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REPORTS OF ORIGINAL INVESTIGATIONS

Intranasal lidocaine plus naphazoline nitrate improves surgical
conditions and perioperative analgesia in septorhinoplasty surgery

La lidocaine intranasale ajoutée au nitrate de naphazoline
améliore les conditions chirurgicales et I’analgésie périopératoire
lors de chirurgie de rhinoseptoplastie
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Abstract

Background Septorhinoplasty is a traumatic procedure
that is associated with epistaxis and postoperative pain.
The primary objective of this randomized double-blind
controlled trial was to determine whether intranasal 5%
lidocaine plus naphazoline decreases postoperative pain
and lessens the use of rescue analgesics.

Methods After induction of general anesthesia and
laryngeal topical anesthesia with 5% lidocaine, 28 adult
patients, scheduled to undergo septorhinoplasty, were
randomly assigned to one of two groups, either topical
intranasal saline 20 ml (control group) or intranasal 5%
lidocaine plus naphazoline solution 0.2 mg ml~" (lido-
caine group). The perioperative dose of sufentanil, the
mean end-tidal concentration of isoflurane, and surgeon
satisfaction with the operative field were recorded. In the
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lidocaine group, plasma lidocaine concentrations were
sampled 15, 20, 25, 35, 45, and 55 min after induction of
anesthesia. Visual analogue scale pain scores were
recorded 30, 60, 90, and 120 min after the patients arrived
in the postanesthesia care unit and 24 h after surgery.
Consumption of morphine rescue analgesia and the
occurrence of any side effects were recorded at the end of
the 24-h study period.

Results The intranasal lidocaine-naphazoline applica-
tion decreased isoflurane requirements [median values:
0.8% (0.7-1.5) vs. 1.2% (0.9-1.8), respectively; P = 0.04]
and enhanced surgical conditions. Patients in the lidocaine
group experienced less postoperative pain than the control
group [1 h after surgery: median values of visual analogue
scale: 0 (0-20) vs. 50 (30-80), respectively; P = 0.001],
and they required fewer doses of subcutaneous morphine.
Total plasma concentrations of lidocaine remained below
4 ug mli~! throughout the study period.

Conclusions Intranasal lidocaine plus naphazoline is a
simple and efficient technique for decreasing intra- and
postoperative pain and for lessening rescue analgesic
requirements in the postoperative period after septorhin-
oplasty. Toxic plasma concentrations of lidocaine were not
reached.

Résumé

Contexte La rhinoseptoplastie est une procedure trau-
matisante associee d une epistaxis et des douleurs
postoperatoires. L’objectif primaire de cette etude ran-
domisee controlee d double insu etait de determiner si une
solution intranasale de lidocaine 5 % plus naphazoline
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reduisait la douleur postoperatoire et diminuait [’utilisa-
tion d’analgesiques de sauvetage.

Méthode Apresl’induction de [’anesthesie generale et
une anesthesie laryngee topique avec de la lidocaine 5 %,
28 patients adultes subissant une rhinoseptoplastie ont ete’
randomises en deux groupes: 20 mL de solution saline
intranasale topique (groupe temoin) ou solution de 5%
lidocaine intranasale plus naphazoline 0,2 mg-mL™’
(groupe lidocaine). La dose perioperatoire de sufentanil, la
concentration d’isoflurane moyenne telo-expiratoire et la
satisfaction du chirurgien quant au champ operatoire ont
ete enregistres. Dans le groupe lidocaine, les concentra-
tions plasmatiques de lidocaine ont ete” echantillonnees a
15, 20, 25, 35, 45 et 55 min apresl’induction de [’anes-
thesie. Les scores de douleur sur une echelle visuelle
analogique ont ete” enregistres 30, 60, 90 et 120 minutes
apresl’arrivee des patients dans 'unite” de soins posta-
nesthesiques et 24 h apres la chirurgie. La consommation
de morphine en analgesie de sauvetage et la survenue
d’effets secondaires ont ete enregistrees d la fin de la
periode d’etude de 24 heures.

Résultats L’application de lidocaine-naphazoline in-
tranasale a diminue les besoins en isoflurane [valeurs
medianes : 0,8% (0,7-1,5) vs 1,2% (0,9-1,8), respective-
ment; P = 0,04] et ameliore les conditions chirurgicales.
Les patients du groupe lidocaine ont souffert de moins de
douleurs postoperatoires que ceux du groupe temoin [une
heure apres la chirurgie: valeurs medianes sur I’echelle
visuelle analogique : 0 (0-20) vs 50 (30-80), respective-
ment; P = 0,001], et ont necessite moins de doses de
morphine sous-cutanee. Les concentrations plasmatiques
totales de lidocaine sont demeurees au dessous de
4 ug-mL™" tout au long de la periode d’étude.
Conclusion La lidocaine intranasale plus naphazoline
est une technique simple et efficace pour diminuer la
douleur per- et postoperatoire et pour reduire les besoins
en analgesiques de sauvetage durant la periode postope-
ratoire suivant une rhinoseptoplastie. Un niveau toxique de
concentrations plasmatiques de lidocaine n’a pas ete
atteint.

