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Introduction

Difficulties and/or failures in tracheal intubation is still one of 
the major causes of morbidity and mortality related to the practice 
of anesthesia and critical care [1-4]. It has been noted that the, 
“cannot ventilate/intubate” emergency airway may be responsible 
for up to 28% of all deaths associated with anesthesia practice [4]. 
Jet ventilation features an opening system and should be ideal for 
providing supraglottic oxygenation and ventilation during direct 
laryngoscopy and tracheal intubation [5]. Transtracheal jet ventilation 
(TTJV) has been recommended as one of two final life-saving steps in 
the “cannot ventilate/intubate” emergency airway algorithm proposed 
by both the American Society of Anesthesiologists (ASA) and the 
Difficult Airway Society [6,7]. However, emergent TTJV is invasive 
and is associated with a relatively high incidence of barotraumas [4]. In 
contrast, noninvasive supraglottic jet ventilation can provide effective 
oxygenation and ventilation during direct laryngoscopy and assist 
tracheal intubation with only a view of the epiglottis (Grade III view of 
glottis) under the assistance of end-tidal CO2 (PetCO2) and chest rise 
monitoring [8]. We recently reported a case utilizing supraglottic jet 
ventilation (SJV) to maintain oxygenation during direct laryngoscopy 
and facilitation of tracheal intubation in a patient with Marfan’s 
syndrome and a difficult airway [9].  Here, we report another case using 
SJV to maintain adequate oxygenation during direct laryngoscopy and 
to assist smooth and successful tracheal intubation in an apneic patient 
with an unrecognizable epiglottis and supraglottic structures. 

Case Report

A 37-year-old woman was scheduled for an elective cervical lymph 
node excision. The patient was 63 inches tall and weighed 50 kg. She is 
classified as ASA II with past medical history of dyphagia and without 
any past surgical history. Preoperative airway examination was notable 
for a Mallampati class II airway; missing top teeth; and full range of 
motion of the neck with the ability to subluxate her jaw.  Based on the 
preoperative evaluation, we decided to proceed with general anesthesia 
and tracheal intubation for airway management. Routine monitors were 
placed and the plan for securing her airway was direct laryngoscopy 
for endotracheal intubation with back-up use of SJV, in addition to 
back-up use of an LMA and fiberoptic bronchoscope for potential 
difficult airway. SJV was planned as the immediate back-up because 
of this patient’s unknown etiology of dysphagia, and the ability of SJV 
to assist oxygenation and ventilation immediately after placement of 
a laryngoscope and before inserting an endotracheal tube through 
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Abstract
A 37-year-old woman with history of dysphagia underwent an elective surgery for cervical lymph node excision. 

After anesthesia induction and muscle relaxation, mask ventilation was moderately difficult and direct laryngoscopy 
showed an extremely swollen and deformed epiglottis and throat, with no clear view of the vocal cords. Utilizing 
supraglottic jet ventilation, we intubated this patient quickly, smoothly and successfully, without any obvious 
complications.

the vocal cords [8]. This unique feature is not available in most other 
currently available techniques in airway management.  Additionally, 
the anesthesia attending is quite familiar with this new technique [8], 
which has been frequently used by this expert in airway management 
for the purpose of resident teaching successfully, without serious 
complications (unpublished data). Similar to our first case report [9], 
we placed a tube exchanger from Cook Critical Care (Bloomington, 
IN, U.S.A) with an internal diameter (ID) of 2.3 mm inside lumen of a 
regular endotracheal tube (ETT) (Mallinckrodt Medical Inc., St. Louis, 
MO, U.S.A), with its distal tip flush with the distal opening of the ETT, 
and used it as a jet catheter. We connected the proximal end of the jet 
catheter to a Sanders manual jet device (Anesthesia Associates, INC., 
San Marcos CA, U.S.A.) as shown in our previous studies [8,9]. The 
Sander manual jet ventilator was driven by high pressure 100% oxygen.  
We also placed a stylet in the lumen of the ETT and shaped its distal end 
about 20°-30° upwards. 

