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Case Report
Difficult tracheal extubation due to endotracheal tube malfunction: A

challenge during the COVID-19 pandemic
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صخلملا

بوبنلأاعزنربتعي.يوجلاءابهلادلوييبطءارجإوهيماغرلابوبنلأاعزن
راشتنارطخنمديزتيتلاةريطخلاتافعاضملانمةيئاوهلاةبصقلانمبعصلا
لمتحي.١٩-ديفوكةحئاجءانثأةصاخ،ةضرمملالماوعلاراشتناويسفنتلاءابهلا
نعاريرقتمدقن.ةحئاجلاءانثأةبوعصرثكأبوبنلأاعزنةبوعصةرادإنوكتنأ
يماغرلابوبنلأاةفكيفلطعببسبةبعصلابوبنلأاعزنتلااحنمنيتلاح
ريبادتوءاوهلاىرجميفةصاختاروانممادختسامت.١٩-ديفوكةحئاجءانثأ
هذهتلااحلاةلسلسطلست.حاجنبةعقوتملاريغةلضعملاةرادلإىودعلاةحفاكم
فصي.ةبعصلابوبنلأاعزنةئيبيف١٩-ديفوكسوريفلاقتنارطخىلعءوضلا
عزنةبوعصيفةلثمتملاةردانلاةلضعمللةيلعافتلاوةيئاقولاةرادلإاريرقتلااذه
.بوبنلأا

بوبنأعزن؛يوجلاءابهلادلوييبطءارجإ؛١٩-ديفوك:ةيحاتفملاتاملكلا
ىودعلاةحفاكمتاءارجإ؛بعصلاءاوهلاىرجم؛ةيئاوهلاةبصقلا

Abstract

Tracheal extubation is an aerosol-generating medical

procedure. Difficult tracheal extubation is a serious

complication that increases the risk of respiratory aerosol
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and pathogen spread, especially during the COVID-19

pandemic. The management of difficult extubation is

potentially even more challenging during the pandemic.

We report two cases of difficult extubation due to endo-

tracheal tube cuff malfunction during the COVID-19

pandemic. Special airway maneuvers and infection con-

trol measures were employed to successfully manage the

unexpected dilemma. This case series highlights the risk

of COVID-19 virus transmission during difficult extuba-

tion. This report describes the preventive and reactive

management of difficult extubation.
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Introduction

Tracheal extubation is an aerosol-generating medical pro-
cedure (AGMP) that has caused more concerns during the

coronavirus disease (COVID-19) pandemic.1,2 Difficult
tracheal extubation is defined as failed or incomplete attempts
of purposeful removal of a patient’s endotracheal tube (ETT).
his is an open access article under the CC BY-NC-ND license
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It is a rare and risky perioperative or critical care complication.
It has increased safety implications during a respiratory

pandemic. Difficult extubation may be related to mechanical
problems, such as ETT malfunction, transfixation by surgical
or pharyngeal device, and complications of head or neck

surgery. It may be related to technical issues such as
inadequate management of the ETT device, difficult tracheal
intubation, inappropriate airway management, patient’s

posture, and patient’s comorbidities. Difficult extubation is
usually unexpected, multifactorial, and challenging to
manage.3 The management of this delicate AGMP problem
has been both more challenging and important. There is no

study on difficult tracheal extubation during a respiratory
pandemic. This is a case series and review of this rare clinical
dilemma during the COVID-19 pandemic.

Case reports

An adult female underwent urgent laparoscopic oopho-
rectomy during the COVID-19 pandemic. The patient had a
low risk of COVID-19 infection. The anaesthesiologist and
the assistant used personal protective equipment (PPE)

comprising goggles, N95 facemask, gloves, and gown. Gen-
eral anaesthesia was induced in a modified rapid sequence
fashion using intravenous propofol and rocuronium and was

maintained with propofol infusion, rocuronium boluses, and
titrated hydromorphone doses. Direct Macintosh laryngos-
copy and ETT insertion were uneventful. The patient was

intubated using a size-7 Shiley� tracheal tube with a high-
volume, low-pressure, thin-walled, and flexible cuff (Covi-
dien, Mexico). The ETT was properly checked preopera-
tively and was not defective. Two grams of intravenous

magnesium were administered routinely. The patient was in
the head-down position for 90 min of uneventful surgery. At
anaesthesia emergence and full reversal of neuromuscular

blockade, tracheal extubation was difficult, the ETT was
stuck, and the patient became agitated. Anaesthesia was re-
established with propofol. The anaesthesiologist and the

assistant added face shield as PPE. Videolaryngoscopy
showed that the ETT cuff failed to deflate adequately, with a
distal semi-circumferential cuff herniation flap catching on

the glottis. Lidocaine was sprayed on the glottis and ETT
cuff. Subsequent ETT circumrotation enabled tracheal
extubation. Adequate pharyngeal and tracheal suctioning
was performed before extubation. Tracheal extubation was

performed with simultaneous continuous endotracheal suc-
tioning. The patient’s postoperative course was uneventful
and she was discharged home after 4 h. No airway compli-

cation at 24 h was reported.
An adult male had urgent laparoscopic cholecystectomy

during the COVID-19 pandemic. The patient also had a low

risk of COVID-19 infection. The anaesthesiologist and the
assistant usedPPEcomprising goggles,N95 facemask, gloves,
and gown. Modified rapid sequence general anaesthesia was
induced with intravenous propofol and cisatracurium and

wasmaintainedwithpropofol infusion, titrated cisatracurium
doses, and fentanyl boluses. Direct Macintosh laryngoscopy
and endotracheal intubationwere uneventful. Thepatientwas

intubated using a size-8 Shiley� tracheal tube with a high-
volume, low-pressure, thin-walled, and flexible cuff (Med-
tronic, Canada). Preoperatively, the ETT was checked
properly and had no defect. The patient was in the head-up
position for 60 min of uneventful surgery. At anaesthesia

emergence and full reversal of neuromuscular blockade,
attempted ETT cuff deflation and extubation failed. The ETT
cuff pilot tube was damaged. Anaesthesia was deepened using

propofol and fentanyl. Intravenous lidocaine 100mg was
administered. The anaesthesiologist and the assistant added
face shield as PPE. Videolaryngoscopy confirmed that the

