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Abstract Background: Direct rigid endoscopic laryngosurgery is a short procedure usually per-
formed under general anesthesia. This is a double blinded randomized placebo-controlled trial,
which was designed to evaluate the effect of bilateral block of the internal branch of superior laryn-
geal nerve (SLN) as an adjuvant to general anesthesia during endoscopic laryngeal surgery when
smaller dose of muscle relaxant is used.
Method.: Seventy-six patients required endoscopic laryngosurgery in whom general anesthesia was preced-
ed by bilateral superior laryngeal nerve block either with 2% lidocaine (L-group) or with saline (C-group).
Results: The reaction to endotracheal tube insertion was better in L-group as less frequent cough occurred
in L-group (one patient) compared to (8 patients) C-group (P value <0.05). The maximum pressor respon-
se was observed immediately after intubation, at which the increase in MAP from baseline in C-group
(24.4%) was significantly higher than in L-group (6.4%) (P < 0.05) and the increase in HR from baseline
in C-group (29.5%) was significantly higher than in L-group (14.8%) (P < 0.05). The MAP and HR
remain significantly higher in C-group than that of the L-group all through the intraoperative period.
The incidence of severe cough was significantly higher in C-group just before extubation (bucking),
5 min and 30 min postextubation. Incidence and severity of postoperative sore throat was significantly
higher in C-group in the first 4 h postoperatively.
Conclusion: During endoscopic laryngeal surgeries, using bilateral block of the internal branch of superior
laryngeal nerve as an adjuvant to general anesthesia was associated with better intubation conditions, bet-
ter intraoperative hemodynamic response to intubation and surgical procedure and better recovery profile
in the form of improved postoperative cough and sore throat.
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1. Introduction

Direct rigid endoscopic laryngosurgery is a very common pro-
cedure performed to investigate and/or to treat lesions in the
larynx with or without using operating microscope [1]. This
procedure usually represents a challenge to the anesthesi-
ologists, and is usually performed under general anesthesia
in which adequate muscle relaxation and immobile vocal cords
are crucial surgical needs because movement of the vocal
cords, coughing, or bucking during endoscopy may cause inju-
rious consequences. Another additional challenge in anesthetic
management is the relative short operative time that necessi-
tates rapid awakening and rapid return of muscle power and
laryngeal reflexes [1]. Direct rigid endoscopic laryngosurgery
is also associated with severe sympathetic stimulation that
leads to tachycardia, hypertension, arrhythmias that may be
dangerous in compromised elderly patients with coexisting car-
diovascular morbidity [2,3]. In the postoperative period, ede-
ma and laryngospasm are the most important concerns [1],
while cough and sore throat are frequent complaints annoying
patients [1.4]. Topical anesthesia to laryngeal mucosa, admin-
istration of short acting opioids or beta adrenergic antagonist
was described to attenuate the stress response during the intra-
operative period [1,5]. While intravenous or topical lidocaine
[6], and even lidocaine into the endotracheal tube cuff [7],
and anti-inflammatory agents as steroids [8] were used to
reduce postoperative sore throat, cough and hoarseness of
voice.

The larynx is a potent reflexogenic region rich in sensory
afferents that elicit various reflexes in response to mechanical
stimulation [9]. The sensory innervation of the larynx is pro-
vided by the internal branch of the superior laryngeal nerve
(SLN) which can be blocked bilaterally, and this block is com-
monly performed as a part of local nerve block of the upper
airway during rigid direct laryngoscopy [1,10,11], or for awake
fiberoptic bronchoscopy [12]. It was also reported that the
block of internal branch of superior laryngeal nerve can
attenuate hemodynamic response and catecholamine release
associated with direct laryngoscopy in patients undergoing
coronary artery bypass grafting [13].

This is a double blinded randomized placebo-controlled tri-
al that is designed to evaluate the effect of bilateral block of the
internal branch of superior laryngeal nerve (SLN) as an
adjuvant to general anesthesia during endoscopic laryngeal
surgery. The primary outcome is to assess the effect of
combined bilateral SLN block with general anesthesia on
the incidence and severity of postoperative sore throat,
while the secondary outcome is the effect of this combination
on the intubation condition when a smaller dose of muscle
relaxant is used, the Intraoperative hemodynamic response
to endotracheal intubation and surgical manipulation and
the incidence and severity of postoperative cough and
hoarseness of voice.

2. Methodology

This study was conducted in Anesthesia department, ENT
operating theater, Cairo University hospitals through the peri-
od from May 2013 till May 2014 after being approved by the
Departmental Research and Ethical Committee, and informed
consents were obtained from 76 patients, aged 18—60 years old

with ASA classes I and II. These patients were previously
diagnosed by the ENT consultant as having vocal cord polyp,
nodule, cyst or leukoplakia that needs removal through endo-
scopic laryngeal surgery. Patients with vocal cord mass, stri-
dor, uncontrolled cardiovascular or respiratory disease,
coagulation disorder, patients who received preoperative anal-
gesics or beta-blockers, patients with hypersensitivity to the
study drug, Mallampati classification III and IV and patients
needed more than one attempt for endotracheal intubation
were excluded from the study.

