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Awake intubation for thoracic aortic
aneurysm causing esophageal stenosis
with food residues and compression
of the pulmonary artery and left bronchi: a case
report
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Abstract
Background: Anesthetic management of thoracic aortic aneurysms (TAAs) is sometimes difficult due to fatal com‑
plications, including hypovolemic shock secondary to aneurysm rupture. We report the successful management of an
impending rupture of a TAA with associated esophageal stenosis and compression of the pulmonary artery and left
bronchi.
Case presentation: An 83-year-old woman, diagnosed with an impending rupture of the ascending TAA, was sched‑
uled to undergo emergency total aortic arch replacement. Computed tomography showed esophageal stenosis with
significant amounts of food residues in the thoracic esophagus and compression of the pulmonary artery and bron‑
chi. We performed awake intubation and superior laryngeal nerve block with light sedation to prevent aspiration and
aneurysmal rupture, respectively. General anesthesia was induced immediately after the intubation. No intraoperative
complications occurred.
Conclusions: Performing awake intubation with a superior laryngeal nerve block and sedation may prevent aspira‑
tion of food residues and hemodynamic changes that may lead to rupture.
Keywords: Thoracic aortic aneurysms, Awake intubation, Superior laryngeal nerve block, Transesophageal
echocardiography
Background
Anesthetic management of thoracic aortic aneurysms
(TAAs) is sometimes difficult because of its fatal complications, such as hypovolemic shock due to an aneurysm
rupture [1]. TAAs reportedly induce airway compression
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due to hypoxia and dysphagia. However, there are few
reports on the anesthetic management of an impending
rupture of TAA with both esophageal stenosis and airway
compression. We report the successful management of
an impending rupture of a TAA with associated esophageal stenosis as well as compression of the pulmonary
artery and left bronchi.

Case presentation
Written informed consent was obtained from the patient
for the publication of this case.
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An 83-year-old woman (height, 150 cm; weight, 58 kg),
diagnosed with an impending rupture of an ascending
TAA, was scheduled to undergo emergency total aortic
arch replacement. She had a meal 2 h before the onset of
chest pain and dyspnea, occurring 5 h prior to anesthetic
induction. Due to the emergency nature of the case,
the preoperative examination was not performed completely. Since no cardiac function tests were performed,
details of preoperative cardiac function were unknown.
The patient’s medical history was unremarkable, with no
history of medication use. Regarding preoperative blood
test results, there was a slight increase in C-reactive protein (0.38 mg/dl) and fibrinogen degradation product
(40.2 μg/ml) levels. Moreover, D-dimer levels (24.4 μg/
ml) were elevated; however, the levels were not sufficient to cause disseminated intravascular coagulation.
In the emergency department, computed tomography
(CT) revealed an impending rupture of the ascending
TAA and esophageal stenosis with significant amounts
of food residues in the upper thoracic esophagus (Fig. 1).
In addition, the TAA compressed the pulmonary artery
and left bronchi (Fig. 2). To avoid TAA rupture and
hypoxia due to cessation of respiration, the patient was
intubated while being awake, without the insertion of a
transesophageal echocardiography (TEE) probe. In the
operating room, the patient was placed on a standard
monitor. The electrocardiogram showed a sinus rhythm,
and the heart rate was 105 beats per minute. The arterial
blood pressure of the cannulated left radial artery had a
systolic pressure of approximately 100 mmHg and a diastolic pressure of approximately 50 mmHg. The peripheral
oxygen saturation was approximately 80% with oxygenation at 10 L/min via a reservoir-bag mask. After attaching
the monitors, preoxygenation was administered with an
FiO2 of 1.0 and oxygen flow rate of 10 L/min. This was
sustained until the end of anesthesia induction.
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Fig. 2 Preoperative CT scan showing a large thoracic aortic
aneurysm (TAA) (red dotted line circle) impending rupture. TAA is
compressing the pulmonary artery (black arrow) and left bronchi (red
arrow)

