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Purpose: The aim was to investigate the time for intubation, adverse events and the comfort score of ultrasound-guided internal
branch of superior laryngeal nerve block in patients with severe chronic obstructive pulmonary disorder (COPD) undergoing awake
fibreoptic nasotracheal intubation.

Methods: Sixty patients with COPD who needed awake fibreoptic nasotracheal intubation were randomly and evenly divided into the
ultrasound-guided internal branch of the superior laryngeal nerve block group (group S) and the control group (group C). All patients
received procedural sedation with dexmedetomidine and adequate topical anaesthesia of the upper respiratory tract. Then, bilateral
block was performed (with 2 mL of 2% lidocaine or the same volume of saline) followed by fibreoptic nasotracheal intubation. The
primary outcomes were time for intubation, adverse reactions and comfort score. The secondary outcomes were haemodynamic
changes and serum norepinephrine (NE) and adrenaline (AD) concentrations immediately before intubation (T0); immediately after
intubation to the laryngopharynx (T1); and immediately (T2), 5 min (T3) and 10 min (T4) after intubation between the groups.
Results: Compared with group C, the time for intubation, the incidence of adverse reactions and the comfort score in group S were
significantly lower (P<0.01). Compared with TO, the mean arterial pressure (MAP), heart rate (HR), NE and AD were significantly
higher at T1 - T4 in group C (P<0.05), but were not obviously higher at T1 - T4 in group S (P>0.05). MAP, HR, NE and AD at T1-T4
were significantly lower in group S than in group C (P<0.05).

Conclusion: Ultrasound-guided internal branch of the superior laryngeal nerve block can effectively shorten the time for intubation,
reduce the incidence of adverse reactions, improve comfort score, maintain considerable haemodynamic stability and inhibit stress
response in patients with severe COPD undergoing awake fibreoptic nasotracheal intubation.

Keywords: COPD, awake fibreoptic nasotracheal intubation, the time for intubation, stress response, ultrasound-guided the internal

branch of the superior laryngeal nerve block

Introduction

Chronic obstructive pulmonary disease (COPD) is a destructive disease characterised by chronic airflow limitation that
cannot be completely reversed and is usually progressive. It is a main cause of morbidity and mortality worldwide and its
prevalence is increasing.' > Patients with COPD need invasive mechanical ventilation when they progress to respiratory
failure.*> In routine clinical practice, sedatives, analgesics and muscle relaxants are used to facilitate direct laryngoscopy
intubation. However, this technique may lead to severe haemodynamic instability and lung injury caused by subsequent
mechanical ventilation.®® Compared with oral approach, awake nasotracheal intubation was usually easier with a higher
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success rate.”'! Hawkyard et al'? showed that awake fibreoptic nasal intubation reduced the pressor response to
endotracheal intubation in normotensive adults. Moreover, Putensen et al'® reported that the results suggested that
spontaneous breathing during ventilator support did not have to be suppressed even in patients with severe pulmonary

114

dysfunction. Xia et al'~ showed that preserving spontaneous breathing could not only improve ventilatory function but

also attenuate selected markers of ventilator-induced lung injury in mechanically ventilated healthy lung. Nasotracheal
intubation guided by a fibreoptic bronchoscope (FB) is the most commonly used method with more advantages.'''?
However, most patients with COPD are older and often have cardio-cerebrovascular and/or other basic diseases. Even
with gentle operation and perfect surface anaesthesia, intubation still causes a strong response, in addition to a high
incidence of myocardial ischaemia, cardio-cerebrovascular accidents and other complications. Furthermore, intubation
can even endanger the patient’s life.'*"”

Traditionally, surface anaesthesia, sedatives and analgesics are used to establish intubation conditions, but a lower
dose can cause a strong stress response and an excessive dose can result in respiratory depression or other risks of
intubation. Therefore, how to improve patient safety is a clinical problem that needs to be solved urgently.’®? Previous
studies have shown that sufficient airway anaesthesia is essential to suppress gag, swallow and cough reflexes prior to
awake endotracheal intubation, and with the development of ultrasound visualisation technology, ultrasound-guided
internal branch of the superior laryngeal nerve block (UGISLNB) has many benefits for awake nasotracheal intubation
guided by an FB.'>?*27 However, the clinical application of UGISLNB in patients with COPD who develop severe
respiratory failure and require fibreoptic nasotracheal intubation has not been studied. Hence, the purpose of this
randomised controlled clinical trial is to assess the time for intubation, adverse events, comfort score and stress response
to UGISLNB in patients with severe COPD undergoing awake fibreoptic nasotracheal intubation; to verify its safety and
efficacy; and to provide a clinical reference.

Patients and Methods

Study Design

This study was a randomised, double-blind, controlled, single-centre clinical trial. The study was approved by the Ethics
Committee of The Second Hospital of Shandong University (No. KYLL-2020LW-057). The trial was registered at the
Chinese Clinical Trial Registry (ChiCTR2000040185) prior to patient enrolment. The study was conducted in accordance
with the Declaration of Helsinki, and written informed consent was obtained from all participants (and, if necessary, their
guardians). A CONSORT checklist was used for patient enrolment and allocation (Figure 1).