On arrival of patients to operating room, 18G canula was
inserted and Ringer’s solution was infused. Standard monitor-
ing in the form of non-invasive blood pressure, electrocardio-
gram, pulse oximeter and capnogram was applied. All patients
were premedicated with midazolam 0.02 mg/kg iv, Dexam-
ethasone 0.2 mg/kg iv for edema prophylaxis, metoclopramide
10 mg slowly iv for emesis prophylaxis and H2 blocker in form
of ranitidine 50 mg slowly iv. Baseline values of mean arterial
blood pressure (MAP), oxygen saturation (PSO2) and heart
rate (HR) were recorded. A computer generated random list
was used and the random allocation numbers concealed in
opaque closed envelopes were used to allocate the 76 patients
to receive a bilateral superior laryngeal nerve block (2.5 ml per
side) either with lidocaine 2% (in L-group; n = 38) or with iso-
tonic saline (in C-group; n = 38).

2.1. Technique of local nerve block

The superior laryngeal nerve branches out of the vagus nerve
just below the nodose ganglion, then it descends close to the
pharynx, behind the internal carotid artery, and ends by divid-
ing into two branches; the external branch that descends on
the larynx, beneath the sternothyroid muscle then penetrates
cricothyroid muscle to give it motor supply, while the internal
branch passes 2-4 mm inferior to the great cornu of hyoid
bone where it pierces the thyrohyoid membrane then ramifies
to give sensory supply to base of tongue, epiglottis and
mucosa of the larynx as far as inferiorly as the vocal cords
[9,14].

The block was performed using 5 ml syringe that was filled
with either normal saline or lidocaine 2% by a pharmacist who
was not involved in data recording and each syringe was iden-
tified by a key number, so the anesthesiologist and the surgeon
were both blinded to the injected preparation. Patient was
positioned supine with head maximally extended; hyoid bone
was identified by being mobile bone between the thumb and
index finger. After proper antiseptic technique to the neck,
22-gauge needle over the prepared 5 ml syringe was introduced
perpendicularly directed to the great cornu of the hyoid. After
touching the bone, the needle withdrawn slightly then redirect-
ed caudally till it slipped over the bone and pierce the thyrohy-
oid membrane. In a space bounded by the thyrohyoid
membrane laterally and the laryngeal mucosa medially located
the ramifications of the internal branch SLN, aspiration was
done to detect either air or blood, then 2.5 ml of prepared solu-
tion was injected. The same technique was repeated on the
other side.

After local nerve block was accomplished, general anesthe-
sia (GA) was induced intravenously by using fentanyl 2 pg/kg,
propofol 2 mg/kg and rocuronium 0.3 mg/kg (it is nearly half
the recommended intubation dose which is 0.45-0.6 mg/kg).
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Ventilation was maintained using 100% of O2 via face mask
for 3 min then endotracheal intubation was accomplished by
using oral endotracheal tube (ETT) size 6 mm ID for females
and size 6.5 mm ID for males, and the cuff, a high volume-
low pressure cuff, was inflated gradually by 5 ml syringe till
no air leak was detected by auscultation under controlled posi-
tive pressure ventilation “minimal occlusive cuff pressure”.
The intubation condition was assessed by using 3 variants,
the first was the ease of laryngoscopy (excellent if easy: jaw
relaxed, no resistance to blade insertion; good if fair: jaw not
fully relaxed, slight resistance to blade insertion and poor if
difficult: poor jaw relaxation, active resistance of the patient
to laryngoscopy); the second variant was the vocal cord posi-
tion (excellent if abducted, good if intermediate or moving
and poor if closed) and the third was the reaction to tube inser-
tion in the form of cough and diaphragmatic movement (excel-
lent if non, good if one or two weak contractions or
movements for less than five seconds and poor if more than
two contractions or movements for more than five seconds)
[15]. Lungs were mechanically ventilated to maintain the
end-tidal CO2 (grCO2) 30-35 mmHg. Anesthesia was main-
tained with inspired isoflurane of 1.5-2 vol%. And intravenous
infusion of Paracetamol preparation (perfalgan 1 gm) over
20 min was used for pain prophylaxis. Throughout the intra-
operative period, mean arterial blood pressure (MAP), heart
rate (HR) and oxygen saturation (SO2) were measured one
minute after induction of GA, one minute after endotracheal
intubation and then every 5 min till patient recovery. After ter-
mination of surgery and removal of surgical direct laryngo-
scope, isoflurane was discontinued, and the oropharynx was
suctioned in a gentle way under direct vision using the Macin-
tosh laryngoscope. The residual muscle relaxant was reversed
with intravenous neostigmine 0.05 p/kg with atropine
0.02 mg/kg then trachea was extubated once the patients
showed eye opening and purposeful movement. Spontaneous
ventilation time (which is the time span between emergence
of spontaneous ventilation and extubation), extubation time
(which is time span from discontinuation of isoflurane till
removal of endotracheal tube) and duration of surgery (time
span between the insertion of the surgical rigid direct laryngo-
scope till its removal) were recorded. Patients then were trans-
ferred to the postanesthesia care unit (PACU) where they were
monitored with BP, PSO2, and ECG. O2 supplementation
(5 L/min) was provided via face mask.

