
D
ow

nloaded
from

http://journals.lw
w
.com

/annalsplasticsurgery
by

8sYSQ
hfBkW

bjV8rbd3A1p9C
FU

w
kN

uxLbvD
/g86W

G
67usdP0n6AO

9Q
nN

3v2sH
gLiEtyK4/qxk3G

fEN
0N

0V44loJZgovR
5iY6cESzjw

cYO
LtQ

Bur3r3xISPG
+uip+taVU

L
on

05/25/2020

Downloadedfromhttp://journals.lww.com/annalsplasticsurgeryby8sYSQhfBkWbjV8rbd3A1p9CFUwkNuxLbvD/g86WG67usdP0n6AO9QnN3v2sHgLiEtyK4/qxk3GfEN0N0V44loJZgovR5iY6cESzjwcYOLtQBur3r3xISPG+uip+taVULon05/25/2020

Lavage With Lidocaine and Adrenaline Mixture Reduces
the Early Side Effects of Septorhinoplasty

Nazım Gümüş, MD

Background: Pain, ecchymosis, and edema are well-known temporary conse-
quences of septorhinoplasty procedure. They give rise to patient's complaints,
discomfort, and dissatisfaction, increasing the patient's anxiety and recovery time
in the early postoperative course. Several approaches have been described to re-
duce the level of these complaints.

The aim of this clinical study was to determine the effect of nasal lavage
with lidocaine and adrenaline mixture on early postoperative levels of pain,
edema, and ecchymosis in 24 hours after a septorhinoplasty procedure.
Methods: This study included 40 consecutive patients who underwent
septorhinoplasty procedure in which nasal septum was entirely dissected and
corrected. Patients were randomly divided into 2 groups of 20 patients. At the
end of the operation, incisions were closed with sutures, and both blood and
seroma collections beneath the flaps were sufficiently drained by means of finger
pressure, and then in patients of group A (control group), 5 mL of saline solution
was given under the dorsal nasal flap to make lavage and in patients of group B
(study group), 5 mL of 2% lidocaine with 1:100,000 adrenaline was given to the
area under the dorsal nasal flaps. Five minutes later, nasal package and splint were
applied and the operation was finished.

Patients were evaluated for the level of pain sensation, degree of periorbital
edema, and ecchymosis at the 1st, 3rd, 6th, 12th, and 24th hours postoperatively.
Overall satisfaction scores were also determined at the 24th hour.
Results:A total of 40 patients (19males and 21 females) between 18 and 42 years
of agewith a mean ± standard deviation of 24.5 ± 4.52 years were included in the
study. Statistically significant differenceswere found between the A and B groups
with regard to early postoperative pain, edema, ecchymosis, analgesic use, and
satisfaction scores, suggesting the effectivity of the lavage with lidocaine-
adrenaline mixture on the early postoperative pain, edema, and ecchymosis relief.
Conclusions: Lavage of nasal flaps with lidocaine-adrenaline mixture seems an
effective and simple way in the control of early postoperative pain, edema, and
ecchymosis in septorhinoplasty patients. In addition, it considerably reduces total
analgesic consumption and patients' discomfort, leading to high level
of satisfaction.
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P ain, ecchymosis, and edema are well-known consequences of
septorhinoplasty procedure that involves surgical incisions, skin

and mucosa dissections, and osteotomies. They give rise to patient's
complaints, discomfort, and dissatisfaction, increasing the patient's anx-
iety and recovery time in the early postoperative course. As pain is at
maximum levels just after the surgery and subsides with time in the first
24 hours, ecchymosis and edema will increase within the first 24 hours
of the surgery.1–4 Several approaches have been described to reduce

pain levels after septorhinoplasty, some of which advocate to be given
new or additional drugs either intraoperative or postoperative course,
for example, pregabalin, dexamethasone, dexketoprofen, levo-
bupivacaine, gabapentin, ketamine, lornoxicam, and morphine,
and some of which recommend administration of different local an-
esthetics by means of preincisional infiltration, nerve block, and topical
or intranasal route.1,2,4,5 In the early postoperative period, cold pack ap-
plication, intravenous pain relief, and patient-controlled analgesia are
also the most widely used methods in control of pain.5–7

