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Cost-effective Hybrid Airway 
Model to Improve Airway 
Cricothyroidotomy Outcomes
To the editor: Cricothyrotomy 
has been the technique used when 
ventilation/intubation has failed, 
and emergent oxygenation must be 
delivered. When performed without 
ultrasound, cricothyrotomy has a 
low success rate of only 30% due to 
providers inaccurately recognizing 
the cricothyroid membrane (CTM); 
only 11% of those identified the 
centerline of the membrane.1 In 
patients with larger neck circumfer-
ence, the risk is even higher due to 
increased depth of the structures. 

This letter aims to describe a 
novel and cost-effective hybrid 
airway model (HAM) to improve 
airway cricothyroidotomy outcomes 
(Figure). The HAM uses a commer-
cially available tracheal model with 
pork tenderloin to teach simulated 
cricothyrotomies on a patient with 
a larger neck circumference. This 
model prepares clinicians to cor-
rectly identify the CTM to perform 
successful cricothyroidotomy. 

The HAM was assembled by 
placing store-bought pork ten-
derloin around a Laerdal airway 
model covered with synthetic skin. 
A 70% isopropyl alcohol solu-
tion was poured over the model to 
provide deodorization and a disin-
fection level. Meticulous attention 
was placed on measuring 2.5 cm 
from the skin to the cricothyroid 
membrane to be approximately the 
distance of 18 mm (1.8 cm) to the 
CTM reported in the obese patient.2 

CTM depth was found by Gadd et 
al to have a linear relationship with 
neck circumference.2

The pork tenderloin costs $6.59 
per pound with a weight of approxi-
mately one pound per model. The 
Laerdal Airway demonstration model 
had a price of $199.00. The total 
initial cost, minus labor, for each 
model was $205.59. The cadaveric 
model costs an average of $1,500 
vs the pork tenderloin model’s total 
cost being around $20.00, minus 
the initial investment on the Laerdal 
airway model.3 Even though both 
models provide a unique experience, 
the pork tenderloin provides a more 
cost-effective learning environment.
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Figure.  This figure shows the porcine cricothyroidotomy airway model: A, 
the commercially available airway model; B, the pork tenderloin wrapped 
over the airway model; C, the final porcine airway model with synthetic 
skin overlay; D, sagittal sonographic image of the hybrid airway model 
with key structures highlighted and identified.
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N95 Mask with Exhalation 
Valve: Reporting of One 
Safety Issue
To the editor: COVID-19 is an 
infectious disease caused by a novel 
coronavirus that transmits via 
human to human by aerosol drop-
lets, physical contact, and airborne 
route.1 To contain this pandemic 
contagion, the only effective way is 
to prevent the spread of the infec-
tion. Hand washing alone reduces 
the risk of viral transmission by 
55%, wearing the mask by 68% and 
hand washing, wearing masks and 
protective gear altogether by 91%.2 
Hence the need for masks among 
the doctors, other healthcare pro-
viders, and the public led to severe 
shortages, and the production of 
fake masks was being introduced 
into the markets.3 This can lead to 
the transmission of the infection 
among the healthcare workers who 
needed it the most. 

We wish to report a unique prob-
lem that we had encountered in our 
COVID-19 intensive care unit duty 
hours regarding the N95 mask with 
exhalation valve. A valve includes 
bottom plastic parts, silicon rub-
ber, and the top cover. We checked 
the mask for the model number, lot 
number, NIOSH (National Institute 
for Occupational Safety and Health) 
logo, gross defects externally, and 
found no errors. Then we success-
fully performed a negative pressure 
leak test while donning (positive 
pressure leak tests are not help-
ful for N95 masks with exhalation 
valve).4 For negative pressure leak 

test, we cupped hands over the 
mask, covered as much area as 
possible, and inhaled sharply. The 
mask slightly collapsed on the face 
and no air felt between face and 
mask.5 After 2 hours in duty, there 
was a feeling of air entering inside 
the mask through the valve dur-
ing inspiration. Doffing was done 
immediately and we noticed the 
valve of the N95 mask stuck in a 
semi-open position (Figure). This is 
important to note that the mask had 
passed the initial tests at the time of 
donning but the valve got stuck in 
a semi-open position causing a mal-
function in duty hours.  