The postoperative sore throat (POST) was measured by
using 4 grade scale (Table 1) at postoperative time interval
30 min, 2, 4 and 24 h. The incidence of POST was measured
from patients who suffered from any degree of pain (grades
1-3). Cough was assessed just before extubation (bucking on
the ETT) and after extubation at 5 min, 30 min, 2, 4 and
24 h by using graded 4 grade scale (Table 1). Grades 2 and 3
were considered as severe cough: The incidence of post-
operative cough was measured from patients suffered from
severe cough (grades 2 and 3). Postoperative hoarseness of
voice was assessed 1 and 24 h postextubation. Postoperative
hemodynamic variables and incidences of nausea and
vomiting were also recorded. Post-operative swallowing
reflex was assessed 2 h postoperatively by asking the patient
to drink 20 ml of water, and if not depressed, patients were
allowed to start oral fluid. Both anesthesiologist and surgeon
in postoperative period were blinded to the intervention
method.

Table 1 Scoring system for severity of cough [16], sore throat
[17] and hoarseness [18].

Score

Cough severity

Grade 0 No cough

Grade 1 Light or single cough

Grade 2 More than one episode of unsustained (<5 s) coughing
Grade 3 Sustained (<5 s) and repetitive cough with head left

Sore throat severity

Grade 0 No sore throat

Grade 1 Mild (complained of sore throat only upon inquiry)
Grade 2 Moderate (complained of sore throat on his/her own)
Grade 3 Sever (sever pain associated with marked change in voice)

Hoarseness severity

Grade 0 None

Grade 1 Noted by the patient
Grade 2 Obvious to the observer
Grade 3 Aphonia

3. Statistical analysis

Microsoft Excel 2007 and the Statistical Package of Social
Science software program (SPSS version 21, Chicago, IL,
USA) were used for analysis. Seventy patients were required
(35/group) to detect 30% drop in the incidence of post-op-
erative sore throat with a power of 80% and alpha error of
5%. The number increased to 76 (38/group) for possible drop-
outs. Continuous quantitative normally distributed data were
expressed as means and standard deviations (SD). Quantita-
tive discrete data were expressed as median and range. Qualita-
tive nominal data e.g. incidence of complications were
expressed as frequency or percentage. Normally distributed
data were analyzed using Student’s #-test and two-way
ANOVA with repeated measures. Mann—Whitney U-test was
used for non-parametric data. Chi square or Fisher’s exact
tests were used as appropriate to compare qualitative data.
A P-value <0.05 was considered statistically significant.

4. Results

A total number of 76 patients were enrolled in the study. Only
73 patients completed the study as 3 patients (one from C-
group and two from L-group) were excluded due to multiple
intubation attempts (Fig. 1). Demographic data, number of
smokers and duration of surgery were comparable in both
groups. But spontaneous ventilation and extubation time were
longer in L-group with P value <0.05 (Table 2).

The overall intubation conditions show no statistically sig-
nificant difference between both groups (Table 3), as there was
no difference between both groups regarding the ease of laryn-
goscopy or the position of vocal cords, but the reaction to
endotracheal tube insertion was better in L-group as less fre-
quent cough occurred in L-group (one patient) compared to
(8 patients) C-group (P value <0.05).

The baseline of MAP, HR and PSO2 was comparable in
both groups. Both MAP and HR after intubation and through-
out the intra-operative periods were significantly higher in C-
group (P < 0.05) (Figs. 2 and 3). The maximum pressor
response was observed immediately after intubation, at which
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Assessed for eligibility (n=76)

Excluded (n= 0)

+ Not meeting inclusion criteria (n=0)
+ Declined to participate (n=0)

+ Other reasons (n=0)

Randomized (n=76)

Allocation l

Allocated to L-group (n=38)
Received allocated intervention (n=38)

Did not receive allocated intervention)
(n=0)

Follow-Up

Lost to follow-up (n=0)

Discontinued intervention (n=1) multiple
intubation attempts

Analysed (n=37)
Excluded from analysis (n=0)

Figure 1

Table 2 Demographic data in both groups.

L-Group C-Group

n = 36 n =37
Age (y) 39 £ 11 41 £ 8
Weight (kg) 80 + 6 76 £ 10
Gender (M/F) 21/15 24/13
Smoking (%) 17 (47.2%) 20 (54%)
Duration of surgery (min) 2 == d) DLE
Spontaneous ventilation time (min) 9+ 4 342
Extubation time (min) 18 +6 9+ 2"

Data expressed as mean = SD.
" Denotes significance relative to the other group with p value
<0.05.

the increase in MAP from baseline in C-group (24.4%) was
significantly higher than in L-group (6.4%) (P < 0.05) and
the increase in HR from baseline in C-group (29.5%) was

Y

Allocated to C-group (n=38)
Received allocated intervention (n=38)
Did not receive allocated intervention (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=2) multiple
intubation attempts

Analysed (n=36)
Excluded from analysis (n=0)

A flow diagram.

significantly higher than in L-group (14.8%) (P < 0.05).
After endotracheal intubation, the MAP and HR remain sig-
nificantly higher in C-group than that of the L-group in which
both MAP and HR maintained closer to baseline values unlike
C-group in which values of both HR and MAP did not return
to the baseline readings. There was no difference between both
groups regarding the oxygen saturation throughout the
procedure.