Ecchymosis and edema arise from surgical incisions, dissec-
tions, and osteotomy procedures, which lead to inflammation and
bleeding into the soft tissue during and after the surgery. Many
osteotomy techniques have been suggested to reduce them, includ-
ing percutaneous and endonasal lateral osteotomies, a subperiosteal
tunnel creation before osteotomy, lidocaine, and adrenaline mixture
injection into the osteotomy lines.5,7 In addition, another measures
can be used after the septorhinoplasty such as steroid administration
(preoperative and/or postoperative), pressure application on osteotomy
sites, taping the nose, and periorbital cold pack application.5–7

The aim of this clinical study was to determine the effect of nasal
lavage with lidocaine and adrenaline mixture on early postopera-
tive levels of pain, edema, and ecchymosis in 24 hours after a
septorhinoplasty procedure.

MATERIALS AND METHODS
This clinical study included 40 consecutive patients who

underwent septorhinoplasty procedure in which nasal septum was
entirely dissected and corrected by means of scoring, cutting the de-
formed cartilage and bone areas, freeing frommaxillary crest, removing
deviated parts, and replacing the reconstructed parts of it.

Patients were randomly divided into 2 groups of 20 patients,
using a computer-based randomization system. Group A (control group)
consisted of 11 male and 9 female patients with an age range of 19 to
42 years. Group B included 8 male and 12 female patients with a range
of 18 to 26 years. After the study was approved by the local ethics com-
mittee, written and oral consents were obtained from all patients and
it was conducted in accordance with the ethical principles described
by the Declaration of Helsinki. Exclusion criteria covered the pa-
tients who did not receive nasal septal correction and had a history
of peptic ulcer, hypertension, diabetes, coronary artery and valve
disease, psychiatric problems, chronic pain, chronic alcohol intake,
and drug allergy to lidocaine.

Closed rhinoplasty technique was used under general anesthesia
and the same surgical procedures, such as incisions, soft tissue dissec-
tions, dorsal hump resection, and osteotomies were performed on every
patient. Intraoperatively, 5 minutes before the incisions, 5 mL of 2%
lidocaine with 1:100,000 adrenaline was injected to the incision
lines, dorsal nasal area, anterior septal mucosa, and lateral osteotomy
sides in all patients of group A and B. Two-sided low to high lateral
osteotomy and hump resection were made similarly in every patient
of group A and B. At the end of the operation, incisions were closed
with sutures, and then blood and seroma collections beneath the skin
and mucosa flaps were sufficiently drained by means of finger pres-
sure. Afterward, in patients of group B, an additional 5 mL of 2%
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lidocaine with 1:100,000 adrenaline was given to the area under the
dorsal nasal flap, by inserting a thin cannula between the stitches. In
patients of group A, 5 mL of saline solution was given with the same
way to the same area. Five minutes later, fluid collection under the
skin and mucosa flaps was entirely evacuated by means of gentle finger
pressure, then nasal package and splint were applied, and the operation
was finished. In the postoperative course, although antibiotics were
given to all patients, steroids were not used and patients' heads were
kept elevated 45° above the horizontal plane. Cold compress applica-
tion was started intermittently over the cheeks and continued in the first
12 hours postoperatively.

