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ABSTRACT: 

It is not uncommon for patients to arrive in the operating suites with potential airway issues. These patients 

include pregnant woman, patients with cervical spine arthritis, the morbidly obese and patients who have 

had multiple and prolonged intubations. An estimated 40% of the adult population is deemed to be obese 

based on Body Mass Index.12 Many intubated patients experience a degree of laryngeal edema or swelling 

(see figure 1 and 2). However, symptoms typically remain subclinical. Frequent laryngoscopy can lead to 

laryngeal edema and trauma. The duration of endotracheal intubation is directly correlated to degree of 

edema. Intraoperative fluid management and fluid shifts can also aggravate laryngeal edema. Early re-

intubation (0-72 hours post-extubation) occurs about 12% of the time.5Safely managing a difficult airway 

(expected or unexpected) is critical to the overall well-being of the patient. Many evaluations and 

precautions are taken at the onset of an anesthetic. One should be just as vigilant at the conclusion of an 

anesthetic involving a challenging airway to avoid post-extubation complications. While guidelines to safely 

plan and perform extubation exist, the use of modern technology seems to be less prevalent. Using a video 

laryngoscope to evaluate the airway prior to extubation can be a valuable adjunct in the overall 

assessment of readiness to extubate a patient.  In this report we describe a case of failed extubation and 

the ultimate use of video laryngoscopy to assist in the decision making process to extubate or perform a 

tracheostomy. 
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KEY MESSAGES: In the setting of a known or suspected difficult airway, a video laryngoscope should be on 

the short list of tools that can be used to successfully extubate the patient. 

 

INTRODUCTION 

When encountering a patient with a known or 

suspected difficult airway, health care professionals 

take appropriate care to manage the airway in a 

safe manner.  The art and science of managing the 

difficult airway has been studied extensively – the 

result of this careful analysis has lead to many 

practice recommendations.  These range from 

performing awake intubations, proper “sniff” 

positioning, ensuring the ability to mask ventilate the 

patient prior to administering intravenous muscle 

relaxant, to using advanced airway tools, such as 

the flexible fiberoptic bronchoscope, fast-track 

LMA, video-laryngoscopes, etc.  Since 1993 a better 

understanding and appreciation of the difficult 

airway algorithm coupled with advanced airway 

tools has lead to a decrease in negative outcomes 

related to tracheal intubation.1, 2  However, the rate 

of serious negative airway-related events in the  

 

operating room or PACU after tracheal extubation 

has not changed for the better during the same 

time frame.1, 3, 4  The risk of post-extubation airway 

obstruction in the general population is roughly 4%.  

Roughly 12% of extubated patients require 

reintubation with 72 hours of extubation.4, 5  The use 

of advanced fiberoptic videolaryngoscopes 

(McGrath, Glidescope) has increased over the 

years, resulting in far fewer unintended airway 

emergencies at the onset of an anesthetic.  It is 

clear that what was a difficult airway at the 

beginning of a case will continue to be a difficult 

airway at the end of the case.  It is estimated that 5-

20% of extubations fail.6 Therefore, paying attention 

to the recommended extubation criteria is critical at 

this point.  Trial extubation in patients that have 

difficult airways typically involves the use of a wire or 

tube exchanger – which facilitate rapid reintubation 

Open Access 

http://www.siftdesk./


  SDRP Journal Of Anesthesia & Surgery 
February 20, 

2016 
 

Narjeet Khurmi             11                                                              www. siftdesk. org | volume 1: issue 1 

in the event the patient does not tolerate being 

without an endotracheal tube.  Challenging airways 

arise in a variety of patients presenting for different 

surgeries:  1)geriatric patients with rigid and arthritic 

necks1, 7, 2)obese and morbidly obese patients1, 8, 9, 

3)pregnant patients1, 9, 10, 4)patients undergoing 

cervical spine surgery1, 11, 5)patients undergoing 

major head and neck procedures1, 9 and 6)patients 

who have had multiple laryngoscopies and 

prolonged intubations.  For the purpose of this 

publication, we will focus on the obese patient who 

has been intubated multiple times in a short period. 

 
 

Figure 1.  Noticeable edema of the free edge of the 

vocal folds with heightened vascular pattern as well 

as interarytenoid mucosa edema and erythema.13 

 

 

 

Figure 2.  Significant vocal cord edema: Vocal cord 

edges irregular and complete closure against each 

other impeded. 13 

PATHOGENESIS: 

Obesity in the United States is on the rise.  An 

estimated 40% of the adult population is deemed to 

be obese based on Body Mass Index (BMI) 

calculations (BMI > 30kg/m2).12 Very often these 

patients have excess oropharyngeal tissue, large 

tongues and small mouths relatively to tongue size.  