Participants

Participants were eligible for awake fibreoptic nasotracheal intubation if patients with COPD whose condition could not
be relieved through a non-invasive ventilator (NIPPV) or who could not tolerate NIPPV and required invasive mechan-
ical ventilation, according to Guidelines for COPD, from 1 December 2020 to 31 July 2021. The inclusion criteria were
as follows: aged 35-85 years; American Society of Anaesthesiologists (ASA) score III-1V; and a signed informed
consent form. The exclusion criteria were as follows: patients who refused to give consent; uncooperative patients; severe
hypertension or heart disease (eg BP>160 mmHg and/or >110 mmHg and HR>100 bpm, New York Heart Association
[NYHA] Class > II, ischaemic heart disease, atrial fibrillation); severe hepatorenal insufficiency (HILD grade <10 and
creatinine >500pumol/L); nasopharyngeal diseases or lower respiratory tract hypersensitivity diseases; laryngeal oedema,
acute/chronic pharyngitis or acute airway inflammation (eg acute tracheobronchitis); asthma attack; abnormal coagula-
tion; contraindications for nasotracheal intubation; contraindications for regional block (eg bleeding diathesis, local
infection and local anaesthetic toxicity); recent use of sedatives, analgesics, B-blockers or B-agonists (within 2 weeks);
allergy or contraindication to the drugs used in this study; anatomic abnormalities in the head, neck, face, nose, mouth or
airway; pregnant or lactating women; body mass index (BMI) >30 kg/m?; fasting time <6h; difficult airway evaluated
before operation; change in the intubation method; serious complications or other accidents; any reason not to cooperate
with research and/or any factor influenced the results or the researchers thought that should be excluded (eg the patient’s
respiratory or circulatory system deteriorated and they required immediate emergency treatment).
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[ Enrollment ] Assessed for eligibility (n=79)

Excluded (n=23)

+ Uncooperative patients(n=2)

+ Anxiety and depression (n=1)

+ Severe hypertension or heart disease (n=2)

+ Preoperative BP were poorly controlled (n=1)

+ Obstructive sleep apnea (n=1)

+ Nasopharyngeal diseases (n=1)

+ Severe hepatorenal insufficiency (n=1)

+ Contraindications for nasotracheal intubation
(n=1)

+ Contraindications for regional block (n=1)

+ Recent use of sedatives (n=1)

+ B -blockers (n=1)

+ Anatomic abnormalities nose (n=1)

+ BMI>30 kg/m? (n=2)

+ Fasting time <6 h (n=1)

«+ Difficult airway evaluated before operation

(n=1)

+ Declined to participate (n=5)

A4

A

Randomized (n= 56)

[ Allocation ]

Allocated to group S (n=28) Allocated group C (n=28)

+ Received allocated intervention (n=27) + Received allocated intervention (n=27)

+ Did not receive allocated intervention + Did not receive allocated intervention (patients
(patients was positive in fentanyl before developed heart failure) (n=1)
block ) (n=1)

[ Analysis ]

Analysed (n=25) Analysed (n=24)
+ Excluded from analysis (unclear anatomical + Excluded from analysis (patients had severe
structure) (n=2) cough) (n=3)

Figure | Flow diagram of the study.

Interventions
The patients were randomly divided into two groups in a blinded fashion (a sealed opaque envelope) by the administrator
who did not take part in the treatment: the UGISLNB group (group S, n=30) and the control group (group C, n=30).
All patients were administered intravenous (iv) raceanisodamine 0.3 mg for inhibition of gland secretion, iv fentanyl
0.5 pg/kg for analgesia, iv dexamethasone 0.2 mg/kg for oedema prophylaxis and iv ondansetron 8 mg to prevent
vomiting before the operation. They also received education (eg on the awake fibreoptic intubation procedure) to relieve
their anxiety. Electrocardiogram (ECG), mean arterial pressure (MAP), HR, saturation of peripheral oxygen (SPO,) and
end-tidal carbon dioxide (ETCO,) monitoring were applied throughout the procedure. Furthermore, patients received
high-flow oxygen inhalation via a nasal cannula (if necessary, moving to the non-intubated nostril). Both groups received
dexmedetomidine (DEX) at a loading dose of 0.5—1 pg/kg over 15 min followed by a continuous infusion of 0.25 pg/kg/
h. The surface of the FB and the endotracheal tube were coated with liquid paraffin oil. The more unobstructed side nasal
cavity was chosen, and then 1% ephedrine was applied to contract the nasal mucosa and 3 mL of 2% lidocaine mucilage
was smeared over the nasal cavity and the posterior nostril to reduce damage. Then, the hard palate, soft palate, tongue,
root of the tongue, posterior pharyngeal wall, epiglottis and glottic cleft mucosa were sprayed with a total of 5 mL of 1%
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tetracaine. Besides, the cricothyroid membrane was injected with 3 mL of 2% lidocaine to anaesthetise the tracheal
surface. Finally, UGISLNB was performed. The patients were placed in supine position, with the neck extended, and
a high-frequency (11 MHz) linear ultrasound probe (Vivid S70N, GE Healthcare) was used. Using an aseptic technique,
the transducer was placed over submandibular area with parasagittal orientation. The greater horn of hyoid bone and
thyroid cartilage were identified as hyperechoic structures on ultrasonography. The thyrohyoid muscle and the thyrohyoid
membrane were between the two structures. The superior laryngeal nerve (SLN) area was defined as bounded by the
hyoid bone cephalad, the thyroid cartilage caudally, the thyrohyoid muscle anteriorly and the thyrohyoid membrane and
the pre-epiglottic space posteriorly.”® Using an out-of-plane approach, 2 mL of 2% lidocaine in group S or normal saline
in group C was injected using a 24G needle between the horn of the hyoid bone and the thyroid cartilage just above the
thyrohyoid membrane, followed by local compression and observation for 5 min. Attention was paid to needle with-
drawal after drug injection. The procedure was then performed on the opposite side (Figure 2).