Before induction of anesthesia, we placed routine monitors: 
electrocardiography (ECG), noninvasive blood pressure (NBP), and 
pulse oximetry (SpO2). The patient was pre-oxygenated with oxygen 
100% via facemask for five minutes. We then induced general anesthesia 
with intravenous injection of lidocaine 60 mg, fentanyl 100 mcg, 
propofol 150 mg, and vecuronium 5 mg. We then found the patient 
was moderately difficult to mask ventilate with small tidal volumes 
even using two hands and an oral airway. We quickly attempted direct 
laryngoscopy using a Macintosh laryngoscope #3 and noticed extreme 
swelling of the uvula, epiglottis and soft tissues of the throat, making 
it difficult to identify the epiglottis and the supraglottic structures. 
We then tried to ventilate the patient by mask with 2% sevoflurane in 
oxygen and no hypoxia occurred. On the second attempt at intubation, 
we first placed the distal end of the endotracheal tube under a soft tissue 
structure which somewhat resembled the epiglottis and aligned the 
longitudinal axis of the ETT with the midline of the patient’s body. We 
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then started the supraglottic jet ventilation via the Cook tube exchanger 
serving as the jet catheter inside the lumen of ETT (driving pressure 
15 psi, respiratory rate 15/min, I/E ratio 1:2). While visualizing the 
patient’s chest rise during the inspiratory phase of SJV, we adjusted 
the angle of the distal tip of the ETT to the right and the left until 
chest rise was maximized. Thereafter, we advanced the jet catheter 
blindly through the vocal cord opening into the trachea about 4-6 
cm smoothly and successfully on the first attempt. The ETT was then 
advanced over the jet catheter into the trachea smoothly. The correct 
placement of the ETT inside the trachea was confirmed by positive 
PetCO2, bilateral breath sounds, and good chest rise after ventilating 
the patient manually using the breathing circuit on the anesthesia 
machine and after removing the jet catheter from the ETT lumen. The 
patient remained hemodynamically stable and SpO2 remained above 
97% throughout the intubation process. There were no signs of gastric 
distension or other serious complications from SJV such as signs of 
barotraumas. The surgical procedure occurred without complications. 
The patient was extubated smoothly at the conclusion of surgery and 
the patient was stable in the post-anesthesia recovery unit (PACU). 

Discussion

Similar to our previous studies [8,9], SJV proved to be effective in 
maintaining oxygenation and ventilation during direct laryngoscopy 
even before tracheal intubation. It also assisted the adjustment of the 
distal end of the ETT so that the position of the   lumen of the jet 
catheter was optimized to directly face the vocal cord opening. This 
ensured proper placement of the jet catheter and then the ETT into 
tracheal in an environment of continuous oxygenation and ventilation. 
Additionally, the obvious chest rise during supraglottic jet ventilation 
confirmed the position of the ETT in line with the trachea and assisted 
smooth placement of the jet catheter and then the ETT into the tracheal 
without ever definitively identifying the patient’s epiglottis. Our 

previous study in pigs has demonstrated that SJV via the use of the jet 
endotracheal tube safely provides adequate oxygenation and ventilation 
for as long as 20 minutes with PetCO2 monitoring [8].

A major concern of using jet ventilation in airway management is 
the possible complication of barotrauma (subcutaneous emphysema, 
pneumothorax, stomach insufflation etc.). It has been reported that 
barotraumas can happen as high as 10% during the use of emergent 
transtracheal jet ventilation [4]. Barotraumas occur when jet pulses 
are injected into a closed tissue pocket and build up high pressure in 
the pocket, like blowing air into a balloon until it ruptures. The most 
important measure to prevent barotraumas during jet ventilation is to 
avoid formation of a closed tissue pocket. In the case we have described, 
we used SJV only during direct laryngoscopy, with a wide open mouth 
and throat, in addition to the open lumen of the endotracheal tube 
itself. One concern may be the tissue damage from jet pulses directly. 
However, we use SJV at relatively low driving pressures (15 psi) and 
low frequencies (15/min), which minimize this potential risk [10]. 
We did not detect any significant damage to throat tissues when using 
supraglottic jet ventilation even in prolonged cases in previous animal 
studies [8].  Nevertheless, operators who use SJV for difficult airway 
management should be familiar with the basic features of jet ventilation 
and learn to use jet ventilation in elective cases first before using it 
in emergent airway management situations to minimize or prevent 
possible complications of barotraumas.   

In comparison with other devices used for management of difficult 
airway, SJV via a jet catheter inside the lumen of ETT has a unique 
feature of maintaining oxygenation during direct laryngoscopy. 
Compared to the TTJV recommended by the  ASA practice guidelines 
for difficult airway management, [6] the use of SJV in difficult airway 
management  has the following  two advantages: 1) Early use of jet 
ventilation immediately after direct laryngoscopy reduces the chance 
of hypoxia while allowing for longer times for tracheal intubation 
as patients are oxygenated and ventilated throughout the process; 2) 
Non-invasive jet ventilation reduces the possible complications of 
barotraumas compared to TTJV [11]. Thus, the new SJV technique 
we have introduced is expected to reduce the chance of the “cannot 
ventilate and cannot intubate” emergent difficult airway as patients 
was oxygenated and ventilated through SJV rather than a mask, and 
theoretically reduce morbidity and mortality related to difficult airway 
management. It should be emphasized that although SJV did not 
improve the visualization of the throat structure, it allows operators 
to buy the time for identifying the unclear throat structure. This case 
report has added more valuable information on utilizing SJV in the 
management of difficult airway at different clinical situation in addition 
to our previous report [9]. Obviously, more studies with larger patient 
sample are needed to confirm and advance the usefulness and safety of 
SJV in management of difficult airways in the future. 
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