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Is Cricothyroid Membrane Puncture for Topical
Anesthetic Administration in Flexible
Bronchoscopy and EBUS/TBNA Safe

for the Patient?

To the Director,

Flexible bronchoscopy and EBUS are very common techniques
in pulmonology for the diagnosis and management of patients with
lung disease and the study of the mediastinum. The scope can
be introduced nasally or orally in case of EBUS.>* However, they
are poorly tolerated by patients, so sedation and local anesthesia
become very important,! being lidocaine the most used.? Inade-
quate anesthesia can cause excessive coughing and exposes the
patient to complications such as pneumothorax. The most com-
mon method is to use a local lidocaine spray, introducing it into
the oropharynx to numb both the oropharynx and the larynx itself.
An alternative is the puncture of the cricothyroid membrane to
administer the anesthetic directly into the airway.’ In this way
the cough stimulus is triggered and the anesthetic is distributed
throughout the larynx thanks to the mechanical stimulus and the
airflow generated by the cough. The aim of the study is to evaluate
whether cricothyroid puncture is safe, effective, and well tolerated
by patients.

This is a prospective observational study performed in a Respi-
ratory Endoscopy and Interventional Pulmonology Unit of a tertiary
hospital. One hundred forty-five patients were included in the
study who underwent flexible bronchoscopy or EBUS between July
2023 and January 2024. Patients were excluded from the study if
they had a platelet count below 44,000, hemoptysis or if the pul-
monologist performing the test considered cricothyroid puncture
unnecessary.

All patients gave informed consent prior to the procedure and
confirmed that they were not allergic to lidocaine or other anesthet-
ics. This study evaluates the complications, symptoms, and internal
and external signs that may appear in patients after puncture of the
cricothyroid membrane. In all procedures, the cricothyroid mem-
brane was punctured after an initial bolus of the sedative propofol.
Patients were continuously monitored throughout the procedure
and supplemental oxygen was administered. The puncture was
performed by the responsible endoscopist, while additional seda-
tion and local anesthesia were administered by an experienced
nurse from the respiratory endoscopy unit. The cricothyroid mem-
brane puncture procedure consisted of locating the membrane and
disinfecting the area with 70% alcohol. A 23 G gauge needle con-
nected to a 5 ml syringe was used to inject 2 ml of 2% lidocaine. In
addition, 2% lidocaine gel was applied to the nostrils to anesthetize
and lubricate the area in case of nasal bronchoscopy. During the
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procedure, the doses of propofol and lidocaine, whether the patient
coughed before crossing the vocal cords, and signs of bleeding at
the puncture site were recorded. After the procedure, the puncture
site was examined for external signs such as hematoma, erythema,
or swelling/infection. They were asked for pain at the puncture site,
as measured by the Visible Analog Pain Scale (VAS). In addition, 51
patients agreed to participate in a follow-up telephone interview
conducted between the 7th and 10th day after the procedure, in
which they were asked about persistent pain, skin signs or whether
they would be willing to undergo cricothyroid puncture again if
necessary.

The results of the study demonstrated that cricothyroid mem-
brane puncture was safe and effective as a method of local
anesthesia for bronchoscopy and EBUS. Of 145 patients, 63.4%
were male, with a mean age of 62 years (range: 29-87 years).
One hundred eleven bronchoscopies and 34 EBUS were performed.
The bolus of propofol administered was 58.7 +15.04 mg and the
total dose of propofol was 283.55+158.19mg. The amount of
2% lidocaine used in the upper airway was 3.31+12.6 mg, in the
lower airway 168.13 +73.81 mg and in total 211.65+78.11 mg.
Only eight patients had cough before vocal cord access. These
patients received an additional bolus of anesthetic in the larynx.
The remaining patients did not require additional local anesthetic,
which facilitated the operator’s access to the vocal cords. One hun-
dred twenty-three patients (84%) presented with a bloody spot at
the puncture site, 21 (14.5%) presented with slight bleeding and
only 1 presented with moderate bleeding (Fig. 1). At the end of the
examination and after the patient had recovered from sedation, 127
(87.5%) had no external local signs, 8 (5.5%) had a small hematoma,
10(6.8%) had erythema and none had signs of swelling and/or infec-
tion (Fig. 2). Only 11 (7.5%) patients reported local pain, with the
highest score being 2 on the VAS pain scale. Of the 51 patients inter-
viewed by telephone, 11.7% reported small hematoma. Those who
presented erythema on the day of the examination disappeared a
few hours after the examination. Only 4 reported little or mild pain,
and only 1 reported moderate pain. Fifty of them would undergo the
procedure again if necessary. The study highlights that the use of
cricothyroid membrane puncture for local anesthesia significantly
facilitates the passage of the bronchoscope through the larynx dur-
ing bronchoscopy, reducing patient discomfort and the need for
additional doses of lidocaine.