Approximately 5 min after blockade, the tracheal tube (the size 6.5-7.0 mm diameter in men, 7.0-6.5 mm diameter in
women by sex and nostril size) was gently advanced into the pharyngeal cavity through the prepared nasal cavity. The FB
was inserted through the endotracheal tube gradually until the glottis could be seen. When the glottis was open, the FB
was placed close to the tracheal carina, and then the tracheal tube was slowly inserted into the appropriate position.
Finally, the FB was pulled out. The success of the tracheal intubation was confirmed by the ETCO, waveform. If MAP
was more than or less than 30% of baseline values, thenurapidil 12.5 mg or norepinephrine 50 pg, respectively, was
injected intravenously. If tachycardia (HR>100bpm) or bradycardia (HR<60bpm) occurred, then esmolol 20 mg or
atropine 0.5 mg, respectively, was injected intravenously and repeated, if needed. Patients were instructed to take a deep
breath, and while holding their breath, there should be respiratory depression or a sharp fall in SPO, in a short time. If the
results were not satisfactory, they were switched to high-flow oxygen through the face mask immediately. The procedure
was stopped if the patient had a severe cough or strong body movements. If necessary, sedatives, analgesics and muscle
relaxants were added to complete this operation; in these cases, the patient was withdrawn from the study. If the patient’s
anatomical structure was abnormal or unclear, the block could not be performed, which was considered as UGISLNB
failure and discontinued intervention. If there were any signs of local anaesthetic systemic toxicity (eg oral numbness,

dizziness or light-headedness, drowsiness or disorientation, visual or auditory disturbances, muscle twitching, seizures,

Figure 2 The view of ultrasound-guided superior laryngeal nerve block. Hyoid bone, |; thyroid cartilage, 2; thyrohyoid muscle, 3; thyrohyoid membrane, 4; superior
laryngeal nerve, 5; the arrow denotes the puncture path of the needle.
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loss of consciousness, hypertension, tachycardia, bradycardia, cardiac arrhythmias, asystole) were observed, the patient
was withdrawn from the study. All treatment decisions were made by an experienced anaesthesiologist and pulmonary
physician. Both consultant anaesthetists were present during all procedures. One was responsible for performing local
anaesthesia and the awake nasal fibreoptic intubation, and the other administered the study drugs. A doctor collected
anaesthetic data and perioperative records, and neither researchers nor patients knew of group assignments during the
study.

Data Collection

The primary outcomes were the time for intubation (from the beginning of FB insertion through the nostril to successful
endotracheal tube placement), adverse reactions, including nausea and vomiting (the nausea and vomiting occurred
during and after intubation), cough, body movement (serious body reaction affecting the procedure), hypertension
(BP>160/110mmHg), hypotension (BP<90/60mmHg), tachycardia (100>bpm) and bradycardia (HR<60 bpm) and the
comfort score (1 = excellent, indicating a calm patient; 2 = good, indicating a comfortable patient; 3 = moderate, there is
a need to pacify the patient; 4 = poor, indicating an uncomfortable patient; 5 = agitated patient).”” The secondary
outcomes were hemodynamic changes (MAP and HR) and serum norepinephrine (NE) and adrenaline (AD) concentra-
tions immediately before intubation (T0), immediately after intubation to laryngopharynx (T1); and immediately (T2), 5
min (T3) and 10 min (T4) after intubation. Peripheral venous blood samples (8 mL) were collected in EDTA antic-
oagulation test tube. They were centrifuged at 3000 rpm for 10 min at 4°C (centrifugal radius of 10 cm). The plasma was
collected and stored at-80°C until analysis. The plasma AD and NE concentrations were determined by high-performance
liquid chromatography (HPLC) (Agilent 1260 HPLC system, Agilent Technologies) with the electrochemical method.

Sample Size Calculation

The sample size was estimated using PASS 11.0 (NCSS-PASS 11, USA). According to the results of a preparatory
experiment, the time for intubation, representing a major endpoint after intubation, was 83.7+13.5 in group S and 101.1
+16.2 in group C, and the comfort score, representing another major endpoint after intubation, was 3.3+0.9 in group
S and 4.1+0.5 in group C. The sample size was estimated separately based on the time for intubation and comfort score
using a two-sample z-test with a significance level of 5% and § power of 0.10. The size of each group was estimated to be
16 cases based on the time for intubation and 18 cases based on the comfort score. We chose the maximum sample size
(18), considering a 20% dropout rate, and then the sample size was N1=N2=18+0.8=23 cases, 49 patients (25 cases in
group S and 24 cases in group C) would be sufficient in this trial.

Statistical Analysis

The continuous variables were assessed for normality using the normal quantile—quantile plot, which showed that they
obeyed a normal distribution. The AD and NE concentrations, HR and MAP were analysed by analysis of variance
(ANOVA) for intra-group comparisons and one-way ANOVA for inter-group comparisons. The time for intubation and
the comfort score were compared using independent sample #-tests. The incidence of postoperative adverse events was
compared by Fisher’s exact test. Patient characteristics were analysed by independent sample #-test or Fisher’s exact test.
P<0.05 was considered statistically significant. Data are expressed as mean =+ standard deviation (SD) or the number
(proportion) as appropriate. All the analyses were carried out with SPSS 23.0 version (IBM Corp., Armonk, NY, USA).

Results

A total of 79 patients were enrolled in the study. Twenty-three patients were excluded because they met the exclusion
criteria (n=18) or did not provide consent (n=5). One patient developed heart failure and three patients had severe cough
and thus had to be changed to method of intubation in group C. In addition, in group S one case was positive for fentanyl
before the block and two cases had an unclear anatomical structure and the block could not be completed. These patients
were excluded. UGSLNB and intubation of the other patients were completed on the first attempt. Finally, 56 patients
were included in the study.
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Table | Patient and Procedure Characteristics in the Two Groups

Characteristic Group S Group C | P-value
(n =25) (n =24)
Sex (n, male/female) 20/5 18/6 0.68*
Age (years) 695 %93 | 67.5%10.9 0.50%
ASA classification (n, III/IV) 7/18 5/19 0.56*
Weight (kg) 576 £9.7 | 56277 0.57%
BMI (kg/cm?) 203+2.1 | 222+26 | 0.19%
PH 7.21 £0.05 | 7.19 £ 0.05 0.32%
PaO,/FiO, 174 £ 23 177 £ 18 0.57%
PaCO, (mmHg) 8l +79 78 £ 6.8 0.20%
Dexmedetomidine dose (ug) | 34.5 £ 6.5 335 +49 0.57%
Fentanyl dose (ug) 288 +48 | 28.1 +38 0.57%

Notes: Data are presented as mean * standard deviation or the number of patients.
group S received ultrasound-guided superior laryngeal nerve block; group C was the
control group. *Fisher’s exact test for statistical analysis. *Independent samples
t-test for statistical analysis.