Septorhinoplasty is generally considered to be a traumatic
procedure associated with epistaxis, periorbital hematoma,
and postoperative pain.' The leading causes of hospital
readmission and/or overstay after day-care septorhinopl-
asty surgery are epistaxis and a high level of postoperative
pain.> A multimodal analgesia regimen can be used, but
many patients suffer from adverse events after opioid
administration.>* Also, the use of high doses of nonster-
oidal anti-inflammatory drugs is associated with patient
readmission after septorhinoplasty surgery.’ Facial nerve

blocks and/or anesthesia with intranasal topical cocaine
have been proposed in association with general anesthesia.
However, these techniques are associated with frequent
block failure and high plasma concentrations of cocaine.®
A 5% solution of lidocaine plus naphazoline 0.2 mg ml~"
is often used for topical anesthesia during dental surgery,
intranasal surgery, and bronchoscopy. However, informa-
tion is unavailable about the use of this compound for intra-
and postoperative analgesia in septorhinoplasty surgery.
We hypothesized that an intranasal topical application of
5% lidocaine plus naphazoline could reduce pain and
enhance intraoperative surgical conditions during and after
septorhinoplasty surgery. The primary objective of this
randomized double-blind controlled trial was to determine
whether intranasal 5% lidocaine plus naphazoline reduces
postoperative pain and lessens consumption of rescue
analgesics. We also investigated intraoperative surgical
conditions, patient and surgeon satisfaction, and plasma
lidocaine concentrations as secondary outcomes.

Methods

After obtaining approval from the Institutional Review
Board of Lapeyronie University Hospital Center (Montpel-
lier, France) and written informed consent from the patients,
we prospectively enrolled 28 adults who were scheduled to
undergo septorhinoplasty surgery. The inclusion criteria
were patients who were 18 years or older with ASA physical
status I and an understanding of the possible complications
related to local anesthetics and the study protocol. Patients
who failed to cooperate and those who had psychological
disorders or linguistic difficulties that might interfere with
pain assessments were excluded. The medical exclusion
criteria included blood clotting impairment, hepatic or renal
insufficiency, a history of recent local or systemic infection,
known allergy to the trial drugs, and cardiac conduction
problems (second or third degree atrioventricular block).
Patients with pre-existing facial pain and/or chronic pain
medication were not included. In addition, patient refusal,
patients who had participated in a therapeutic trial within the
previous month, and those who were already participating in
another study were not included.

Patients were premedicated with oral midazolam
0.15 mg kg~' 1 h before surgery. A peripheral intravenous
catheter was inserted, and the patients were placed in the
supine position. Patients were monitored according to the
standard guidelines published by the French Society of
Anesthesiology and Critical Care Medicine (Art D 712-43
and 44 of the “Code de la Santé Publique”). General an-
esthesia was induced with propofol 3—5 mg kg~' iv and
sufentanil 0.5 pg kg~' iv. No muscle relaxant was
administered. After laryngoscopy, an 8 mm diameter
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tracheal tube was inserted. The patients’ lungs were
mechanically ventilated with a 1:1 mixture of nitrous oxide
and oxygen. Patients received isoflurane and sufentanil
(0.5 pg kg~' h™"), intraoperatively, for maintenance of
anesthesia. The initial isoflurane target end-tidal concen-
tration was set at 0.7%. Additional sufentanil (0.1 pg kg™'
iv) and increases in the end-tidal concentration of isoflu-
rane (titrated in 0.2% increments) were administered when
there were signs of inadequate anesthesia, as determined by
a 20% increase in systolic blood pressure and/or heart rate
persisting above respective baseline values for >60 s. In
order to allow for isoflurane and sufentanil adaptations, the
values of end-tidal concentrations of isoflurane, as well as
arterial pressure and heart rate values, were noted 15 min
after surgical incision.

