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Abstract

Background: Rigid bronchoscopy is often used to diagnose and treat the location of resection of the tracheal stenosis. It is a selec-
tive procedure for the dilatation of tracheal stenosis, especially when accompanied by respiratory distress.
Objectives: We introduced patients who were diagnosed with tracheal stenosis and candidate for rigid bronchoscopy dilatation by
the upper airway nerve blocks.
Methods: This prospective observational study was conducted on 17 patients who underwent dilatation with rigid bronchoscopy in
tracheal stenosis at Hospitals affiliated with Babol University of Medical Sciences from 2002 to 2017. The patients were given three
nerve blocks, 6 bilateral superior laryngeal nerve block, bilateral glossopharyngeal nerve block, and recurrent laryngeal nerve block
(transtracheal) before awake rigid bronchoscopy using 2% lidocaine. We evaluated the demographic data, the cause of tracheal
stenosis, the quality of the airway nerve block (Intubation score), patients’ satisfaction from bronchoscopy and thoracic surgeons’
satisfaction. Complications of nerve blocks were recorded.
Results: From 2002 to 2017, 17 patients (14 were male and 3 were) female with tracheal stenosis who were candidates for dilatation
with bronchoscopy and accepted the upper nerve block were included. The quality of the block was acceptable in 16 (94%) patients.
15 patients received fentanyl, and only two patients did not need to intravenous sedation. The mean age of patients was 29.59 ±
11.59. The average satisfaction of the surgeon was 8.82 ± 1.13 and the satisfaction of patients with anesthesia was 8.89 ± 1.16. There
was one serious complication (laryngospasm) in one patient.
Conclusions: The upper airway nerve block method is a suitable anesthesia technique for patients with tracheal stenosis who are
candidates for the tracheal dilatation with rigid bronoscopy, especially when the patient has respiratory distress and has not been
evaluated before surgery.
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1. Background

Tracheal stenosis, when combined with respiratory dis-
tress, is often a life-threatening condition that requires se-
rious intervention. It is a serious challenge between the
thoracic surgeon and the anesthesiologist. To treat the re-
section of the tracheal stenosis, rigid bronchoscopy is of-
ten used which is a selective procedure for dilatation of
tracheal stenosis, especially when accompanied by respi-
ratory distress (1-5).

There are several methods to manage anesthesia for
rigid bronchoscopy in the tracheal stenosis (6-12):

1- Apneic oxygenation: In this method, the patient is
given 100% oxygen before the induction of anesthesia with
intravenous anesthetic drugs. And the anesthesiologist
has to stop the ventilation completely. The surgeon is al-
lowed to work for 3 minutes or a little longer. In this

method, there is a risk of hypoxia and hypercarbia.

2- Positive pressure ventilation through the broncho-
scope: In this method, after complete anesthesia of the pa-
tient with intravenous drugs and rigid bronchoscopy, pos-
itive pressure ventilation is performed through the bron-
choscope circuit. It causes low ventilation and contamina-
tion of the operating room due to the risk of high air leak-
age.

3- Jet ventilation method: In this method, after the in-
duction of anesthesia and placing the catheter inside the
airway with a manual injector, ventilation is performed at
high speed but with a low respiratory rate. In this method,
the risk of hypoventilation and barotrauma is high.

4- The method of maintaining spontaneous ventila-
tion during bronchoscopy includes induction of anesthe-
sia with inhaled anesthetics, and the method of nerve
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blocks of the upper airway.

To manage anesthesia for tracheal stenosis, it is impor-
tant to maintain the spontaneous respiration during rigid
bronchoscopy. There are several methods for the man-
agement of anesthesia to these patients. One of the com-
mon anesthetic methods is the induction of anesthesia
using inhalation anesthetics, such as high concentrations
of sevoflurane with or without low dose of intravenous
drugs, such as propofol and fentanyl with spontaneous
respiration. This method is not suitable for the elderly
and cardiovascular patients due to the negative effects of
high-dose inhaled anesthetics. In addition, general inhala-
tion anesthesia with spontaneous breathing does not pro-
vide sufficient depth for rigid bronchoscopy (1, 2, 6-12). An-
other method of anesthesia for tracheal stenosis are upper
airway nerve block. Typically, the three major nerves are
blocked by local anesthetic drugs, as follows (1, 11-16).