Abbreviations: ASA, American Society of Anaesthesiologists; BMI, body mass
index; FiO,, fraction of inspiration O,; PaCO,, partial pressure of arterial carbon
dioxide; PaO,, partial pressure of arterial oxygen.

The patient characteristics at baseline were well balanced between the groups (Table 1). Compared with group C, the
time for intubation, the incidence of adverse reactions and the comfort score in group S were significantly lower (£<0.01)
(Figure 3 and Table 2). Compared with TO, MAP, HR, NE and AD were significantly higher at each time point (T1-T4)
in group C (P<0.05), but they were not significantly higher in group S (P>0.05). MAP, HR, NE and AD in group S at
each time point (T1-T4) were significantly lower than those in group C (P<0.05). There was no significant difference in
MAP, HR, NE and AD between the groups at TO (baseline) (P>0.05) (Figures 4 and 5).

Discussion
In this study, we have shown that the successful application of UGISLNB could effectively shorten the time for
intubation, reduce incidence of adverse reactions, improve the comfort score, maintain considerable haemodynamic
stability and inhibit the stress response of patients with severe COPD undergoing awake fibreoptic nasotracheal
intubation.

It is well known that the keys to successful intubation are to provide adequate anaesthesia to ensure patient comfort as
well as adequate sedation, to control secretions and to minimise adverse reactions. Only when the above factors are met

5- B group S
150
60 Hl group C
4A
9
° ° 40+ o 34
c o 3
g 3
»n S 2]
© 20-
(]
o 1
0- 0-
A. Time for intubation B. Incidence of adverse reactions C. Comfort score

Figure 3 Comparison of the time for intubation (A), the incidence of adverse reactions (B) and the comfort score (C). (A and C) The data are expressed as the mean +
standard deviation compared with group C. The data were compared with an independent sample t-test; *P<0.01. (B) The data are expressed as the percentage, compared
with group C. Data were compared with Fisher’s exact test; *P<0.01. Group S received ultrasound-guided superior laryngeal nerve block; group C was the control group.
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Table 2 Time for Intubation, Comfort Score and Incidence of Adverse
Reactions in the Two Groups

Characteristic Group S | Group C | P-value
(n = 25) (n=24)

Time for intubation (sec) 66.2£148 | 107.3£17.0 | <0.01*
Comfort score 2.6%1.2 3.910.8 <0.01%
Adverse reactions | NVDP(n) 3 5

Cough (n) 2 3

Body movement (n) | 2

Hypertension (n) | 2

Hypotension (n) 0 0

Tachycardia (n) 0 |

Bradycardia (n) 0 0

Total (n) 7 13

Incidence(%) 28.0 54.2 <0.01*

Notes: The data are presented as the number or percentage. group S received ultrasound-guided
superior laryngeal nerve block; group C was the control group. #Independent samples t-test for
statistical analysis. *Fisher’s exact test for statistical analysis.

Abbreviation: NVDP, Nausea or vomiting during procedure.

can the time for intubation be controlled and kept to a minimum. In the present study, compared with group C, the time
for intubation; the incidence of adverse reactions and the comfort score were lower in group S (P<0.01). There are
several possible reasons: the block effect was so exact that the stress response was reduced, or the haemodynamic
fluctuation was small and the adverse reaction was greatly decreased, resulting in active cooperation from the patients. As
a result, there was an increase in the comfort score and a marked reduction in the intubation time. Besides, relaxation of
laryngeal muscles and reducing vocal cord movement are also the key to awake intubation; these changes allow the
catheter to pass through the airway more smoothly, and thus the time for intubation is shorter. The findings are similar to
those reported by Gupta et al.> In that study, comfort was better in the nerve block group compared with the nebulisation

group, which was deduced from the patient assessment of procedure recall. Uday et al*®

also showed that the quality of
airway anaesthesia was better in UGISLNB group, including a shorter intubation duration and better patient tolerance.
Studies have shown that combination of SLN block with topical airway anaesthesia produces better patient comfort.>’
Zhou et al’! reported that UGISLNB can reduce the coughing score and decrease the incidence of hypoxemia, without
increasing adverse events. Moreover, hypotension and bradycardia have also been associated with excessive manipula-
tion of the larynx causing vasovagal reaction.*® These phenomena did not occur in our trial, possibly due to good effects
of UGISLNB.

Endotracheal intubation is related to elevated BP, HR and catecholamines due to intense sympathetic discharge
caused by stimulation of the upper respiratory tract. Although the transient stress response has little effect on young
patients, haemodynamic changes may be fatal to more vulnerable patients. Therefore, it is important in older adult
patients to avoid a significant stress response during tracheal intubation.'®>*** In general, when the patient is awake, the
glottic reflex is active, meaning that the intubation success rate is lower. The endotracheal tube stimulates the throat,
glottis and tracheal mucosa, which may cause a strong stress response. Then, sympathetic-adrenal medulla system is
activated, resulting in high BP and increased HR.>>-°