The incidence of severe cough was significantly higher in C-
group just before extubation (bucking), 5 min and 30 min pos-
textubation (Table 4). The severity grades of cough were sig-
nificantly lower in L-group just before extubation and all
through the first 2 h postoperatively (Fig. 4A and B). Sponta-
neous resolution of cough was noticed in both groups.

Incidence (Table 5) and severity (Fig. 5) of postoperative
sore throat (POST) was significantly higher in C-group in the
first 4 h postoperative. Gradual resolution of POST was
noticed when the patents start their oral fluid intake.
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Table 3 Intubation conditions.

Intubation condition L-Group C-Group
n = 36 n =37

Ease of laryngoscopy

Excellent 35 (97.2%) 36 (97.3)

Good 1 (2.8%) 1 (2.7%)

Poor 0 0

Vocal cord position

Excellent 33 (91.6%) 32 (86.4%)
Good 3 (8.4%) 5 (13.5%)
Poor 0 0

Reaction to ET insertion

Excellent 35 (97.2%) 29 (78.4%)
Good 1(2.8%)" 7 (18.9%)"
Poor = 1 (2.7%)"
Total score

Excellent 33 (92%) 29 (81.1%)
Good 3 (8%) 7 (16.2%)
Poor 0 1 (2.7%)

ET = endotracheal tube. Data expressed as number of patients
(%).
* Denotes significant relative to the other group with p < 0.05.

MAP in mmHg
8
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Figure 2  Intraoperative MAP in both groups.
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Figure 3  Intraoperative HR in both groups.

Table 4 Incidence of severe cough (grades 2 and 3).
L-group C-group
n =36 n =37

Just before extubation (bucking) 13 (22.2%)" 33 (86.4%)"

Post-extubation

o

5 min 7 (19.4%)" 28 (75.7%)
30 min 2 (5%)" 22 (54.1%)"
2h 0 (0%) 3 (8.1%)
4h 0 (0%) 1 (2.7%)
24h 0 (0%) 0 (0%)

Data expressed as number (%of total).
* Denotes significant relative to the other group with p < 0.05.

No difference was noticed between both groups regarding
the postoperative severity of hoarseness. No postoperative
chocking or aspiration was detected in both groups when the
patients were asked to swallow 20 ml of water 2 h postop-
eratively. No postoperative laryngospasm or nausea and vom-
iting were recorded. The postoperative hemodynamics variable
including HR and MAP was comparable between both groups.
Both groups were comparable regarding the intraoperative
and postoperative oxygen saturation. Mean oxygen saturation
was 97.1% in L-group versus 97.4 in C-group on room air just
before discharge from recovery room.

5. Discussion

The main findings in this study are that using bilateral superior
laryngeal nerve block as an adjuvant to general anesthesia dur-
ing endoscopic laryngeal surgeries was associated with better
intubation conditions, better intraoperative hemodynamic
response to intubation and surgical procedure and better
recovery profile in the form of improved postoperative cough
and sore throat.

In this study, patients received bilateral SLN block showed
significantly lower incidence and severity of postoperative sore
throat and lower incidence and severity of cough just before
extubation (bucking) and over the Ist 2 h postoperatively.
The incidence of postoperative sore throat, cough and hoarse-
ness ranges from 6.6% to 90% [19,20]. The postoperative sore
throat and cough are precipitated by factors that are claimed to
cause irritation to the laryngotracheal mucosa such as the endo-
tracheal tube diameter and cuff design, rough intubation
maneuver, cough/bucking on the tube and surgical manipula-
tions on the larynx and vocal cord [21-23]. Several methods
have been tried to minimize such irritation and to increase
the tolerance of the mucosa to the ETT and/or surgical
manipulations and they fortunately succeeded in reducing post-
operative sore throat, cough and hoarseness. The use of ETT
with high volume low pressure cuff tends to decrease the POST
[24]. Topical anesthesia of the laryngotracheal mucosa using
lidocaine has been tried using either spray or gel lidocaine
preparations [6,16,25] and even inflation of the endotracheal
tube cuff with lidocaine [7] and enhancing the lidocaine diffu-
sion throughout the ETT cuff to the surrounding mucosa by
using alkalinized preparations [26], all significantly reduced
POST and cough. Using steroid preparations as ant-inflamma-
tory either topical application of gel form [8], or inhaler form
[18,27] was also tried and was effective.
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Figure 4 Cough grading: (A) just before extubation, and (B)
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Table 5 Incidence of postoperative sore throat (POST).
L-group C-group
n =36 n =37
30 min 55.5%" 91.8%
2h 52.8% 94.5%
4h 21.7%" 60.9%"
24 h 9.1% 15.4%

Data expressed as %.
* Denotes significance relative to the other group with p value
<0.05.
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Figure 5 POST severity grading.