1- Bilateral glossopharyngeal block for oropharyngeal
anesthesia and removal of gag reflex: Glossopharyngeal
nerve provides sensory innervation to the posterior third
of the tongue, anterior surface of the epiglottis, vallecular,
wall of the pharynx and the tonsils. This nerve block re-
quires the patient’s cooperation to open the mouth com-
pletely to inject the local anesthetics at the base of the pos-
terior tonsillar pillar (Figure 1).

2- Bilateral superior laryngeal nerve blocks provide
anesthesia to larynx above the vocal cords (the epiglottis,
aryepiglottic folds, and laryngeal structures to the false
cords) to remove cough response. For this nerve block, the
local anesthetics are infiltrated to thyrohyoid membrane
between thyroid and hyoid cartilage (Figure 2).

3- Recurrent laryngeal nerve (Trans laryngeal block)
provides anesthesia to larynx and trachea below the cords
for removal of bronchospasm (Figure 3). Trans laryngeal
injection (cricoid membrane) causes coughing and rapid
dissemination of local anesthetics. The administration of
blouse narcotics prevents severe cough before nerve block.

Short-acting intravenous drugs such as fentanyl and
propofol can be used simultaneously to relieve the patient
and relieve the cough (16-16) before performing the upper
airway block operation.

The advantage of the upper airway block, in addition to
maintaining spontaneous respiration, is that the surgeon
allows the chin stenosis (as opposed to the apnea oxygena-
tion method) to be accurately assessed for the exact loca-
tion and extent of the stenosis. Moreover, there is no risk of
air pollution in the operating room (Unlike the ventilation
during the bronchoscopy) with inhalation anesthetics and
unlike jet ventilation, there is no risk of barotrauma (6-13)
(Figure 4).

Figure 1. Shows the method of the glossopharyngeal nerve blocking with an
open mouth (Taken from Narouze S.N. (2014) Glossopharyngeal Nerve Block. In: N.
Narouze S. (eds) Interventional Management of Head and Face Pain. Springer, New
York, NY).

2. Objectives

There have been few studies on the upper airway nerve
block for rigid bronchoscopy in Iran. In this study, we
decided to introduce patients diagnosed with tracheal
stenosis from 2002 to 2017, and candidate for rigid bron-
choscopy dilatation by the upper airway nerve blocks.

3. Methods

A prospective observational study was conducted
from 2002 to 2017 on all patients with tracheal stenosis
scheduled for rigid bronchoscopy at Shahid Behshti and
Rouhani Hospital of Babol University of Medical Sciences.
In all the patients, the diagnosis of tracheal stenosis was
established by CT-scan. Patients with the following condi-
tions were excluded: Not accepting the method of nerve
block by the patient, coagulopathy, full stomach, allergy
to local anesthesia and local pathology. Prior to starting
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Figure 2. Shows the superior laryngeal nerve block. (Taken from Artime CA, Sanchez
A: Preparation of the patient for awake intubation. In Hagberg CA, editor: Benumof
and Hagberg’s airway management, 3‘*ed_ Philadelphia. 2013, Saunders. p. 259

Figure 3. shows how the recurrent laryngeal nerve (translargeal) is blocked. After
entering the needle into the trachea, make an air aspiration before the injection of
drugs. (Taken from Artime CA, Sanchez A: Preparation of the patient for awake intu-
bation. In Hagberg CA, editor. Benumof and Hagberg’s airway management, 3* ed,
Philadelphia, 2013, Saunders, p. 259.)

the Nerve blocks, the Thoracic surgeon was prepared for a
rigid bronchoscopy the patient’s bedside and 0.25 intra-
venous Atropine was administrated, 30 minutes before
the nerve block.