Patients were evaluated for the level of pain sensation, degree of
periorbital edema, and ecchymosis at the 1st, 3rd, 6th, 12th, and
24th hours postoperatively by a physician or a nurse who was unaware
of which patient received additional lidocaine-adrenaline mixture.
Overall satisfaction scores were also determined at the 24th hours post-
operatively, before the discharge of the patients. One gram of paraceta-
mol infusion was given when patients complained of pain in the
postoperative period, and the total amount of analgesic was calculated
in every patient in the first 24 hours after surgery. Pain was assessed
using a visual analog scale (VAS) of 0 to 10, where 0 indicated no pain
and 10 indicated the worst imaginable pain. Evaluation of eyelid edema
was made as 0 (none), 1+ (minimal), 2+ (extending onto the iris), 3+
(covering the iris), and 4+ (massive edemawith the eyelid swollen shut).
Periorbital ecchymosis was scored as 0 (none), 1+ (medial), 2+ (extend-
ing to the pupil), 3+ (past the pupil), and 4+ (to the lateral cantus). In the
evaluation of patient satisfaction scores in 24 hours, a 5-point scale was
used as 1 (very satisfied), 2 (satisfied), 3 (neither satisfied nor unsatis-
fied), 4 (unsatisfied), and 5 (very unsatisfied).

Statistical analysis was performed between the group A and B
with the Statistical Package for Social Sciences (SPSS/PC 18.0). Com-
parisons between the groups were made using the χ2 test, as sample
sizes of groups were lower than 30 persons. The data are presented as
the mean ± standard deviation for the continuous variables, the median
(minimum–maximum) for the ordinal ones, and the frequency with per-
cent for the categorical ones. A P value of less than 0.05 was considered
statistically significant.

RESULTS
A total of 40 patients (19 males and 21 females) between 18 and

42 years of age with a mean ± standard deviation of 24.5 ± 4.52 years
were included in the study. There were no statistically significant differ-
ences between the groups in terms of age and sex (P > 0.05). Statisti-
cally significant differences were found between the A and B groups
with regard to early postoperative pain, edema, ecchymosis, analgesic
use, and satisfaction scores, suggesting the effectivity of the lavagewith
lidocaine-adrenaline mixture on the early postoperative pain, edema,
and ecchymosis relief (Table 1).

Pain scores were significantly different between the groups at the
1st, 3rd, and 6th hours, showing lower values in the group B than in the
group A. There were no statistical differences between them at the 12th
and 24th hours postoperatively (Fig. 1).

Edema scores were significantly lower in the group B compared
with the control group at the 1st, 3rd, and 6th hours, pointing out statis-
tically significant difference between the groups, but no statistical dif-
ferences were determined in the edema scores at the 12th and 24th
hours (Fig. 2). Although an increase in the degree of ecchymosis and
edemawas seen with time, grade 4 edema and ecchymosis were not ob-
served in any patient. As degree of ecchymosis in all patients was low at
the 1st hour after surgery, statistically significant difference between the
groups was not found. However, there was a significant difference at
3rd, 6th, and 24th hours and difference was insignificant at 12th hour.

Total amount of analgesic use in the first 24 hours after surgery
was statistically significant between the groups, as analgesic consump-
tion was significantly lower in the group B than in the control group.
Twelve of 20 group B patients did not receive any analgesic medication
in the first day after surgery and the other 8 patients were given only one
time of 1 gram of paracetamol infusion (Fig. 2). Overall satisfaction
scores revealed a statistically significant difference between the groups,
but none of the patients reported the choice of grade 4 (unsatisfied) or 5
(very unsatisfied).

DISCUSSION
Pain, ecchymosis, and edema are the main complaints of nasal

surgery in the first 24 hours, resulting in severe discomfort, dissatisfac-
tion, and anxiety. After the pain relieving, patient's comfort and satisfac-
tion will considerably increase with time, but ecchymosis and edema
continue to make discomfort for a while. Many medications have been
advocated as an effective agent in reducing early complaints of rhino-
plasty, such as pregabalin, dexamethasone, dexketoprofen, levo-
bupivacaine, gabapentin, ketamine, lornoxicam, cocaine, and mor-
phine; most of which were suggested to use in combination with li-
docaine and adrenalin mixture (LAM) of which infiltration has been