The precise mechanism of suppressing the postoperative
cough and sore throat by intravenous or topical lidocaine is
not exactly clear. Some attribute this effect to the primary site
of action i.e., intravenous lidocaine is centrally mediated and
topical lidocaine is peripherally mediated [16]. Another theory
suggests the inhibition of the sensory C fibers in the airway,
which reduces the amount of neuropeptide released leading
to neuroplasticity in the airway and brainstem as a possible
mechanism [18,28]. Despite the successful use of either intra-
venous and topical lidocaine in reducing the postoperative

cough and sore throat, the plasma lidocaine level necessary
to effectively suppress coughing is fairly high (3 pg./mL) [29]
and can prolong the emergence from anesthesia due to the
sedative effect of lidocaine [30]; in addition, topical application
of lidocaine preparations to the mucosa might itself be initially
irritating and produce coughing in some patients [31].

The blockage of internal branch of the SLN has been fre-
quently used during awake intubation [11,12] and laryngo-
scopic examination [14,32], as adjuvant to general anesthesia
to facilitate intubation without using muscle relaxant [33]
and during TEE examination in awake patients [34]. The lower
incidence and severity of POST and cough found in our study
may be attributed to increased tolerance of the laryngeal
mucosa to the ETT. This tolerance is denoted by prolongation
of spontaneous ventilation time, time of extubation and less
cough reflex during intubation and just before suction and
extubation. Despite SLN block does not produce anesthesia
to the tracheal mucosa, the irritation of the tracheal mucosa
in our study was minimized by using a high volume low pres-
sure cuff and the minimal occlusive pressure to inflate such
cuff; in addition the surgical manipulation of the vocal cords
in our study, renders the laryngeal mucosa more liable to irri-
tation by both surgical and intubation trauma [35]. In agree-
ment with our finding, a study compared upper airway nerve
block (combined superior laryngeal and glossopharyngeal
nerve block) with general anesthesia during direct laryn-
goscopy biopsy for laryngeal carcinoma, and authors revealed
that patients who received upper airway nerve block had sig-
nificant analgesia over the first 12 h postoperative with less
postoperative cough and sore throat [11]. Another study
assessed the effect of bilateral SLN block on cough reflex after
inhalation of a chemo-irritant substance, and the authors con-
cluded that the bilateral anesthesia of the internal branch of
superior laryngeal nerve abolishes the laryngeal cough reflex
[36]. Also in another study, SLN block was described to abol-
ish the cough reflex associated with awake TEE examination
[34]. In contrary to our finding, a study used preoperative
60 mg of topical lidocaine applied to laryngeal surface of
epiglottis and vocal folds in patients underwent laryngeal
microsurgery, revealed no effect on the postoperative laryn-
gospasm and cough reflex [37].

In this study, general anesthesia was preceded by bilateral
SLN block and the endotracheal intubation was facilitated
by using neuromuscular blocking agent rocuronium in a small
dose of 0.3 mg/kg. This technique provided overall excellent
intubation conditions and shorter clinical duration of the mus-
cle relaxant with early administration of reversal agent in both
groups. Less frequent cough was observed during intubation in
patients who received SLN block.

Several years ago, many studies described alternative meth-
ods to achieve endotracheal intubation without using muscle
relaxant especially when muscle relaxant is not desirable as
in short procedures and in day case surgeries or if contraindi-
cated [38-40]. In contrary, other studies reported that in
absence of muscle relaxant, excellent intubation conditions
did not exceed 60% even with high opioid doses [41,42], and
other studies reported that vocal cord sequelae and post-op-
erative hoarseness of voice occur more frequently in patients
for whom tracheal intubation is attempted without neuromus-
cular blocking agents [43.44].

With especial emphasis on endoscopic laryngeal surgeries,
the operative time is short and they are performed mainly as
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day-case surgeries; the ideal anesthetic technique should provide
immobile vocal cords with clear field and free of secretions with
rapid recovery of the vocal cord mobility and airway reflexes
[1,45]; in addition, laryngeal damage may be the result of the
intraoperative surgical manipulation of the larynx independent-
ly of the intubation conditions [43]. So in our study, the facilita-
tion of intubation with a small dose of rocuronium was our
technique of choice. This dose of rocuronium was proved to
be effective in several previous studies. Schlaich et al. who
reported poor intubation conditions in 40% when remifen-
tanil/propofol was used without muscle relaxants and adding
reduced doses of rocuronium to this regimen improved the intu-
bation conditions significantly with marked shortening in its
duration of action [46]. Also Siddik-Sayyid SM et al. reported
that rocuronium 0.3 mg/kg administered before induction using
lidocaine-remifentanil-propofol provides intubating condi-
tions comparable to those achieved with succinylcholine
1.5 mg/kg[47]. The use of neuromuscular blocking agent in both
groups of our study provided similar overall intubation condi-
tions; however, it should be noted that the less frequent cough
during intubation occurred in patients received SLN block, a
finding that may be attributed to the use of muscle relaxant as
well as the increased tolerance of the laryngeal mucosa to the
ETT and is in agreement with the studies reported the ability
of SLN block to suppress the cough reflex [11,34,36].