The airway nerve block was performed after explain-

Completely
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Moderate Very
satisfied

0 1 2 3 4 5 6 7 8 9 10

Figure 4. Patient and thoracic surgeon consent

ing the block method to the patient and obtaining the
informed consent. Airway nerve blocks include bilateral
glossopharyngeal block for oropharynx, bilateral superior
laryngeal block for larynx above the cords, and translaryn-
geal block for larynx and trachea below the cords. This
research has been approved in the Ethics Committee of
Babol University of Medical Sciences as registration code
IR.MUBABOL.HRI.REC.1398.232.

The procedure was done in the operation room. Ba-
sic monitoring included electrocardiography, heart rate,
pulseoximetry, and Noninvasive blood pressure. Oxygen
was administered by face mask.

Before starting the block, intravenous fentanyl was ad-
ministered 50 to 150 micrograms for the patient’s comfort
and 0.25 mg intravenous atropine was prescribed to re-
duce oral and airway secretion. Patient comfort and seda-
tion score were determined based on the Ramsay Sedation
Scale. The procedure was performed when the patients’ se-
dation score based on Ramsey’s score was 2 (Patient is coop-
erative, oriented, and tranquil) or 3 (Patient responds only
to commands).

Bilateral superior laryngeal nerve blocks were per-
formed with 3 mL of 2% lidocaine. This block was injected
percutaneously into thyrohyoid membrane midway be-
tween the lateral aspect of the hyoid and superior cornea
of the thyroid cartilage. Glossopharyngeal nerve blocks:
one milliliter 1% lidocaine is injected just to posterior ton-
sillar pillar (aspirate first, avoid carotid artery injection).

Translaryngeal block was performed with 3 mL of 2%
lidocaine into tracheal lumen through the cricothyroid
membrane.

Bronchoscopy started after a successful block test (re-
moval of swallowing and coughing reflux). To evaluate the
quality of the airway nerve block, the intubation score was
used when entering the bronchoscope into the trachea (Ta-
ble 1).

Intubation condition excellent = all scores are excel-
lent; good = all scores are excellent or good; clinically ac-
ceptable intubation = excellent and good condition

Patient and thoracic surgeon’s satisfaction were deter-
mined on a Likert scale from 0 (completely dissatisfied)
to 10 (very satisfied). We evaluated the demographic data,
cause of tracheal stenosis, the quality of the airway nerve
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Table 1. Intubation Score During the Passage of Rigid Bronchoscope into the Trachea
(11)

Variable
Intubation Score

Excellent Good Poor

Vocal cord movement Open Moving Closing

Coughing None Slight Sustained

Limb movement None Slight Vigorous

block (Intubation score), patients’ satisfaction from bron-
choscopy and thoracic surgeons’ satisfaction. The compli-
cations of nerve blocks were recorded.

4. Results

From 2002 to 2017, 17 patients with tracheal steno-
sis who were candidates for dilatation with bronchoscopy
and accepted the upper nerve block were included.

Block quality was acceptable in 16 patients (94%) and
one patient was not acceptable, but the surgeon per-
formed a rigid bronchoscopy immediately due to bron-
chospasm and then continued using intravenous anes-
thetics.

Table 3 shows background information and the cause
of tracheal stenosis.

Fifteen patients received fentanyl and only two pa-
tients did not need the intravenous sedation. Of the 17 pa-
tients, 14 were male and 3 were female. The mean age of
patients was 29.59 ± 11.59. The average satisfaction of the
surgeon was 8.82± 1.13 and the satisfaction of patients with
anesthesia was 8.89± 1.16. There was one serious complica-
tion (laryngospasm) in one patient (Tables 2 and 3).

5. Discussion

From 2002 to 2017, 17 patients were enrolled in this
study with a diagnosis of tracheal stenosis that was candi-
dates for dilatation with rigid bronchoscopy and accepted
nerve block method.

In 16 patients, block quality was acceptable for rigid
bronchoscopy (94%). Serious complications were observed
in one patient (laryngospasm).

Chatrath et al. conducted an observational study on
50 ASA I-II patients who were candidates for fiberoptic
bronchoscopy intubation. In the method, glycopyrolate as
an anticholinergic and low dose of sedative agents were
administered; the bilateral blocks of SLN, bilateral glos-
sopharyngeal and RLN (transtracheal) with lidocaine 2%
were performed. They concluded that the upper airway

nerve block for tracheal intubation with fiberoptic bron-
choscopy provides better patient comfort and hemody-
namic stability. In our study, the glossopharyngeal block
was performed intraorally, but in Chatrath’s study, this
block was performed extraorally (perihyoid approach).
Similar to our study the quality of intubation was accept-
able in more than 90% of patients (11).