A bilateral superior laryngeal nerve block was performed using an anatomical landmark-guided technique
with 2 mL of 1% lidocaine [2]. We achieved this block
using the greater horn of the hyoid bone and the superior horn of the thyroid cartilage as landmarks. Using a
27-gauge needle, we used the space through the thyroid
membrane between them at a depth of 1 cm to inject
lidocaine on both sides. Then, topical anesthesia was
applied to the oropharyngeal mucosa with a 4% lidocaine
spray. Awake endotracheal intubation was performed
using a McGrath MAC® video laryngoscope with light
sedation, induced by intravenous midazolam 3 mg and
fentanyl 200 mg. After confirming the successful intubation, 50 mg of rocuronium and 2 mg of nicardipine
were intravenously administered. During intubation,
the pharyngeal reflex was mild and there was no aspiration, development of hypoxia, or rapid hemodynamic
changes. The general anesthesia was maintained with
a continuous infusion of remifentanil (0.2–0.3 mcg/kg/

Fig. 1 Axial section (A) and sagittal section (B) of preoperative thoracic computed tomography (CT). There is a significant amount of food residues
in the upper thoracic esophagus (yellow dotted line circle) (A, B). Thoracic aortic aneurysm with impending rupture (red dotted line circle) is
compressing the thoracic esophagus with food residues
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min), propofol (controlled target blood concentration
at 1.0–2.0 mcg/mL, monitored by a bispectral index of
40–60), and single-dose infusion of rocuronium (10 mg
per 30 min). Postoperatively, a single dose of fentanyl
(600 mcg), a continuous infusion of dexmedetomidine
(0.4 mcg/kg/h), and propofol (20 mg/h) were administrated intravenously.
There were no intraoperative complications. The
patient was transferred to the intensive care unit. The
operating time was 5 h 11 min, and the anesthetic time
was 6 h 31 min. A total of 6194 mL of blood was lost,
while 12,550 mL of blood was transfused. There were
no complications, such as pulmonary aspiration, development of hypoxia, or TAA rupture. TEE was not performed. Postoperatively, the patient’s saturation in
oxygenation improved greatly and the hemodynamic
parameters were within normal ranges. The patient
was extubated on postoperative day 5. The duration of
mechanical ventilation was 116 h.

Discussions
This is a case of an impending TAA rupture, complicated
by esophageal stenosis with a significant amount of food
residues, and hypoxia due to compression of the pulmonary artery and left bronchi. This patient had a high risk
of aspiration because fasting had not been observed, and
she developed esophageal stenosis resulting from residual food particles [3]. Moreover, the patient experienced
hypoxia before anesthetic induction. During anesthesia
induction, pulmonary aspiration, development of hypoxemia, and rapid hemodynamic changes that may lead
to rupture were avoided. To achieve this, endotracheal
intubation with a superior laryngeal nerve block was performed while the patient was awake under light sedation.
The common options for anesthesia induction in
patients at risk of pulmonary aspiration include awake
endotracheal intubation, and rapid sequence induction and intubation (RSII). During awake intubation, the
patient can spit out the aspirated contents. Furthermore,
awake intubation with oxygenation preserves spontaneous breathing and prevents hypoxia development [4]. In
contrast, RSII can possibly increase the morbidity and
mortality of patients with hypoxia [5–7]. Thus, awake
intubation was performed in this patient.
Although the patient came to the hospital within 3 h
from the onset of her symptoms, CT revealed signs of
an impending rupture. This implied the rapid enlargement of the TAA and its near rupture. Therefore, the
risk of rupture was considerably high. To prevent
hemodynamic changes that may lead to rupture during
intubation, light sedation was performed with intravenous administration of midazolam and fentanyl. A
superior laryngeal nerve block was also conducted, and
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antihypertensives were administered. Previous case
reports have documented successful awake intubation
procedures with the use of a superior laryngeal nerve
block [8]. The superior laryngeal nerve, a branch of
the vagal nerve, provides sensory input from the lower
pharynx and upper larynx, including the glottic surface of the epiglottis and the aryepiglottic folds [2]. The
block decreases sensory inputs from the lower pharynx
and upper larynx. This may contribute to the suppression of noxious stimuli that may cause rupture during
intubation. However, there is an increased risk of aspiration because the block inhibits the deglutition reflex.
This is circumvented by performing awake intubation,
wherein the patient can spit out aspirated contents.
According to the American Society of Echocardiography and the Society of Cardiovascular Anesthesiologists
guidelines [9], intubation was absolutely contraindicated
in the present case due to the possibility of esophageal
perforation secondary to esophageal stenosis. Esophageal
stenosis due to TAA was observed in this patient. Thus,
performing TEE would have caused esophageal perforation. Since the TAA with an impending rupture was
located at the esophageal border, the TEE insertion could
have caused TAA rupture.
In summary, this was a case of an impending TAA
rupture, causing esophageal stenosis and hypoxia due to
compression of the pulmonary artery and left bronchi.
Performing awake endotracheal intubation with a superior laryngeal nerve block and light sedation effectively
prevented food residue aspiration, hypoxia development,
and hemodynamic changes that could have led to rupture
in the present case. TEE probes should not be inserted in
esophageal stenosis cases due to giant TAAs.
Abbreviations
TAA: Thoracic aortic aneurysm; TEE: Transesophageal echocardiography; CT:
Computed tomography; RSII: Rapid sequence induction and intubation.
Acknowledgements
We would like to thank Editage (www.editage.com) for English language
editing.
Authors’ contributions
YS and HK treated the patient and wrote the manuscript. TS and HK treated
the patient. AS and MK helped to design the case report. All the authors
reviewed and approved the final draft.
Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.
Availability of data and materials
Not applicable.