The last observation in our study is the intraoperative HR
and MAP. The results revealed that bilateral SLN block
produces effective attenuation in HR and MAP response to
endotracheal intubation and surgical manipulation. The hemo-
dynamic responses to direct laryngoscopy and endotracheal
intubation and their potential hazards have been well studied
[2,48]. The heart rate and arterial blood pressure can be ranked
according to the site of stimulation in a descending order as:
larynx, trachea and carina and bronchus [37]. Several tech-
niques were described to attenuate such response as topical
anesthesia to laryngeal mucosa or parenteral lidocaine, beta
adrenergic antagonists or opioids [4,5]. In agreement with
our finding, in a previous study, preoperative topical lidocaine
10% was applied to laryngeal surface of epiglottis and vocal
folds in 54 patients underwent laryngeal microsurgery, con-
cluded that this technique can attenuate the airway—circulatory
reflex in response to intubation, surgical manipulation and
extubation [49]. Another study applied on 30 patients under-
went coronary artery bypass grafting, and bilateral SLN block
was performed prior to general anesthesia, and the study
revealed that this was effective in inhibiting circulatory respon-
se to laryngoscopy and endotracheal intubation in patients
with ischemic heart diseases [13].

Finally, the possibility of pulmonary aspiration of gastric
contents after tracheal extubation may be a concern especially
when SLN is blocked. In our study, no postoperative nausea
and vomiting were recorded and no suppression of the swal-
lowing reflex was detected, but it should be noted that in our
study, several precautions were taken such as preoperative
fasting for at least 8 h, premedication with antiemetic and
H2 blocker, and the use of dexamethasone with its known anti
emetic properties, extubation while patients are fully awake
and keeping them in semi-upright position and finally, no oral
intake was allowed till 2 h postoperatively when the swallow-
ing reflex was assessed. We consider it enough time for the
effect of lidocaine to be elapsed.

Some limitation may be mentioned in this study; first, plas-
ma level of Lidocaine was not measured, this is due to the
small dose of lidocaine (100 mg) used for the nerve block. Sec-
ond, we did not assess the effect of this block with other types
of laryngeal lesions especially lesions accompanied with some
degree of stridor or in patient with preexisting cardiovascular
disease. Third, recently, peripheral nerve block is better to be
performed guided by ultrasound, but in our study, unavail-
ability and lack of experience were the obstacles.

6. Conclusion

During endoscopic laryngeal surgeries, combining the bilateral
block of the internal branch of superior laryngeal nerve as an
adjuvant to general anesthesia was associated with better intu-
bation conditions, better intraoperative hemodynamic respon-
se to intubation and surgical procedure and better recovery
profile in the form of improved postoperative cough and sore
throat.

Conflict of interest

No conflict of interest in this study.

References
[1] English J, Norris A, Bedforth N. Anaesthesia for airway
surgery. Continuing Educ Anaesthesia, Crit Care Pain

2006;6(1):28-31.

[2] Fox EJ, Sklar GS, Hill CH, et al. Complications related to the
pressure response to endotracheal intubation. Anesthesiology
1977;47:524-5.

[3] Strong MS, Vaughan CW, Mahler DL, et al. Cardiac
complications of microsurgery of larynx: etiology, incidence
and prevention. Laryngoscope 1974;84:908-20.

[4] Sout DM, Bishop MJ, Dwersteg JF, et al. Correlation of
endotracheal tube size with sore throat and hoarseness following
general anesthesia. Anesthesiology 1987;67:419-21.

[5] Ayuso A, Luis M, Sala X, et al. Effects of anesthetic technique
on the hemodynamic response to microlaryngeal surgery. Ann
Otol Rhinol Laryngol 1997;106(10 Pt 1):863-8.

[6] Soltani HA, Aghadavoudi O. The effect of different lidocaine
application methods on postoperative cough and sore throat. J
Clin Anaesth 2002;14:15-8.

[7] Fagan C, Frizelle HP, Laffey J, et al. The effects of intracuff
lidocaine on endotracheal-tube-induced emergence phenomena
after general anesthesia. Anesth Analg 2000;91:201-5.

[8] Sumathi PA, Shenoy T, Ambareesha M, et al. Controlled
comparison between betamethasone gel and lidocaine jelly
applied over tracheal tube to reduce postoperative sore throat,
cough, and hoarseness of voice. Br J Anaesth 2008;100(2):215-8.

[9] Yoshida Y, Tanaka Y, Hirano M, et al. Sensory innervation of
the pharynx and larynx. Am J Med 2000;108:51-61.

[10] Gotta AW, Sullivan CA. Anaesthesia of upper airway using
topical anaesthesia and superior laryngeal nerve block. Br J
Anaesth 1981;53:1055-8.