Ramaswamy et al. reported a patient with rigid bron-
choscopy and dilatation due to respiratory distress after
long-term intubation with a diagnosis of tracheal steno-
sis by combining Nerve block and intravenous drugs. They
concluded that the combination of upper airway nerve
block and intravenous drugs was appropriate for patients
with respiratory distress and poor medical evaluation (16).
The patient’s symptoms and anesthesia management were
similar to our patient.

Ito et al. introduced a 65-year-old woman with a his-
tory of tracheal stenosis who candidate for dilatation of
trachea. The patient was sedated with midazolam and
doxmedetomedine. Under the guide of bronchoscopy, tra-
cheal tube number 5 was placed above the site of the steno-
sis. Then, the trachea dilated by ablation with argon laser
and balloon. Eventually, the tube number 7 was passed
from the stenosis, and the patient was extubated after
spontaneous respiration (8).

The block and procedure approach was similar to
our study. The method of sedation was Midazolam and
Dexmedetomidine. These combination does not increase
the risk of respiratory depression.

In most studies, anticholinergic drugs such as glycopy-
rillate were prescribed before the block to reduce respira-
tory secretion, but in our study, low-dose atropine (0.25)
was prescribed because glycopyrrolate was not available
(8, 16).

Chumpathong et al. studied the incidence and risk fac-
tors of hypoxia during anesthesia in 126 tracheal stenosis
patients undergoing intravenous anesthesia with sponta-
neous breathing for dilatation and stent insertion. The
main cause of tracheal stenosis was tuberculosis (41.3%)
and malignancy (35.7%). The incidence of hypoxia was
25.5% during anesthesia (17). In our study, the rigid bron-
choscopy was performed with nerve block with sponta-
neous respiration, and the incidence of hypoxemia was 2
patients (11.76%).

The present study encountered some limitations. For
instance, the glossopharyngeal nerve block was performed
by the intraoral method. Although an anesthesiologist was
experienced in this work, this approach requires patient
cooperation and is now less acceptable.
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Table 2. Characteristics, Quality of Block, Patient and Surgeon Consent and Complication of 17 Tracheal Stenosis Patients

Variable Sex Age (year) Quality of Block Surgeon Satisfaction Patient Satisfaction Complication

1 M 26 Good 8 9 -

2 F 21 Excellent 8 10 Hypertension

3 M 26 Poor 6 7 Laryngospasm Severe hypoxemia

4 M 24 Good 9 8 -

5 M 26 Excellent 10 9 -

6 F 29 Excellent 10 10 -

7 M 28 Good 8 8 Tachycardia

8 M 31 Excellent 10 10 -

9 M 24 Good 7 7 Cough, Mild hypoxemia

10 M 70 Excellent 9 9 -

11 M 18 Good 9 8 -

12 M 26 Good 9 7 -

13 M 26 Good 9 9 -

14 M 40 Excellent 10 9 -

15 M 34 Excellent 10 10 -

16 M 28 Excellent 10 10 -

17 M 26 Good 9 10 -

Table 3. Demographic Data of 17 Tracheal Stenosis Patients

Characteristic Value

Gender (male/female) 14/3

Age (year), Mean 29.59 ± 11.59

Patients’ consent 8.89 ± 1.16

Surgeons’ consent 8.82 ± 1.13

Post-intubation tracheal stenosis, No. (%) 9 (52.94)

Post-tracheostomy tracheal stenosis, No. (%) 5 (29.41)

Post-anastomotic stenosis, No. (%) 1 (5.88)

Endotracheal tumor, No. (%) 2 (11.76)

5.1. Conclusion

The upper airway nerve block method is a suitable
anesthesia technique for patients with tracheal stenosis
who are candidates for the tracheal dilatation with rigid
bronoscopy, especially when the patient has respiratory
distress and has not been evaluated before surgery.
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