Declarations
Ethics approval and consent to participate
Not applicable.

Suda et al. JA Clinical Reports

(2022) 8:46

Consent for publication
Written informed consent was obtained from the patient for the publication
of this case.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Anesthesiology and Critical Care Medicine, Asahikawa Medi‑
cal University, Midorigaoka‑higashi 2‑1‑1‑1, Asahikawa, Hokkaido 078‑8510,
Japan. 2 Department of Cardiac Surgery, Asahikawa Medical University,
Midorigaoka‑higashi 2‑1‑1‑1, Asahikawa, Hokkaido 078‑8510, Japan.
Received: 17 January 2022 Revised: 10 June 2022 Accepted: 14 June 2022

References
1. Kawachi Y, Toshima Y, Nakashima A, Arinaga K, Komesu I. Emergency
surgery results in life-threatening thoracic aortic disease. Jpn J Thorac
Cardiovasc Surg. 2002;50:158–64. https://doi.org/10.1007/BF02913197.
2. Michael AG. Miller’s anesthesia. 9th ed. Philadelphia: Elsevier; 2019. p.
1385.
3. Asai T. Editorial II: Who is at increased risk of pulmonary aspiration? Br J
Anaesth. 2004;93:497–500. https://doi.org/10.1093/bja/aeh234.
4. Ahmad I, El-Boghdadly K, Bhagrath R, Hodzovic I, McNarry AF, Mir F, et al.
Difficult Airway Society guidelines for awake tracheal intubation (ATI) in
adults. Anaesthesia. 2020;75:509–28. https://doi.org/10.1111/anae.14904.
5. El-Orbany M, Connolly LA. Rapid sequence induction and intubation:
current controversy. Anesth Analg. 2010;110:1318–25. https://doi.org/10.
1213/ANE.0b013e3181d5ae47.
6. Heffner AC, Swords DS, Neale MN, Jones AE. Incidence and factors associ‑
ated with cardiac arrest complicating emergency airway management.
Resuscitation. 2013;84:1500–4. https://doi.org/10.1016/j.resuscitation.
2013.07.022.
7. De Jong A, Rolle A, Molinari N, Paugam-Burtz C, Constantin JM, Lefrant
JY, et al. Cardiac arrest and mortality related to intubation procedure
in critically ill adult patients: a multicenter cohort study. Crit Care Med.
2018;46:532–9. https://doi.org/10.1097/CCM.0000000000002925.
8. Iida T, Suzuki A, Kunisawa T, Iwasaki H. Ultrasound-guided superior laryn‑
geal nerve block and translaryngeal block for awake tracheal intubation
in a patient with laryngeal abscess. J Anesth. 2013;27:309–10. https://doi.
org/10.1007/s00540-012-1492-5.
9. Hahn RT, Abraham T, Adams MS, Bruce CJ, Glas KE, Lang RM, et al.
Guidelines for performing a comprehensive transesophageal echocar‑
diographic examination: recommendations from the American Society
of Echocardiography and the Society of Cardiovascular Anesthesiologists.
Anesth Analg. 2014;118:21–68. https://doi.org/10.1213/ANE.0000000000
000016.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Page 4 of 4