TABLE 1. Descriptive and Statistical Results of the Groups

Variables and Scores Group A(Control) Group B P

Sex, male/female 11/9 8/12 0.264
Age, y 25.9 ± 5.63 23.1 ± 2.51 0.171
VAS 1st h 5.75 ± 1.25 2.75 ± 1.44 0.001
VAS 3rd h 4.25 ± 1.44 2.05 ± 1.50 0.001
VAS 6th h 3.30 ± 1.38 1.50 ± 1.14 0.009
VAS 12th h 2.25 ± 1.58 1.25 ± 1.65 0.215
VAS 24th h 0.9 ± 1.20 0.30 ± 0.73 0.205
Edema 1st h 1.25 ± 0.63 0.70 ± 0.47 0.009
Edema 3rd h 1.65 ± 0.67 0.90 ± 0.71 0.002
Edema 6th h 1.75 ± 0.78 1.15 ± 0.81 0.002
Edema 12th h 2.15 ± 0.98 1.70 ± 0.92 0.099
Edema 24th h 2.10 ± 1.02 1.70 ± 0.80 0.137
Ecchymosis 1st h 1.00 ± 0.64 0.70 ± 0.47 0.103
Ecchymosis 3rd h 1.75 ± 1.01 0.70 ± 0.47 P < 0.001
Ecchymosis 6th h 2.35 ± 0.93 1.40 ± 0.75 0.019
Ecchymosis 12th h 2.90 ± 0.96 2.30 ± 0.80 0.062
Ecchymosis 24th h 3.20 ± 1.10 2.95 ± 0.75 0.021
Satisfaction 1.75 ± 0.96 1.60 ± 0.50 P < 0.001
Analgesic, mg 1850 ± 489 4000 ± 502 P < 0.001

Bold indicates P < 0.05.

FIGURE 1. Schematic illustration of changes in pain scores with
time. Pain scores were statistically different between the groups
at the 1st, 3rd, and 6th hours.
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routinely used in many types of nasal surgery for a long time.2,4,5

Before the surgery, injection of LAM is usually given into the inci-
sion, dissection, and osteotomy sites to make dissection easy and
bloodless during the operation. It is also known as beneficial for re-
lieving pain during and just after the surgery and for decreasing the
degree of edema and ecchymosis.1–4 In this study, effect of LAM
was supported and prolonged with topical application of an addi-
tional dose for which 5-mL solution of LAM was given into the
space under nasal flaps. Solution spread all over the skin and muco-
sal dissection areas, incision sites, and even osteotomy lines, having
the capacity to make the most extensive effect on the nose. This tech-
nique differed from simply injecting lidocaine/epinephrine solution
along the nasal tip and dorsum after completion of the operation,
by means of contacting the anesthetic solution to all surfaces of sur-
gical dissection and osteotomy sites. Simple LAM injection affects
injection sites only, not osteotomy lines, cartilage surfaces, and sep-
tal mucosal flaps, also may carry a risk for disturbing the blood per-
fusion of nasal skin and mucosal flaps if it is given directly into the
dissected skin or mucosal flaps at the end of the operation. There-
fore, simple LAM injection seems to have a more limited and lower
effect on reducing the consequences of septorhinoplasty when com-
pared with the LAM lavage. Pain scores of group B were signifi-
cantly different from control group in the first 6 hours after
surgery, showing the potency of lidocaine as a pain reliever. Lower
level of pain perception reduced the need of analgesic consumption
in the group B patients, and 12 patients of group B did not take any
pain killer in the first day after surgery, making the amount of anal-
gesic use in the first 24 hours statistically significant between the
groups. Difference of the pain scores was mainly related to the dura-
tion characteristics of epinephrine-containing solution of lidocaine,
of which action can last up to 120 to 360 minutes when used for in-
filtration anesthesia.8,9 In a study by Thomson and Lalonde,10 dura-
tion of action of 2% lidocaine with 1:100,000 epinephrine was
10.4 hours, when skin had completely regained normal sensation.