This technique avoids coughing as the bronchoscope passes
through the vocal cords, making the procedure gentler and more
effective. Bronchoscopy is usually performed under conscious
sedation,® but local anesthesia, especially in the larynx is essential.’
The larynx naturally resists foreign bodies such as the broncho-
scope or anesthetic fluid as it attempts to protect the vocal cords
and airway. However, puncture of the cricothyroid membrane
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Fig. 2. External cutaneous signs produced by puncture of the cricothyroid membrane. (A) Puncture site, (B) erythema, and (C) haematoma.

injects the anesthetic directly into the proximal airway, causing
a cough that distributes the anesthetic throughout the larynx,
effectively desensitizing it and eliminating the need for additional
anesthetic. The study agrees with previous research,® which shows
that cricothyroid puncture reduces the need for additional doses
of local anesthetic, which reduces the risk of side effects related
to lidocaine.?~!! Although this study did not compare anesthetic
doses with other techniques, it confirms that most patients did not
require additional doses.!? This method has proved to be safer and
more effective, especially for procedures such as endobronchial
bronchoscopy ultrasound (EBUS), which involves a larger, stiffer
endoscope and requires multiple airway entries.!314 The technique
was well tolerated, with minimal local complications. Only one
patient experienced moderate bleeding and most had no outward
signs from the puncture. Authors acknowledge some limitations,
such as not comparing the cricothyroid puncture technique with
other methods of local anesthesia. It also did not evaluate the diffi-
culties encountered during procedures requiring repeated airway
entries, such as cryoprobe mediastinal biopsy. Despite these limita-
tions, the study concludes that cricothyroid membrane puncture is
a safe, effective and well-tolerated technique for the patient, facil-
itates passage of the bronchoscope through the larynx, reducing
cough and minimizing the need for additional anesthesia, and is
therefore suitable for repeated bronchoscopies.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Conflict of Interests

The authors declare not to have any conflicts of interest that may
be considered to influence directly or indirectly the content of the
manuscript.

Declaration of Generative Al and Al-assisted Technologies in
the Writing Process

Artificial intelligence has not been used in the development of
this manuscript.

References

1. Webb AR, Woodhead MA, Dalton HR, Grigg JA, Millard FJ. Topical nasal anaesthe-
sia for fibreoptic bronchoscopy: patients’ preference for lignocaine gel. Thorax.
1989;44:674-5, http://dx.doi.org/10.1136/thx.44.8.674.

2. Du Rand IA, Blaikley ], Booton R, Chaudhuri N, Gupta V, Khalid S,
et al. British Thoracic Society guideline for diagnostic flexible bron-
choscopy in adults: accredited by NICE. Thorax. 2013;68 Suppl. 1:i1-44,
http://dx.doi.org/10.1136/thoraxjnl-2013-203618.

3. Wahidi MM, Jain P, Jantz M, Lee P, Mackensen GB, Barbour SY, et al. American
College of Chest Physicians consensus statement on the use of topical anesthesia,
analgesia, and sedation during flexible bronchoscopy in adult patients. Chest.
2011;140:1342-50, http://dx.doi.org/10.1378/chest.10-3361.

4. Mohan A, Madan K, Hadda V, Tiwari P, Mittal S, Guleria R, et al
Guidelines for diagnostic flexible bronchoscopy in adults: Joint Indian
Chest Society/National College of chest physicians (I)/Indian association for
bronchology recommendations. Lung India. 2019;36 Supplement:S37-89,
http://dx.doi.org/10.4103/lungindia.lungindia-108_19.

5. Madan K, Iyer H, Arunachalam M, Mittal S, Tiwari P, Hadda V, et al.
The cricothyroid versus the spray-as-you-go method for topical anes-
thesia during flexible bronchoscopy: a systematic review and meta-
analysis of randomized controlled trials. Lung India. 2021;38:416-24,
http://dx.doi.org/10.4103/lungindia.lungindia-937_20.

6. Diette GB, White P Jr, Terry P, Jenckes M, Wise RA, Rubin HR.
Quality assessment through patient self-report of symptoms pre-
fiberoptic and postfiberoptic bronchoscopy. Chest. 1998;114:1446-53,
http://dx.doi.org/10.1378/chest.114.5.1446.