Previous studies have shown that endotracheal intubation can induce a stress response and excite the sympathetic
nervous system. In addition, the catecholamine concentration in the body increases sharply within a few seconds, and
consequently the change in the plasma catecholamine concentration is the main indicator of stress response.’’
Nasotracheal intubation involves the maxillary branch of the trigeminal nerve, the glossopharyngeal nerve, the tonsil
nerve, the SLN and the recurrent laryngeal nerve. The SLN is divided into the inner branch and the external branch. The
external branch contains motor fibres, which travel downward with the superior thyroid artery and innervate the

cricothyroid muscle. The inner branch is the sensory portion of the nerve;it passes through the thyrohyoid membrane
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Figure 4 Comparison of the mean arterial pressure (MAP) (A) and heart rate (HR) (B) between the groups immediately before intubation (T0); immediately after
intubation to the laryngopharynx (T1); and immediately (T2), 5 min (T3) and 10 min (T4) after intubation (25 patients in group S and 24 patients in group (C). The data are
expressed as mean # standard deviation. “Based on analysis of variance (ANOVA), compared with T0, MAP and HR in group C was significantly higher at T1, T2, T3 and T4
(P<0.05). *Based on one-way ANOVA, MAP and HR in group S was significantly lower than in group C at Tl, T2, T3 and T4 (P<0.05), whereas they were not significantly
higher in group S(P>0.05). Based on one-way ANOVA, there was no significant difference in MAP and HR between groups at TO (baseline) (P>0.05). Group S received
ultrasound-guided superior laryngeal nerve block; group C was the control group.

to the laryngeal cavity, and distributes to the pharynx, epiglottis, tongue base and the laryngeal mucosa above glottis
rimae.*® Therefore, SLN block should theoretically provide effective inhibition of the stress response caused by
stimulation of the laryngeal mucosa, maintain haemodynamic stability and make the throat muscles relax. Moreover,
UGISLNB has other advantages, including decreasing perioperative cough, sore-throat and hoarseness of voice.*

In group C, MAP, HR, AD and NE were significantly higher at each time point (T1-T4) compared with TO (P<0.05),
whereas they were not obviously higher in group S (P>0.05). In group S, MAP, HR, AD and NE at TI-T4 were
significantly lower than in group C (P<0.05). Although it has been suggested that awake fibreoptic nasotracheal
intubation could cause a stress response, UGSLNB can effectively inhibit the stress response from perioperative
intubation and maintain hemodynamic stability. This mechanism may be related to blocking the internal branch of the
SLN. It could block the sensation of mucosa above the tongue base, epiglottis and glottis fissure, which partly inhibits the
laryngopharyngeal reflex and relaxes the vocal cords. Opening the glottis reduces its stimulation by the FB, and to some
extent helps reduce the airway and cardiovascular responses. Patients could be more cooperative with the operation

because they would have less discomfort, and thus poor breathing and carbon dioxide accumulation could be reduced and
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Figure 5 Comparison of the norepinephrine (NE) (A) and Adrenaline (AD) (B) concentrations between the groups immediately before intubation (T0); immediately after
intubation to the laryngopharynx (T1); and immediately (T2), 5 min (T3) and 10 min (T4) after intubation (25 patients in group S and 24 patients in group (C). The data are
expressed as mean # standard deviation. “Based on analysis of variance(ANOVA) compared with TO, NE and AD in group C was significantly higher at T1, T2, T3 and T4
(P<0.05), but not significantly higher in group S (P>0.05). *Based on one-way ANOVA, NE and AD in group S was significantly lower than in group C at T1, T2, T3 and T4
(P<0.05). Based on one-way ANOVA, there was no significant difference in NE and AD between groups at TO (baseline) (P>0.05). Group S received ultrasound-guided

superior laryngeal nerve block; group C was the control group.

vital signs could be stabilised. Some studies have reported that combination of SLN block with topical airway
anaesthesia produced better haemodynamic stability.*® Uday et al*® found that high quality of airway anaesthesia
might provide better haemodynamic stability in UGSLNB group. In a randomized controlled trial, Li et al*’ demonstrated
that UGSLNB blunted the haemodynamic response to a greater extent than the use of traditional local anaesthetics.
Although there have been few clinical trials, our results are basically similar to previous studies. Ma et al*” reported that
the hemodynamic parameters and respiration remained stable in awake fibreoptic orotracheal intubation under SLN
block. In a prospective randomized clinical study, Ambi et al*® showed that HR and MAP were significantly more stable
in the ultrasound group. Sawka et al*' reported that five patients who underwent UGSLNB tolerated subsequent awake
fibreoptic intubation with either minimal or no sedation, which indicated no evidence of incomplete anaesthesia in the
distribution of SLN. Although the experimental methods were different, these results are basically consistent with our
study.

Although NIPPV is preferred over invasive ventilation as the initial mode of ventilation to treat respiratory failure in
patients with acute COPD exacerbation, invasive mechanical ventilation should be the first choice when NIPPV fails or
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when other conditions (eg any haemodynamic instability, inability to improve dyspnoea, need to protect the airways or
manage copious tracheal secretions, intolerance of mask ventilation, etc.) occur. However, our findings have put forward
a new idea for effective treatment of such critically ill patients when they need endotracheal intubation.

To sum up, we presumed the possible mechanism of UGISLNB was as follows: UGISLNB successfully blocked the
sensation of the mucosa above the tongue base, epiglottis and glottis fissure, the stress response was suppressed, and the
laryngopharyngeal reflex was partially inhibited, as well as the vocal cords opened. As a result, the intubation could be
implemented smoothly, and the intubation time was significantly shortened, which also inhibited stress response and
maintained hemodynamic stability. Additionally, the incidences of adverse reactions were markedly decreased and the
comfort score was significantly increased.

Limitations

This study has certain limitations. First, the sample size is small, and the findings should be confirmed with a larger
sample size. Second, we used a single concentration and a single dose of local anaesthetic; additional investigations are
required concerning the optimal concentration and dose of local anaesthetics. Third, some patients with difficult airways
were excluded, but these patients are encountered in clinical practice. Difficult airway grades lead to different intubation
times, which have a certain impact on the haemodynamic stability and comfort of patients. Furthermore, some patients
with delirium or consciousness disturbance and serious respiratory distress were excluded from this study because of
difficulties in performing stable ultrasound examinations. Fourth, other factors (eg blood, secretion, emesis, etc.) may
obscure the fibreoptic view, which was not considered. Fifth, some demographic data and clinical data, such as the
severity of COPD, lung function and underlying diseases, could not be considered, which might have influenced the
results. Sixth, the deficiency of this study was that MAP, HR, NE and AD were not be recorded or monitored at
UGSLNB, and the safety of UGSLNB at UGSLNB will be studied in the future. Finally, the effect of this method on the
prognosis of the patients was not observed. In the future, we will continue to accumulate cases in the clinic and continue
to assess its safety and applicability.

