 (5–7) 7 (5–8) 0.186

VAS pain score: range 0–10 (0, no pain; 10, intolerable pain).
VAS, visual analog scale; IQR, interquartile range.
a)Kruskal-Wallis H test and the Bonferroni correction (P<0.0167 was considered 
to indicate statistical significance).

Table 3. Pain scores for the saline and non-rehydrated groups

Fig. 1. VAS pain scores according to treatment group

The data are shown as the median (interquartile range). VAS, visual 
analog scale.
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ter infiltration of lidocaine; all recovered within a few minutes 
with no specific treatment. 

We attribute the conflicting data on analgesic effects in previ-
ous studies to variation in the time to onset of action of the vari-
ous topical anesthetic agents used. The peak concentration of li-
docaine when applied to the nasal mucosa is 20 minutes [12,13]; 
however, there is limited information available on the pharma-
cological effects of lidocaine administered topically via the intra-
nasal route. Before designing this study, we performed a pilot 
trial in which we assumed that 10 minutes would not be long 
enough for the infiltration of lidocaine to have an analgesic ef-
fect, and that at least 20 minutes would be needed. In our pilot 
study, 6 mL of lidocaine on each side was sufficient to soak the 
Merocel adequately without drops of lidocaine solution reach-
ing behind the nasal cavity. 

This study has several limitations. First, the closed reductions 
of nasal bone fractures were performed by four different sur-
geons. Although all four surgeons were instructed to use the 
same Merocel packing method to reduce bias, we cannot exclude 
the possibility of slight differences in the packing method used. 
Second, there might have been variations in the degree of injury 
of nasal mucosa according to the severity of the nasal bone frac-
ture and the different operating styles of the four surgeons. 
Third, the study had a single-blind design (i.e., the clinician who 
removed the nasal packs was aware of the group allocation), 
which could have introduced a degree of observer bias. Fourth, 
the sample size was small. Therefore, a larger double-blind case-
control study in which the same surgeon performs all operations 
is needed in the future.

In conclusion, infiltration of lidocaine into Merocel packs re-
duced the pain caused by nasal pack removal after closed reduc-
tion of nasal bone fractures. 
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