Furthermore, body habitus contributes to the 

challenging intubating circumstances.  Many 

intubated patients experience a degree of 

laryngeal edema or swelling.  However, most of the 

time symptoms remain subclinical and the swelling 

and inflammation is self-limiting.  Edema is thought 

to be a result of pressure and ischemia from the 

endotracheal tube.  In addition, frequent 

laryngoscopy in these patients can lead to 

laryngeal edema and trauma.  Furthermore, 

duration of endotracheal intubation is directly 

correlated to degree of edema.  Intraoperative 

fluid management and fluid shifts can also 

aggravate laryngeal edema.5 

 

INCIDENCE: 

The incidence of post-extubation respiratory 

compromise varies widely and is due to a variety of 

factors: residual neuromuscular blockade, excess 

narcotic effect, pulmonary edema, anatomic 

obstruction.  Early re-intubation (0-72 hours post-

extubation in OR or PACU) is about 12%.5  Most 

reintubations after extubation failures occur 

between 0-2 hours post-extubation, and seldom 

after 24 hours.1, 17  Reintubation is associated with 

higher morbidity (prolonged ventilation and ICU 

admission and increase risk of infection).  

Interestingly, airway obstruction as a cause for 

reintubation is associated with a lower mortality 

rates compared with non-airway causes for 

reintubation (see figure 3).18  

 

 
 

Figure 3: Incidence of reintubation and mortality18 
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Case History: 

The patient is a 41yo morbidly obese African 

American female with a history of post-

preeclampsia renal failure that required dialysis.  

Ultimately, this patient underwent 2 separate kidney 

transplantations.  After the initial allograft she 

thrombosed the renal vein and had to undergo 

graft nephrectomy.  Subsequently, she received a 

second kidney transplant at which point she 

experienced acute antibody-mediated rejection.  

The patient arrived at our facility for a third renal 

allograft (deceased donor).  Post-operatively the 

patient re-thrombosed the transplanted organ.  She 

returned the following day for explant of 

thrombosed allograft.  The anesthesia record from 

the prior day’s surgery indicated that the patient 

had a marginally difficult airway – but was secured 

without issue using a MAC 3 laryngoscope.  Prior to 

arriving to OR for explant of allograft, we were 

notified that the patient had not received any form 

of hemodialysis – but that it was planned for post-

operatively.  The patient was also chronically 

anticoagulated in hopes to avert thrombosed 

allograft.  Upon entering the OR, the patient was 

transferred to the operating room table.  She was 

placed in the supine position with adequate 

shoulder rolls to assume an optimal “sniff position”.  

Induction of anesthesia was accomplished with 

fentanyl 50mcg IV and propofol 200mg IV.  Upon 

establishing adequate mask ventilation, the patient 

received Rocuronium 50mg IV.  The initial 

laryngoscopy proved to be quite challenging 

secondary to a large tongue and swollen 

oropharyngeal tissue and resulted in an esophageal 

intubation.  Repeat laryngoscopy proved even 

more difficult because of increased bleeding.  

Visualizing the vocal cords with a glidescope was 

successful and a 7.0 ETT was placed in the trachea.  

The operation proceeded without further issue.  At 

the conclusion of the operation volatile agent was 

discontinued and neuromuscular blockade was fully 

reversed with 5mg neostigmine (demonstrated with 

4/4 TOF and sustained tetanus with nerve 

stimulator).  The patient was breathing 

spontaneously with tidal volumes 300-400ml per 

breath.  She opened her eyes to verbal command.  

She demonstrated strong head lift.  Due to the 

significant swelling in oropharynx, we elected to be 

cautious and perform an endotracheal tube leak 

test.  The distal cuff on ETT was deflated.  We 

observed loss of tidal volume of about 50-100ml.  

The ETT was disconnected from the breathing circuit 

and the proximal end of the ETT was occluded.  We 

listened for audible breath sounds around the ETT – 

which were heard marginally.  In our opinion the 

patient met criteria for extubation and the ETT was  

removed.  The patient was placed in reverse 

Trendelenburg at about 30 degrees.  A mask was 

placed over the patient’s face.  Minimal to no end 

tidal CO2 was measured.  The patient progressively 

became confused, restless and obtunded with 

declining oxygen saturations.  With mask ventilation, 

the patients CO2 and SpO2 returned to normal and 

the patient became more alert.  The process 

repeated itself for about 30 minutes at which point 

reintubation secondary to apparent airway 

obstruction.   Using the glidescope we successfully 

intubated the trachea – however with a 6.0 ETT as 

there was substantial and increased laryngeal 

swelling.  The patient was transferred to ICU.  She 

remained intubated and sedated for the next 72 

hours.  During this time the patient received IV 

dexamethasone and two rounds of hemodialysis.  