Conclusions

UGISLNB can effectively shorten the intubation time, reduce the incidence of adverse reactions, improve the
comfort score, maintain haemodynamic stability and inhibit the stress response in patients with severe COPD
undergoing awake fibreoptic nasotracheal intubation. Hence, this approach is worth popularising and applying in
clinical practice.

Abbreviations

COPD, chronic obstructive pulmonary disease; ASA, American Society of Anaesthesiologists; UGSLNB, ultrasound-
guided superior laryngeal nerve block; UGISLNB, ultrasound-guided the internal branch of the superior laryngeal nerve
block; SLN, superior laryngeal nerve; FB, fibreoptic bronchoscope; ECG, electrocardiogram; MAP, mean arterial
pressure; BP, blood pressure; HR, heart rate; SPO,, saturation of peripheral oxygen; DEX, dexmedetomidine; RR,
respiration rate; ETCO2, end-tidal carbon dioxide; AD, adrenaline; NE, norepinephrine; PONYV, postoperative nausea and
vomiting; PaO2, partial pressure of arterial oxygen; FiO,, fraction of inspiration O,; PaCO2, partial pressure of arterial
carbon dioxide; NIPPV, non-invasive positive pressure ventilation; SD, Standard deviation; ANOVA, analysis of
variance.

Data Sharing Statement
The data used to support the findings of this study are available from the corresponding author upon request in 10
months.

530 https: International Journal of Chronic Obstructive Pulmonary Disease 2023:18
Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Wang et al

Ethical Statement

The authors declare that all patients gave written informed consent before initiation of the study protocol and were
conducted in accordance with the Declaration of Helsinki. The study was approved by the Ethics Committee of The
Second Hospital of Shandong University (No. KYLL-2020LW-057).

Acknowledgments
We would like to thank the participants who enrolled in this study, and the study team for essential contributions.
Additionally, we thank Professor Liyuan Liu for her help in statistics.

Author Contributions

All authors made substantial contributions to conception and design, acquisition of data or analysis and interpretation of
data; took part in drafting the article or revising it critically for important intellectual content; agreed to submit to the
current journal; gave final approval of the version to be published; and agree to be accountable for all aspects of the work.

Funding
Clinical research fund of Shandong Medical Association (No:YXH20227X02028).

Disclosure
The authors report no conflicts of interest in this work.

References

. Molinari N, Briand C, Vachier I, et al. Hospitalizations for COPD exacerbations: trends and determinants of death. COPD. 2015;12(6):621-627.
doi:10.3109/15412555.2015.1007931
2.Li J, Zhang H, Ruan H, et al. Effects of Chinese herbal medicine on acute exacerbations of COPD: a randomized, placebo-controlled study.
Int J Chron Obstruct Pulmon Dis. 2020;15:2901-2912. doi:10.2147/COPD.S276082
. de Miguel-Diez J, Jiménez-Garcia R, Hernandez-Barrera V, et al. Trends in the use and outcomes of mechanical ventilation among patients
hospitalized with acute exacerbations of COPD in Spain, 2001 to 2015. J Clin Med. 2019;8(10):1621. doi:10.3390/jcm8101621
4. Brochard L, Slutsky A, Pesenti A. Mechanical ventilation to minimize progression of lung injury in acute respiratory failure. Am J Respir Crit Care
Med. 2017;195(4):438—442. doi:10.1164/rccm.201605-1081CP
. van Haren F, Pham T, Brochard L, et al. spontaneous breathing in early acute respiratory distress syndrome: insights from the large observational
study to UNderstand the Global Impact of Severe Acute Respiratory FailurE Study. Crit Care Med. 2019;47(2):229-238. doi:10.1097/
CCM.0000000000003519
6. Johannes J, Berlin DA, Patel P, et al. A technique of awake bronchoscopic endotracheal intubation for respiratory failure in patients with right heart
failure and pulmonary hypertension. Crit Care Med. 2017;45(9):¢980—e984. doi:10.1097/CCM.0000000000002586
7. Goligher EC, Ferguson ND, Brochard LJ. Clinical challenges in mechanical ventilation. Lancet. 2016;387(10030):1856-1866. doi:10.1016/S0140-
6736(16)30176-3
. Mauri T, Cambiaghi B, Spinelli E, et al. Spontaneous breathing: a double-edged sword to handle with care. Ann Transl Med. 2017;5(14):292.
doi:10.21037/atm.2017.06.55
9. Sharma K, Ganapathy U, Gupta A, et al. Single-centre open-label comparative trial of video-assisted fibreoptic-bronchoscope-guided oral versus
nasal intubation in anaesthetised spontaneously breathing paediatric patients. Turk J Anaesthesiol Reanim. 2021;49(1):37-43. doi:10.5152/
TJAR.2019.55453
10. Jain T, Gupta L, Bhardwaj M. Comparison of orotracheal versus nasotracheal fibreoptic intubation in simulated cervical spine patients, under
conscious sedation. Ind J Clin Anaesthes. 2018;603—608. doi:10.18231/2394-4994.2018.0113
11. Kumar L, Abbas H, Kothari N, et al. Effect of 4% nebulized lignocaine versus 2% nebulized lignocaine for awake fibroscopic nasotracheal
intubation in maxillofacial surgeries. Nat! J Maxillofac Surg. 2020;11(1):40-45. doi:10.4103/njms.NJMS_71 17
12. Hawkyard SJ, Morrison A, Doyle LA, et al. Attenuating the hypertensive response to laryngoscopy and endotracheal intubation using awake
fibreoptic intubation. Acta Anaesthesiol Scand. 1992;36(1):1-4. doi:10.1111/j.1399-6576.1992.tb03412.x
13. Putensen C, Muders T, Kreyer S, et al. Lung protective ventilation - protective effect of adequate supported spontaneous breathing. Anasth Intensiv
Notf. 2008;43(6):456—62;quiz 46. doi:10.1055/s-2008-1081393
14. Xia J, Sun B, He H, et al. Effect of spontancous breathing on ventilator-induced lung injury in mechanically ventilated healthy rabbits:
a randomized, controlled, experimental study. Crit Care. 2011;15(5):R244. doi:10.1186/cc10502
15. Chatrath V, Sharan R, Jain P, et al. The efficacy of combined regional nerve blocks in awake orotracheal fiberoptic intubation. Anesth Essays Res.
2016;10(2):255-261. doi:10.4103/0259-1162.171443
16. Zhan-Ying G, Chang-Ming W, Shuai T, et al. Comparison of effects of different doses dexmedetomidine on inhibiting tracheal intubation-evoked
haemodynamic response in the elderly patients. J Clin Diagn Res. 2015;9(9):UC10-UC13. doi:10.7860/JCDR/2015/14624.6455
17. Chahar JS, Das PK, Dubey RK, et al. Comparison of orotracheal versus nasotracheal fiberoptic intubation using hemodynamic parameters in
patients with anticipated difficult airway. Anesth Essays Res. 2020;14(1):81-86. doi:10.4103/aer.AER_6 20