ETT cuff remained inflated despite deflation attempts. Lido-
caine was sprayed on the glottis. The ETTwas retracted to the
glottis, Magill forceps was used to break and deflate the cuff,
and the patient was extubated. Adequate pharyngeal and

tracheal suctioning was performed before extubation.
Tracheal extubation was performed with simultaneous
continuous endotracheal suctioning. The patient’s post-

operative course was uneventful and he was then discharged
home after 5 h. No complication at 24 h was reported.

Discussion

Difficult tracheal extubation may be caused by mechani-
cal or technical issues such as ETT malfunction, adhesion to

tracheal mucosa, entanglement with a nasogastric tube, or
transfixation by surgical material. Difficult tracheal extuba-
tion in the two cases in this report was due to ETT cuff

malfunction; however, this is an unusual incident especially if
the ETT is properly checked before tracheal intubation.
Difficult extubation may result from difficult endotracheal

intubation and occasionally complicates forceful or difficult
intubation because of oversized or defective ETTs. Prob-
lematic extubation may be due to the patient’s pathophysi-
ology, posture, surgery, airway anomaly, secretions,

adhesions, laryngospasm, coughing, biting, or agitation.4

The risk of difficult or failed extubation may be mini-
mized by adequate perioperative management of the ETT

and appropriate intraoperative management of the patient’s
airway. Before intubation, it is important to properly check
the ETT for defects and test the ETT cuff pressure using a

manometer. Preoperative assessment of the patient’s airway
must be comprehensive, and this should guide the approach
to endotracheal intubation. The process of endotracheal

intubation should be smooth and atraumatic to avoid dam-
age to the ETT and patient’s airway. Inadvertent damage to
the ETT cuff is a known cause of difficult extubation and in
this case series the cause of the problem in both patients. It is

important to check and optimize the ETT cuff pressure using
a manometer after intubation, during airway or respiratory
events, at certain intervals during a prolonged surgery, and

after changing the patient’s posture.
Difficult extubation is usually unexpected and some

inexperienced anesthesiologists may be surprised by this rare

event, especially if the initial tracheal intubation was easy.3

Unexpected difficult extubation may be more dangerous
because it occurs when danger awareness is reduced,
attention decreases, or the airway cart is further away.3

Management necessitates increasing the depth of
anaesthesia or sedation to abolish laryngospasm and
enable essential airway examination via laryngoscopy or

laryngo-bronchoscopy. Laryngospasm and coughing
should be minimized by intravenous magnesium and/or
lidocaine.5,6 Topical lidocaine is also beneficial. Tracheal
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extubation must be performed under visualisation and may
require manipulation of the ETT or cuff deflation using a

blunt device such as Magills forceps. Difficult extubation
may be complicated by cough, hoarseness, sore throat,
airway oedema, or mild respiratory distress.

Tracheal extubation can produce detectable aerosol at 15-
fold higher spread than intubation, especially during
coughs.1 Despite high air exchange rates, extubation may

potentially spread COVID-19 or other respiratory viruses
in the operating and critical care units. This risk of AGMP
viral spread must be minimized, especially during difficult
extubation. Operating and critical care unit staff must wear

full PPE, including face shields.7,8 For COVID-19 patients,
the recommendation for anaesthesia care includes modified
rapid sequence induction and tracheal intubation with the

aid of videolaryngoscope. Videolaryngoscopy is preferred to
direct laryngoscopy to reduce the anesthesiologist’s prox-
imity to the patient’s airway and aerosol source.9 Coughing

or airway complications should be minimized by timely
adequate airway suctioning, good anaesthesia or sedation
emergence technique, intravenous magnesium, and
intravenous lidocaine.4,5,6 The practice of tracheal

extubation with simultaneous continuous endotracheal
suctioning may reduce post-extubation airway secretions,
coughing, aerosol generation, and viral spread. This practice

may be potentially important during respiratory pandemics
or other respiratory infections. As the COVID-19 pandemic
is very concerning,7,8 there must be concerted efforts to

minimize the risk of difficult extubation in the operating
and critical care units to potentially reduce AGMP viral
spread and protect hospital staff and patients.

The utility of airwaymanagement isolation boxes has been
trialled during the COVID-19 pandemic to reduce aerosol
spread during tracheal intubation or extubation. However,
there is no evidence for the effectiveness of these aerosol boxes

or barrier enclosures during the airway management of
COVID-19 patients.10 These barrier systems are associated
with complications such as interference with controlled air

circulation, compromise of PPE integrity, false sense of
security, aerosol accumulation, and secondary
aerosolization upon barrier removal. Further research is

required regarding the efficacy of these barrier systems.

Conclusion

Difficult tracheal extubation potentially increases the
spread of COVID-19 or other respiratory viruses in the
clinical setting. This interesting case series highlights the risk

of transmission of the COVID-19 virus during difficult
tracheal extubation and shows that anaesthesiologists should
take precautions to avoid the risk of difficult tracheal extu-

bation. Multi-faceted approaches must be used to minimize
the risk of difficult extubation and AGMP viral spread in all
clinical settings, especially during a respiratory pandemic to

protect the medical staff and patients.
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