A randomization list with a computer-generated table
was prepared before the study began, and a physician, who
was not involved in the study, enrolled patients and
assigned treatments sequentially, i.e., saline or 5% lido-
caine plus naphazoline 0.2 mg ml~' solution. An envelope
containing the group assignment was prepared, sealed, and
sequentially numbered for each patient. The anesthesiolo-
gists performing the study were also blinded to the use of
lidocaine-naphazoline vs. saline. According to the protocol,
the same physician (as mentioned above) applied pharyn-
geal and laryngeal topical anesthesia using 5% lidocaine
spray (1 spray/10 kg), then inserted either cotton-tipped
sticks soaked with 6 ml of 5% lidocaine plus naphazoline
(lidocaine group) or 20 ml saline (control group) into each
nasal turbinate for 10 min bilaterally. The same surgeon
performed a septorhinoplasty using a standardized tech-
nique. Afterwards, the surgeon graded his satisfaction with
the technique (very satisfied, mildly satisfied, or not satis-
fied) based on surgical conditions and bleeding during
surgery. The surgeon did not apply additional infiltrative
mucosal anesthesia. The duration of the surgery was
recorded. In addition, venous blood samples were with-
drawn at intervals 15, 20, 25, 35, 45, and 55 min after
laryngeal topical anesthesia to determine total plasma lid-
ocaine concentrations in the patients receiving intranasal
anesthesia. The clinical research assistant immediately
brought each sample to the laboratory. The total concen-
tration of lidocaine in plasma was determined by gas
chromatography with a nitrogen-sensitive detector. The
limit of detection was 5 ng ml~" and the limit of quanti-
fication was 10 ng ml~'. The interassay coefficient of
variation for lidocaine was 8%.

After surgery, the patients were admitted to the pos-
tanesthesia care unit (PACU) where they all received
ondansetron 4 mg iv as standard antiemetic prophylaxis.
Visual analogue scale (VAS) pain scores (ranging from
0 mm, for no pain, to 100 mm, for the worst imaginable
pain) were recorded 30, 60, 90, and 120 min after arrival in
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the PACU, 6 and 12 h after surgery by the nursing staff,
and 24 h after surgery by the physician. Throughout the 24-
h study period, patients were directed to take 1 g of para-
cetamol orally four times a day and 100 mg of ketoprofen
twice daily. If the VAS score remained more than 30 mm,
patients received a subcutaneous injection of morphine
0.1 mg kg~ ', and a new VAS value was recorded 1 h later.
Consumption of morphine rescue analgesia was noted at
the end of the 24-h study period, and follow-up evaluations
were performed by an anesthesiologist to determine the
cumulative subcutaneous morphine requirement and the
occurrence of any side effects (e.g., epistaxis, nausea and
vomiting, pruritus, urinary retention, ileus, sleep distur-
bance, sedation, or fever). Each patient’s primary physician
formally assessed the side effects at 30, 60, 90, and
120 min after arrival in the PACU and 24 h after surgery.
The patients graded their satisfaction regarding analgesia
(very satisfied, mildly satisfied, or not satisfied) at the end
of the 24-h period.

Statistical analysis

Statistical analysis was performed using SAS software
version 8.2 (SAS Institute, Cary, NC, USA) in the Medical
Computer Programming Department of the University
Hospital of Montpellier, France. A preliminary descriptive
study demonstrated that the mean pain value for patients
who did not benefit from the application of lidocaine-
naphazoline (control group) was 40/100 (SD 15) at 60 min.
Sample size calculations were centred around our primary
hypothesis that intranasal 0.5% lidocaine plus naphazoline
decreases postoperative pain compared with intranasal
saline. A 50% reduction in pain scores was considered
clinically relevant; at 60 min, the mean pain score
decreased from 40 to 20 mm on the scale of 0-100. Based
on SD 15 for the pain score values, and assuming a two-
sided type 1 error of 0.05 and a power (1 — f3) of 80%, 12
patients in each group were required to attain a clinically
significant difference. The normality of distribution was
determined using the Shapiro-Wilk test. Summary data are
reported using the median (range) or are graphically
reported as the median with 25-75th percentiles and
extremes. For normally distributed data, multiple compar-
isons were made using a one-way analysis of variance. The
non-parametric Kruskal-Wallis test was used for continu-
ous data. Categorical data were analyzed using the Chi-
squared test. A P value < 0.05 was considered significant.