—_

w

(%

o]

International Journal of Chronic Obstructive Pulmonary Disease 2023:18 https: 531
Dove!


https://doi.org/10.3109/15412555.2015.1007931
https://doi.org/10.2147/COPD.S276082
https://doi.org/10.3390/jcm8101621
https://doi.org/10.1164/rccm.201605-1081CP
https://doi.org/10.1097/CCM.0000000000003519
https://doi.org/10.1097/CCM.0000000000003519
https://doi.org/10.1097/CCM.0000000000002586
https://doi.org/10.1016/S0140-6736(16)30176-3
https://doi.org/10.1016/S0140-6736(16)30176-3
https://doi.org/10.21037/atm.2017.06.55
https://doi.org/10.5152/TJAR.2019.55453
https://doi.org/10.5152/TJAR.2019.55453
https://doi.org/10.18231/2394-4994.2018.0113
https://doi.org/10.4103/njms.NJMS_71_17
https://doi.org/10.1111/j.1399-6576.1992.tb03412.x
https://doi.org/10.1055/s-2008-1081393
https://doi.org/10.1186/cc10502
https://doi.org/10.4103/0259-1162.171443
https://doi.org/10.7860/JCDR/2015/14624.6455
https://doi.org/10.4103/aer.AER_6_20
https://www.dovepress.com
https://www.dovepress.com

Wang et al Dove

18.

19.

20.

21.

22.

23.

24.
25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Shribman AJ, Smith G, Achola KJ. Cardiovascular and catecholamine responses to laryngoscopy with and without tracheal intubation. Br J Anesth.
1987;59(3):295-299. doi:10.1093/bja/59.3.295

Yildiz M, Tavlan A, Tuncer S, et al. Effect of dexmedetomidine on Haemodynamic responses to laryngoscopy and intubation: perioperative
haemodynamics and anaesthetic requirements. Drugs RD. 2006;7(1):43-52. doi:10.2165/00126839-200607010-00004

Yoo KY, Jeong CW, Kim WM, et al. Cardiovascular and arousal responses to single-lumen endotracheal and double-lumen endobronchial
intubation in the normotensive and hypertensive elderly. Korean J Anesthesiol. 2011;60(2):90-97. doi:10.4097/kjae.2011.60.2.90

Lee H. The Pentax airway scope versus the Macintosh laryngoscope: comparison of hemodynamic responses and concentrations of plasma
norepinephrine to tracheal intubation. Korean J Anesthesiol. 2013;64(4):315-320. doi:10.4097/kjae.2013.64.4.315

Zou T, Huang Z, Hu X, et al. Clinical application of a novel endoscopic mask: a randomized controlled, multi-center trial in patients undergoing
awake fiberoptic bronchoscopic intubation. BMC Anesthesiol. 2017;17(1):79. doi:10.1186/s12871-017-0370-y

Dhasmana SC. Nasotracheal fiberoptic intubation: patient comfort, intubating conditions and hemodynamic stability during conscious sedation with
different doses of dexmedetomidine. J Maxillofac Oral Surg. 2014;13(1):53-58. do0i:10.1007/s12663-012-0469-0

Pintaric TS. Upper airway blocks for awake difficult airway management. Acta Clin Croat. 2016;55(Suppl 1):85-89.

Gupta B, Kohli S, Farooque K, et al. Topical airway anesthesia for awake fiberoptic intubation: comparison between airway nerve blocks and
nebulized lignocaine by ultrasonic nebulizer. Saudi J Anaesth. 2014;8(Suppl 1):S15-S19. doi:10.4103/1658-354X.144056

Ambi US, Arjun BK, Masur S, et al. Comparison of ultrasound and anatomical landmark-guided technique for superior laryngeal nerve block to aid
awake fibre-optic intubation: a prospective randomised clinical study. Indian J Anaesth. 2017;61(6):463-468. doi:10.4103/ijja.lIJA_74 17
Zhipeng L, Meiyi H, Meirong W, et al. Ultrasound-guided internal branch of superior laryngeal nerve block on postoperative sore throat:
a randomized controlled trial. PLoS One. 2020;15(11):¢0241834. doi:10.1371/journal.pone.0241834