7. Mittal S, Gupta N, Iyer H, Biswal SK, Tiwari P, Hadda V, et al. The
cricothyroid versus spray-as-you-go method for topical anesthesia during
endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-
TBNA): the CRISPEN randomized clinical trial. Lung India. 2021;38:223-8,
http://dx.doi.org/10.4103/lungindia.lungindia_801_20.

8. Hamad S, Al-Alawi M, Devaney N, Subramaniam A, Lane S. Evaluation
of the efficacy of transcricoid lignocaine as adjunctive local anaes-
thesia for fiberoptic bronchoscopy. Ir ] Med Sci. 2015;184:273-6,
http://dx.doi.org/10.1007/s11845-014-1099-y [Epub 15.03.14].

9. Antoniades N, Worsnop C. Topical lidocaine through the bronchoscope
reduces cough rate during bronchoscopy. Respirology. 2009;14:873-6,
http://dx.doi.org/10.1111/j.1440-1843.2009.01587 .

10. Du Rand IA, Barber PV, Goldring ], Lewis RA, Mandal S, Munavvar M,
et al. British Thoracic Society guideline for advanced diagnostic and ther-


dx.doi.org/10.1136/thx.44.8.674
dx.doi.org/10.1136/thoraxjnl-2013-203618
dx.doi.org/10.1378/chest.10-3361
dx.doi.org/10.4103/lungindia.lungindia_108_19
dx.doi.org/10.4103/lungindia.lungindia_937_20
dx.doi.org/10.1378/chest.114.5.1446
dx.doi.org/10.4103/lungindia.lungindia_801_20
dx.doi.org/10.1007/s11845-014-1099-y
dx.doi.org/10.1111/j.1440-1843.2009.01587.x

G Model
ARBRES-3704; No.of Pages3

M. Sanchez-Samblancat, D.A. Cruz-Chamorro, S. Peris-Cuenca et al.

11.

12.

13.

14.

apeutic flexible bronchoscopy in adults. Thorax. 2011;66 Suppl. 3:iii1-21,
http://dx.doi.org/10.1136/thoraxjnl-2011-200713.

Mittal S, Mohan A, Madan K. Ventricular tachycardia and cardiovascular collapse
following flexible bronchoscopy: lidocaine cardiotoxicity. ] Bronchology Interv
Pulmonol. 2018;25:e24-6, http://dx.doi.org/10.1097/LBR.0000000000000448.
Webb AR, Fernando SS, Dalton HR, Arrowsmith JE, Woodhead MA,
Cummin AR. Local anaesthesia for fibreoptic bronchoscopy: transcricoid
injection or the “spray as you go” technique? Thorax. 1990;45:474-7,
http://dx.doi.org/10.1136/thx.45.6.474.

Lechtzin N, Rubin HR, White P Jr, Jenckes M, Diette GB. Patient satisfac-
tion with bronchoscopy. Am ] Respir Crit Care Med. 2002;166:1326-31,
http://dx.doi.org/10.1164/rccm.200203-2310C [Epub 19.07.02].

Maturu VN, Prasad VP, Vaddepally CR, Dommata RR, Sethi S. Endo-
bronchial ultrasound-guided mediastinal lymph nodal cryobiopsy in patients
with nondiagnostic/inadequate rapid on-site evaluation: a new step in
the diagnostic algorithm. ] Bronchology Interv Pulmonol. 2024;31:2-12,
http://dx.doi.org/10.1097/LBR.0000000000000913.

Archivos de Bronconeumologia Xxx (XXXX) XXX—-XXX

Maria Sanchez-Samblancat*,

Dario Alexander Cruz-Chamorro, Selene Peris-Cuenca,
Cristina Luna-Pardo, Raquel Martinez-Tomas,

Andrés Briones-Gémez, Enrique Cases-Viedma

Unidad de Endoscopias Respiratorias y Neumologia Intervencionista,
Hospital Universitario y Politécnico La Fe, Valencia, Spain

* Corresponding author.
E-mail address: mariassamblancat@gmail.com
(M. Sanchez-Samblancat)


dx.doi.org/10.1136/thoraxjnl-2011-200713
dx.doi.org/10.1097/LBR.0000000000000448
dx.doi.org/10.1136/thx.45.6.474
dx.doi.org/10.1164/rccm.200203-231OC
dx.doi.org/10.1097/LBR.0000000000000913
mailto:mariassamblancat@gmail.com

	Is Cricothyroid Membrane Puncture for Topical Anesthetic Administration in Flexible Bronchoscopy and EBUS/TBNA Safe for th...
	Funding
	Conflict of Interests
	Declaration of Generative AI and AI-assisted Technologies in the Writing Process

	References