Results

The study was conducted from September 1st, 2004 to
March 31st 2005. Of the 33 patients screened, five were
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Table 1 Patients’ characteristics in the lidocaine and control groups Table 3 Surgeon and patient satisfaction
Lidocaine group Control group Very Mildly Not
(n=14) n=14) satisfied satisfied satisfied
Male/female 9/5 9/5 Surgeon satisfaction index (%)
Age (years) 30 (1841) 34 (19-54) Lidocaine group 100* 0* 0*
Weight (kg) 70 (45-87) 60 (52-75) Control group 0 29 71
Height (cm) 168 (154-185) 168 (158-180) Patient satisfaction index (%)
Lidocaine group 69%* 14%* 7*
Control group 36 43 21
excluded: three due to use of chronic pain medication, one
due to a recent local infection, and one for refusing to * P < 0.05 between groups
participate. Twenty-eight patients, 14 in each group, were
enrolled in the study. There were no patient drop outs, and ] ]
the data from all 28 subjects are reported. The patient Table 4 Postoperative pain scores
characteristics of the two groups were similar (Table 1). Lidocaine group Control group P
Intraoper:flt?ve details regarding anesthesia} and the duration VAS 30 0 (0-30) 70 (50-90) 0.002
and c<i(;ndtll:10ns (t)f iurgery etlre .preis.erited in l’l;g(l;)le 2 Co;n- VAS 60 0 (0-20) 50 (30-80) 0.001
ared to the control group, topical intranasal lidocaine plus
Eaphazolin applicatiin dicreied intraoperative isoﬂufane VAS 90 0 (0-30) 50 (16-50) 0003
and sufentanil requirements (P = 0.04 and P = 0.02, ziz ;1260 8 Eg:;g; 4318 Eg:;g; ?)8?)2
respectively) (Table 2). In the lidocaine plus naphazolin '
group, 6/14 of the patients required supplemental sufenta- VAS HI2 0 (0-20) 30 (10-40) 0.004
VAS H24 0 (0-20) 30 (20-40) 0.004

nil, compared to 14/14 of the patients in the saline group.
There were significant differences between groups
regarding surgeon and patient satisfaction (Table 3;
P < 0.05). The use of topical intranasal lidocaine-naphaz-
oline was associated with decreased perioperative bleeding
and enhanced surgical conditions.

Postoperatively, patients in the lidocaine group experi-
enced significantly less postoperative pain compared with
the control group (Table 4). The total amount of rescue
analgesia with subcutaneous morphine was significantly
increased in the control group [14 (10-16) mg vs. 0 mg in
the lidocaine group; P = 0.01]. Total plasma lidocaine
concentrations increased slightly to 4 pg ml~' during the
study period, but remained below toxic levels (Fig. 1). The
highest individual plasma concentration of total lidocaine,
3.9 ug ml™', was observed at 20 min after drug adminis-
tration, and the highest median plasma concentration of

30, 60, 90, and 120 indicate time in minutes, postoperatively; H6,
H12, and H24 indicate 6, 12, and 24 h, postoperatively

VAS visual analogue score

period. Two patients experienced nausea-vomiting epi-
sodes; one patient had urinary retention and one
experienced postoperative epistaxis. All complications
were observed in patients in the control group. No systemic
complications were observed.

Discussion
This double-blind comparative trial demonstrates that,

compared with intranasal saline, a topical intranasal
application of 5% lidocaine plus naphazoline 0.2 mg ml~"

total lidocaine was established at the end of the study  improves postoperative analgesia in the 24 h after
Table 2 Surgery duration, vital signs, and amounts of anesthetic drugs in the lidocaine and control groups
Lidocaine group (n = 14) Control group (n = 14) P

Surgery duration (min) 65 (45-160) 65 (30-120) 0.91
Supplemental sufentanil (pg) 10 (0-25) 20 (10-35) 0.02
Mean end-tidal isoflurane concentration (%) 0.8 (0.7-1.5) 1.2 (0.9-1.8) 0.04
Mean arterial pressure (mmHg) 70 (48-90) 81 (48-93) 0.58
Heart rate (beats min’l) 61 (39-88) 69 (39-93) 0.47
PACU duration (min) 55 (33-121) 63 (40-133) 0.97

Values are expressed as median (25-75th percentiles)
PACU postanesthesia care unit
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Fig. 1 Individual plasma 45
concentrations of lidocaine from
blood samples taken 15-55 min
after lidocaine and naphazoline
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septorhinoplasty surgery. Also, lidocaine-naphazoline