After 72 hours she returned to the operating room 

for a trial extubation/possible tracheostomy.  Prior to 

arriving to the operating room the patient was 

awake and alert and comfortable on CPAP.   The 

patient was transferred to the operating room table 

where she was placed supine and in reverse 

Trendelenburg at a 30 degree angle.  The patient 

was induced with a propofol bolus.  With the patient 

spontaneously ventilating, an ETT leak test was 

performed.  Adequate breath sounds were audible 

around the deflated ETT.  A glidescope was inserted 

and a visual analysis of the oropharynx and larynx 

was performed.  It was deemed that whatever 

edema and swelling existed days before had 

subsided.  The patient was awoken and extubated 

successfully without further sequelae. 

 

DISCUSSION: 

There are more than 50 subjective and objective 

tools and predictors to assess readiness for 

extubation.  A short list of the most frequently used 

criteria is summarized in Table 1. 

Patients with difficult airways pose significant 

challenges to those charged with providing safe 

medical care.  In the operating room setting much 

planning and preparation is done to appropriately 

manage potential airway issues at induction.  

Advanced airway devices are readily available to 

practitioners to safely navigate the difficult airway 

algorithm.  Hospitals and other anesthetizing 

locations are starting to collect data on early 

reintubation rates – either in the operating room, 

PACU or ICU.  This points to the relative rise in 

reintubation rates.  Notwithstanding, post-operative 

respiratory compromise can occur any time for a 

variety of reasons and requires immediate attention.  

Causes for postextubation upper airway obstruction 

are numerous and can be classified based on the 

anatomical segment of the airway involved.  
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Pharyngeal obstruction is common in obese 

patients and those with obstructive sleep apnea 

(OSA).   Laryngeal obstruction is due to laryngeal 

edema and swelling secondary to frequent 

laryngoscopy and intubation, being in 

Trendelenburg position, fluid overload, long term 

effect of neck radiation and prolonged intubation.9, 

19, 20, 21  Postoperative bleeding related to surgery or 

concomitant anticoagulant or NSAID therapy.1, 22  

Masses and lesions in and around the airway are 

also of concern.  The residual effects of drugs such 

as neuromuscular blockers and narcotics can cause 

patients to hypoventilate and require ventilatory 

assistance or reintubation.1, 23, 24  The impetus to 

reintubate a patient is left to the judgment of the 

physician at hand.  However, it is prudent to assess 

the types of patients that require repeat airway 

management after perceived successful 

extubation.  Obesity is an epidemic that continues 

to worsen year by year.  These patients have body 

habituses and airway anatomy that predispose 

them to challenging airways.  Obese patients arrive 

daily for all types of operations – from orthopeadic 

to urologic to gynecologic to ENT and advanced 

general surgery cases.  Whether or not these 

patients undergo “corrective” procedures to aid in 

their obesity management, the patient with a 

declared difficult airway at the onset of the 

anesthetic will continue to have a difficult airway at 

the conclusion of surgery.  It is imperative that 

anesthesia providers remain extra vigilant in 

assessing the readiness of the obese patient, as 

reintubation has clearly been shown to be 

associated with higher mortality and morbidity.18 

Historically, patients undergoing trial 

extubation are brought to the operating room.  In 

the presence of a qualified surgeon to perform an 

emergent tracheostomy, the patient is evaluated 

for potential extubation.  Generally the cuff-leak test 

has been utilized to assess the potential for post-

extubation stridor from prolonged intubation.  

However, there is research to suggest that the cuff-

leak test demonstrates poor correlation in 

predicting successful or failed extubation.15, 16  

Typically, once the patient has met sufficient 

subjective and objective extubation criteria14, a 

wire or tube exchange device is inserted into the ETT 

and the patient is extubated.  In the event of 

persistent airway obstruction and respiratory 

compromise a new ETT can readily be reinserted 

over the in situ wire or tube exchanger.  Many 

publications have highlighted the use of advanced 

fiberoptic intubating devices in the setting of a 

difficult airway at the onset of an anesthetic.  By 

using the glidescope to assess the degree of 

pharyngeal and laryngeal edema in an obese 

patient who has had multiple airway 

instrumentations and who is potentially fluid 

overloaded secondary to being anephric and third 

spacing, one might elect to keep the patient 

intubated at the conclusion of surgery.  This would 

obviate the need to rescue the unforeseen 

obstructed difficult airway.  It may be prudent to 

add this technique to the list of assessment points in 

determining whether a patient can be extubated 

safely and successfully.   

 

Table 1. Criteria for routine “awake” extubation14;  

Adapted from: Clinical Anesthesia. Barash P, Cullen 

B, Stoelting R14 
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