[11] Trivedi V, Patil B. Evaluation of airway block versus general
anesthesia for diagnostic direct laryngoscopy and biopsy for
carcinoma of the larynx. A study of 100 patients. J Indian Med
Assoc 2012;110(2):78-83.

[12] De Oliveira Jr GS, Fitzgerald P, Kendall M. Ultrasound-
assisted translaryngeal block for awake fibreoptic intubation.
Can J Anaesth 2011;58(7):664-5.


http://refhub.elsevier.com/S1110-1849(15)00024-0/h0005
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0005
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0005
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0010
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0010
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0010
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0015
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0015
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0015
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0020
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0020
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0020
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0025
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0025
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0025
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0030
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0030
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0030
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0035
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0035
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0035
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0040
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0040
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0040
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0040
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0045
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0045
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0050
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0050
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0050
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0250
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0250
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0250
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0250
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0060
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0060
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0060

174

A. Ahmed et al.

[13] Taniguchi Y, Fukunaga AF, Havano K, et al. Superior
laryngeal nerve block for laryngoscopy and intubation
(abstract). Anesthesiology 1991;75:A81.

[14] Furlan JC. Anatomical study applied to anesthetic block
technique of the superior laryngeal nerve. Acta Anaesthesiol
Scand 2002;46:199-202.

[15] Fuchs-Buder T, Claudius C, Skovgaard LT, et al. 8th
International neuromuscular meeting. Good clinical research
practice in pharmacodynamic studies of neuromuscular
blocking agents II: the Stockholm revision. Acta Anaesthesiol
Scand 2007;51:789-808.i.

[16] Minogue SC, Ralph J, Lampa MJ. Laryngotracheal
topicalization with lidocaine before intubation decreases the
incidence of coughing on emergence from general anesthesia.
Anesth Analg 2004;99:1253-7.

[17] Borazan H, Kececiogl, Okesli S, et al. Oral magnesium lozenge
reduces postoperative sore throat. A randomized, prospective,
placebo-controlled study. Anesthesiology 2012;117:512-8.

[18] Honarmand A, Safavi M. Bclomethasone inhaler versus
intravenous lidocaine in the prevention of postoperative
airway and throat complaints: a randomized controlled trial.
Ann Saudi Med 2008;28(1):11-6.

[19] Christensen AM, Willemoes-Larsen H, Lundby L, et al. Post-
operative sore throat complaint after tracheal intubation. Br J
Anaesth 1994;73:786-7.

[20] Shah MV, Mapleson WW. Sore throat after intubation of the
trachea. Br J Anaesth 1984;56:1337-41.

[21] McHardy FE, Chung F. Postoperative sore throat: cause,
prevention and treatment. Anaesthesia 1999;54:444-53.

[22] Mandoe H, Nikolajsen L, Lintrup U, et al. Sore throat after
endotracheal intubation. Anesth Analg 1992;74:897-900.

[23] Thomas DV. Hoarseness and sore throat after tracheal
intubation.  Small tube prevent (letter). Anaesthesia
1993;48:355-6.

[24] Hihnel J, Treiber H, Konrad F, et al. A comparison of different
endotracheal tubes. Tracheal cuff seal, peak centering and the
incidence of postoperative sore throat. Anaesthesist
1993;42(4):232-7 [abstract].

[25] Jee D, Park S. Lidocaine sprayed down the endotracheal tube
attenuates the airway-circulatory reflexes by local anesthesia
during emergence and extubation. Anesth Analg 2003;96:293-7.

[26] Estebe JP, Gentili M, Le Corre P, et al. Alkalinization of
intracuff lidocaine: efficacy and safety. Anesth Analg
2005;101:1536-41.

[27] Tazeh-kand NF, Eslami B, Mohammadian K. Inhaled
fluticasone propionate reduces postoperative sore throat,
cough, and hoarseness. Anesth Analg 2010;111(4):895-8.

[28] Kuo HP, Rohde JA, Tokuyama K, et al. Capsaicin and sensory
neuropeptide stimulation of goblet cell secretion in guinea-pig
trachea. J Physiol 1990;431:629-41.

[29] Yukioka H, Yoshimoto N, Nishimura K, Fujimori M.
Intravenous lidocaine as a suppressant of coughing during
tracheal intubation. Anesth Analg 1985;64:1189-92.

[30] Gefke K, Andersen LW, Friesel E. Lidocaine given
intravenously as a suppressant of cough and laryngospasm in
connection with extubation after tonsillectomy. Acta
Anaesthesiol Scand 1983;27:111-2.

[31] Rene M, Gonzalez RM, Bjerke RJ, Thomas Drobycki T.
Prevention of endotracheal tube-induced coughing during
emergence from general anesthesia. Anesth Analg 1994;79:
792-5.

[32] DeMeester TR, Skinner DB, Evans RH, Benson DW. Local
nerve block anesthesia for peroral endoscopy. Ann Thorac Surg
1977;24(3):278-83.

[33] Hunt LA, Boyd GL. Superior laryngeal nerve block as a
supplement to total intravenous anesthesia for rigid laser
bronchoscopy in a patient with myasthenic syndrome. Anesth
Analg 1992;75:458-60.