application decreases the requirements for intraoperative
anesthetic drugs and rescue analgesics and enhances sur-
gical conditions. Total plasma concentrations of lidocaine
remained below 4 pg ml~" throughout the study period.
The intranasal topical application of 5% lidocaine-
naphazoline 0.2 mg ml~" for septorhinoplasty surgery is a
simple and effective procedure for decreasing pain and
rescue analgesics in the postoperative period. Surgeons
and anesthesiologists in France frequently use naphazo-
line nitrate to decrease intraoperative bleeding
(naphazoline) while allowing optimal postoperative anal-
gesia (lidocaine). The pharmacological profile of
naphazoline nitrate closely resembles that of oxymetazo-
line chlorydrate, which is regarded as the vasoconstrictor,
with or without anesthetic. The two compounds have the
same risk/benefit ratio.”® The use of local anesthetics and
vasoconstrictors in rhinoseptoplasty surgery is well
known. Hogg et al.' reported the following treatment:
First the nose should be prepared with xylometazoline
0.1% spray. Next, the septum should be infiltrated before
surgery with 4 ml of 0.2% lidocaine with 1:80,000 epi-
nephrine. Finally, the operative area should be infiltrated
with 10 ml of 0.5% bupivacaine. Unfortunately, despite
this technique, the authors reported a 22% incidence of
patient dissatisfaction and/or unexpected readmission. The
leading causes for these events included postoperative
pain and bleeding. Similarly, Singh et al.” reported that
24% of patients had unacceptable levels of postoperative
pain, delaying their hospital discharge. In our study, the
VAS pain scores in the lidocaine group were very low
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throughout the 24-h study period, and no patient required
rescue analgesia. This prolonged duration of analgesia
was not expected. For septoplasty surgery, Molliex et al.’
used nasociliary and infraorbital nerve blocks with 0.25%
bupivacaine and 1% lidocaine plus epinephrine 1:400,000,
as well as intranasal 5% lidocaine and 0.25% pheny-
lephrine. The nerve blocks facilitated good surgical
conditions, mainly because the combination of a local
anesthetic and a vasoconstrictor drug reduced bleeding
during surgery. However, the mean duration of sensory
blockade was only 91 min, and the authors did not
investigate postoperative pain relief. Schonemann et al.'®
studied the onset and duration of analgesia after a spray
application of lidocaine on the oral mucosa and reported
that maximal analgesia was attained within five minutes
of administration. The hypoalgesic effect lasted for only
14 min. Repeated applications were found to be without
any additional hypoalgesic effect.

Two mechanisms might account for the prolonged sen-
sory block observed in trial. The combination of intranasal
lidocaine and napahazoline as a vasoconstrictor leads to a
prolonged infiltrative sensory block of the nasal mucosa
and a progressive transmucosal spread of local anesthetic
to the nasociliary and infraorbital nerve branches. Bu-
chanan et al.'" reported less pain in patients whose nostrils
contained local anesthetic-soaked packs than in patients
with saline-soaked packs at 2, 4, and 6 h after surgery.
Recent studies evaluating the use of trigeminal nerve
blocks reported prolonged postoperative analgesia in en-
doscopic endonasal maxillary surgery, as well as dramatic
decreases in isoflurane requirements.'>™'* These results are
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comparable with those of our study, and we assume that the
progressive transmucosal spread of lidocaine with nap-
hazoline could explain the “trigeminal nerve branches”-
like block. On the other hand, as recently demonstrated in
other surgical procedures, the plasma lidocaine concen-
trations may have been sufficient to produce sufficient
analgesia as an independent effect at any time point during
surgery and in the early postoperative period.'>'

In our study, the highest recorded plasma lidocaine
concentration was 3.9 pg ml~', but in all other patients
the peak concentration was <3 pg ml™'; toxic total
plasma concentrations of lidocaine (between 4 and
8 ng ml~") were never attained. We note that the blood
sampling period did not extend beyond 1 h after lido-
caine-naphazoline administration; however, lidocaine
absorption is rapid."’° Absorption of lidocaine varies
according to both the site, and the mode of delivery and
fluctuates with the use of vasoconstrictors or cholinergic
drugs.'”'® Williams et al.'” observed peak plasma lido-
caine concentrations between 20 and 60 min after a
9 mg kg~' maximal dose of intranasal and nebulized
lidocaine via a fibreoptic endoscope. The highest indi-
vidual plasma lidocaine concentration they observed was
45mg 1" at 60 min. Watanabe et al.'® reported that
peak plasma lidocaine concentrations were attained
between 17 and 29 min after an oral mucosal application
of 100 mg of lidocaine. Many factors, such as the site of
topical application, the delivery method, and even the
position of the patient, may influence the speed of
absorption of lidocaine. Some cardiovascular risks have
been reported with naphazoline applications. They are
mainly due to the use of massive doses of naphazoline in
children or adults and/or because of intravenous rapid
absorption during submucosal intranasal injections.”'~**
Each method must be assessed with regard to potential
local anesthetic toxicity, particularly when high doses are
administered.

In conclusion, we report that the topical intranasal
application of 5% lidocaine-naphazoline 0.2 mg ml~" is a
simple and effective technique to decrease intraoperative
anesthetic requirements and to provide sustained postop-
erative analgesia after septorhinoplasty surgery.
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