There were no statistical differences between the pain scores of
groups at the 12th and 24th hours postoperatively, because of the dura-
tion of action of lidocaine that gradually decreases with time after the
topical application and possibly ends in most instances 6 hours later.
It is important to relieve early postoperative pain for reducing patient's

anxiety and discomfort, as VAS values are the highest in the postoperative
6 to 10 hours in our study and the other studies of the literature.4,11,12 An-
algesic consumption has also been showed to be higher in the early hours of
surgery.13 Demiraran et al13 has determined in their study that VAS
values were the highest in all groups of nasal surgery at 30 mins,
1, and 2 hours postoperatively and decreased at the 8th hour after
surgery. The need for analgesia has been found out to be signifi-
cantly lower in groups with lower VAS. Cekic et al12 has also
showed that pain scores were the highest in just a few hours after
surgery and then gradually decreased within 12 hours. In our study,
early postoperative pain considerably reduced with the topical applica-
tion of LAM and analgesic consumption was significantly lower in the
group B than in the control group, showing the effectivity of the proce-
dure in subsiding early pain sensation of the patients.

Periorbital edema and ecchymosis commonly occur as a result of
inflammation and bleeding of the soft tissues after nasal surgery. Al-
though many surgical factors contribute to severity of postoperative
edema and ecchymosis such as number of surgical incisions, extent of
dissections, type of osteotomy procedures, and duration of the surgery,
some important precautions have been taken to experience the lesser
degree of them in daily clinical practice, for example, LAM injection,
steroid administration, pressure application with nasal splint, and
pack, taping the nose and cold pack application.5–7 However, all
patients inevitably experience some degree of edema and ecchymosis
after septorhinoplasty.

In the present study, edema scores were significantly lower
in the group B at the 1st, 3rd, and 6th hours, pointing out statisti-
cally significant difference between the groups. This result must
arise from vasoconstrictor effect of additional adrenaline on nasal
vascular structures. As well known, adrenaline is a potent vasocon-
strictor agent that makes blood and fluid leakage from vessels
lesser in the time of potency, decreasing surgical inflammation,
edema, and bleeding in the tissues.5,8,9 However, edema scores at
the 12th and 24th hours were not different between the groups, as
the effect of adrenaline ended with time, and statistical difference
of early hours disappeared at the 12th and 24th hours.

Similarly, Gun et al5 advise not to expect that the application
of lidocaine-adrenaline combination reduces edema and ecchymosis
in rhinoplasty patients after finishing their study on 48 patients that
investigated the effect of lidocaine-adrenaline combination injection
on postoperative edema and ecchymosis in rhinoplasty on the 1st,
3rf, and 7th days.5 Kalantar-Hormozi et al3 claimed that injection
of epinephrine during rhinoplasty did not reduce bleeding or post-
surgical edema and ecchymosis. Infiltration of LAM in the rhino-
plasty has been considered as an ineffective measure to avoid
edema and ecchymosis during the days after surgery; however, in
the present study, topical application of it has been found to be effec-
tive in reducing them in the first a few hours of the surgery.

Scores of ecchymosis in all patients were low at the first hour af-
ter surgery, so there was no statistically significant difference between
the groups, possibly because of the time interval in which bleeding
could not become evident through skin as an ecchymosis in the first
hour after the intervention. However, there was a significant difference
at the 3rd, 6th, and 24th hours because of the strong vasoconstrictor
effect of adrenaline that reduces bleeding arising from soft tissue
and osteotomy lines. Statistical difference was insignificant at
12th hour, possibly because of the number of the patients that
might be statistically insufficient to show significant difference.

Overall satisfaction scores were statistically significant be-
tween the groups and varied between grade 1 and 3, and none of
the patients were unsatisfied (grade 4) or very unsatisfied (grade
5). Difference in satisfaction might result from less sensation of
pain, edema, and ecchymosis in the first few hours of the surgery.

The main limitation of this study was small number of patients,
causing in less convincing statistical outcomes.

FIGURE 2. Mean analgesic consumption was significantly
lower in the group B (1850 mg) than in the control group
(4000 mg), showing statistically significant difference
between the groups.
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In conclusion, topical application of LAM seems an effec-
tive and simple way in the control of early postoperative pain,
edema, and ecchymosis in septorhinoplasty patients. In addition,
it considerably reduces total analgesic consumption and patients'
discomfort, leading to high level of satisfaction.
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