[34] Risk G, Fine R, D’Ambra MN, et al. A new application for
superior laryngeal nerve block: transesophageal
echocardiography. Anesthesiology 1990;72:746-7.

[35] Chang CH, Lee JW, Choi JR, et al. Effect-site concentration of
remifentanil to prevent cough after laryngomicrosurgery.
Laryngoscope 2013;123:3105-9.

[36] Addington WR, Stephens RE, Goulding RE. Anesthesia for the
superior laryngeal nerves and tartaric acid-induced cough. Arch
Phys Med Rehabil 1999;80(12):1584—6.

[37] Hamaya Y, Dohi S. Differences in cardiovascular response to
airway stimulation at different sites and blockade of the
responses by lidocaine. Anesthesiology 2000;93:95-103.

[38] Taha S, Siddik-Sayyid S, Alameddine M, et al. Propofol is
superior to thiopental for intubation without muscle relaxants.
Can J Anesth 2005;52:249-53.

[39] Erhan E, Ugur G, Alper I, et al. Tracheal intubation without
muscle relaxants: remifentanil or alfentanil in combination with
propofol. Eur J Anaesthesiol 2003;20(1):37-43.

[40] Kim JY, Kwak YL, Lee KC, et al. The optimal bolus dose of
alfentanil for tracheal intubation during sevoflurane induction
without neuromuscular blockade in day-case anaesthesia. Acta
Anaesthesiol Scand 2008;52(1):106-10.

[41] Stevens JB, Wheatley L. Tracheal intubation in ambulatory
surgery patients: using remifentanil and propofol without muscl
relaxant. Anesth Analg 1998;86:45-9.

[42] Klemola UM, Mennander S, Saarnivaara L. Tracheal
intubation without the use of muscle relaxants: remifentanil or
alfentanil in combination with propofol. Acta Anaesthesiol
Scand 2000;44:465-9.

[43] Bouvet L, Stoian A, Jacquot-Laperriere S, et al. Laryngeal
injuries and intubating conditions with or without muscular
relaxation: an equivalence study. Can J Anaesth 2008;55(10):
674-84.

[44] Lieutaud T, Billard V, Khalaf H, et al. Muscle relaxation and
increasing doses of propofol improve intubating conditions. Can
J Anaesth 2003;50(2):121-6.

[45] Donlon JV, Doyle DJ, Feldman MA. Anesthesia for eye, ear,
nose and throat surgery. In: Miller RD, editor. Miller’s
anesthesia. USA: Churchill Livingstone; 2005. p. 2542-3.

[46] Schlaich N, Mertzlufft F, Soltész S, et al. Remifentanil and
propofol without muscle relaxants or with different doses of
rocuronium for tracheal intubation in outpatient anaesthesia.
Acta Anaesthesiol Scand 2000;44(6):720—6.

[47] Siddik-Sayyid SM, Taha SK, Kanazi GE, et al. Excellent
intubating conditions with remifentanil-propofol and either
low-dose rocuronium or succinylcholine. Can J Anaesth
2009;56(7):483-8.

[48] Edwards ND, Alford AM, Dobson PMS, et al. Myocardial
ischaemia during tracheal intubation and extubation. Br J
Anaesth 1994;73:537-9.

[49] Arslan 1B, Kose I, Ciger E, et al. Does topical anesthesia using
aerosolized lidocaine inhibit the superior laryngeal nerve reflex?
Otolaryngol Head Neck Surg 2013;149(3):466-72.


http://refhub.elsevier.com/S1110-1849(15)00024-0/h0065
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0065
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0065
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0070
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0070
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0070
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0080
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0080
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0080
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0080
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0085
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0085
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0085
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0090
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0090
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0090
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0090
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0095
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0095
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0095
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0100
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0100
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0105
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0105
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0110
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0110
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0115
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0115
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0115
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0120
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0120
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0120
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0120
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0125
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0125
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0125
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0130
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0130
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0130
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0135
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0135
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0135
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0140
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0140
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0140
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0145
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0145
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0145
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0150
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0150
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0150
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0150
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0155
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0155
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0155
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0155
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0160
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0160
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0160
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0165
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0165
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0165
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0165
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0170
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0170
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0170
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0175
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0175
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0175
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0180
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0180
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0180
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0185
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0185
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0185
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0190
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0190
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0190
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0195
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0195
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0195
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0200
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0200
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0200
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0200
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0205
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0205
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0205
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0210
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0210
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0210
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0210
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0215
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0215
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0215
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0215
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0220
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0220
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0220
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0225
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0225
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0225
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0230
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0230
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0230
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0230
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0235
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0235
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0235
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0235
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0240
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0240
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0240
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0245
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0245
http://refhub.elsevier.com/S1110-1849(15)00024-0/h0245

	Superior laryngeal nerve block as an adjuvant to General Anesthesia during endoscopic laryngeal surgeries
	1 Introduction
	2 Methodology
	2.1 Technique of local nerve block

	3 Statistical analysis
	4 Results
	5 Discussion
	6 Conclusion
	Conflict of interest
	References