Iida T, Suzuki A, Kunisawa T, et al. Ultrasound-guided superior laryngeal nerve block and translaryngeal block for awake tracheal intubation in
a patient with laryngeal abscess. J Anesth. 2013;27(2):309-3310. doi:10.1007/s00540-012-1492-5

Mohanta J, Kumar A, Kaushal A, et al. Anaesthesia for awake fiberoptic intubation: ultrasound-guided airway nerve block versus ultrasonic
nebulisation with lignocaine. Discoveries. 2021;9(1):e125. doi:10.15190/d.2021.4

Kundra P, Kutralam S, Ravishankar M. Local anaesthesia for awake fibreoptic nasotracheal intubation. Acta Anaesthesiol Scand. 2000;44
(5):511-516. doi:10.1034/j.1399-6576.2000.00503.x

Zhou C, Hu T, Fu J, et al. Ultrasound-guided superior laryngeal nerve block can reduce coughing scores, decrease the incidence of hypoxemia, and
shorten examination times during bronchoscopy: a randomized controlled trial. J Clin Anesth. 2020;63:109759. doi:10.1016/j.jclinane.2020.109759
Wiles JR, Kelly J, Mostafa SM. Hypotension and bradycardia following superior laryngeal nerve block. Br J Anaesth. 1989;63(1):125-127.
doi:10.1093/bja/63.1.125

Hosalli V, Es A, Hulkund SY, et al. Comparative efficacy of different doses of fentanyl on cardiovascular responses to laryngoscopy and tracheal
intubation. J Clin Diagn Res. 2014;8(9):GC01-GCO03. doi:10.7860/JCDR/2014/8245.4816

Kovac AL. Controlling the hemodynamic response to laryngoscopy and endotracheal intubation. J Clin Anesth. 1996;8(1):63—79. doi:10.1016/
0952-8180(95)00147-6

Takahashi S, Mizutani T, Miyabe M, et al. Hemodynamic responses to tracheal intubation with laryngoscope versus lightwand intubating
device(Trachlight) in adults with normal airway. Anesth Analg. 2002;95(2):480-484. doi:10.1097/00000539-200208000-00046

Wang JA, Sun Y, Huang Y, et al. Applications of ultrasound-guided superior laryngeal nerve block and cricothyroid membrane puncture in
conscious endotracheal intubation. Shanghai Kou Qiang Yi Xue. 2017;26(3):336-338.

X G, Tan X, Chen J, et al. The clinical effect of dexmedetomidine combined with parecoxib sodium on sedation, antianxiety and prevention of
intubation stress in patients undergoing functional endoscopic sinus surgery: a randomised controlled trial. BMC Anesthesiol. 2020;20(1):166.
doi:10.1186/s12871-020-01080-0

Ramkumar R, Arora S, Bhatia N, et al. Ultrasound guided superior laryngeal nerve block as an adjuvant to general anesthesia during endoscopic
laryngeal surgery: a prospective, randomized, double-blind trial. Am J Otolaryngol. 2019;40(1):30-35. doi:10.1016/j.amjot0.2018.09.004

Ahmed A, Saad D, Youness AR. Superior laryngeal nerve block as an adjuvant to general anesthesia during endoscopic laryngeal surgeries:
a randomized controlled trial. Egypt J Anaesth. 2015;31(2):167-174. doi:10.1016/j.egja.2015.01.006

Ma 'Y, Cao X, Zhang H, et al. Awake fiberoptic orotracheal intubation: a protocol feasibility study. J Int Med Res. 2021;49(1):300060520987395.
doi:10.1177/0300060520987395

Sawka A, Tang R, Vaghadia H. Sonographically guided superior laryngeal nerve block during awake fiberoptic intubation. Case Rep. 2015;4
(8):107-110. doi:10.1213/XAA.0000000000000136

International Journal of Chronic Obstructive Pulmonary Disease Dove

Publish your work in this journal

The International Journal of COPD is an international, peer-reviewed journal of therapeutics and pharmacology focusing on concise rapid reporting
of clinical studies and reviews in COPD. Special focus is given to the pathophysiological processes underlying the disease, intervention programs,
patient focused education, and self management protocols. This journal is indexed on PubMed Central, MedLine and CAS. The manuscript
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.
dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-chronic-obstructive-pulmonary-disease-journal

. International Journal of Chronic Obstructive Pulmonary Disease 2023:18
532 n ' In u Dove J Y


https://doi.org/10.1093/bja/59.3.295
https://doi.org/10.2165/00126839-200607010-00004
https://doi.org/10.4097/kjae.2011.60.2.90
https://doi.org/10.4097/kjae.2013.64.4.315
https://doi.org/10.1186/s12871-017-0370-y
https://doi.org/10.1007/s12663-012-0469-0
https://doi.org/10.4103/1658-354X.144056
https://doi.org/10.4103/ija.IJA_74_17
https://doi.org/10.1371/journal.pone.0241834
https://doi.org/10.1007/s00540-012-1492-5
https://doi.org/10.15190/d.2021.4
https://doi.org/10.1034/j.1399-6576.2000.00503.x
https://doi.org/10.1016/j.jclinane.2020.109759
https://doi.org/10.1093/bja/63.1.125
https://doi.org/10.7860/JCDR/2014/8245.4816
https://doi.org/10.1016/0952-8180(95)00147-6
https://doi.org/10.1016/0952-8180(95)00147-6
https://doi.org/10.1097/00000539-200208000-00046
https://doi.org/10.1186/s12871-020-01080-0
https://doi.org/10.1016/j.amjoto.2018.09.004
https://doi.org/10.1016/j.egja.2015.01.006
https://doi.org/10.1177/0300060520987395
https://doi.org/10.1213/XAA.0000000000000136
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Patients and Methods
	Study Design
	Participants
	Interventions
	Data Collection
	Sample Size Calculation
	Statistical Analysis

	Results
	Discussion
	Limitations
	Conclusions
	Abbreviations
	Data Sharing Statement
	Ethical Statement
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