The quality of masks in the 
workplace plays one of the major 
roles in preventing the transmission 
of disease. A standard N95 mask 
without exhalation valve may be 
more useful in the healthcare setting 
when dealing with the COVID-19 
patients or when N95 masks with 
exhalation valve are used, they 
should be used more vigilantly.
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Laryngospasm Following 
Deep Extubation in the Era 
of COVID-19 Successfully 
Managed with Larson’s 
Maneuver
To the editor: During the COVID-
19 pandemic, deep extubation has 
been performed by many anesthesia 
teams to limit coughing efforts and 
to reduce the risk of aerosoliza-
tion.1 This technique can in some 
cases lead to serious complications 
especially when the contraindica-
tions are not respected. We describe 
a case of laryngospasm following a 
deep extubation successfully man-
aged with Larson’s maneuver.

A 42-year-old healthy man 
underwent elective laparoscopic 
cholecystectomy because of symp-
tomatic gallbladder disease. Even if 
he was not suspected of COVID-19 
we followed precautionary mea-
sures since he had not been tested. 
Anesthesia induction was unevent-
ful with fentanyl, propofol, and 
rocuronium with placement of 7.5 
mm endotracheal tube. At the end 
of the surgery, residual neuromus-

Figure.  Image showing exhalation 
valve of N95 mask stuck in semi-
open position.
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cular blockage was ruled out (Train 
of Four > 0.9), and clinical signs 
suggesting a residual effect of fen-
tanyl were absent. We decided to 
perform a deep extubation under 
sevoflurane to avoid coughing 
effort. After removing the tube, we 
immediately noticed that the patient 
had restrictive breathing. He had 
no audible stridor neither wheez-
ing rales on auscultation. The vital 
signs were: heart rate= 105 beats 
/ min, blood pressure = 140 / 83 
mmHg and SpO2 = 96%. We added 
an oropharyngeal cannula but failed 
to correct the problem. We quickly 
considered that the post extubation 
airway obstruction was due to a 
laryngospasm.

We applied Larson’s maneuver 
for about 30 seconds. After 7 respi-
ratory cycles, the patient began 
to breathe in better condition. 
The fraction of inspired oxygen 
was 100% provided by face mask 
without using positive pressure 
ventilation (PPV). Meanwhile, SpO2 
dropped to 92% and the heart rate 
reached 117 beats/min, but soon 
after the situation improved. No 
other medication was required. 
The patient progressively recov-
ered normal and quiet ventilation. 
Twenty-five minutes later, he went 
to the post anesthesia care unit fully 
awake and eupneic with SpO2 =97% 
at room air. 

Laryngospasm is a serious peri-
operative respiratory event which 
can occur either during induction or 
emergence. It is a protective reflex 
whose main objective is to protect 
the airways against aspiration. The 
prevailing attitude among anesthe-
sia providers is to perform PPV by 
mask with 100% of oxygen as a first 
step when facing laryngospasm. 
However, by forcing ventilation 
of the pharynx, the piriform fos-
sas become more distended and 
the aryepiglottic folds are pressed 
more firmly against each other, 
which reinforces the closure.2 
Consequently, PPV should not be 
systematically performed because 

it could sometimes make the situ-
ation even worse. In our patient, 
the Larson’s maneuver allowed 
a prompt laryngospasm resolu-
tion. This maneuver, also called 
laryngospasm notch pressure, was 
described by Larson. The point of 
compression is located behind the 
lobule of the pinna. It is bounded 
anteriorly by the ascending ramus 
of the mandible adjacent to the 
condyle, posteriorly by the mastoid 
process of the temporal bone and 
cephalad by the base of the skull.3 
Nevertheless, this technique should 
be performed only if the patient has 
sufficient cardiopulmonary reserve 
to avoid any eventual damage if 
Larson’s maneuver were to fail. In 
our case, we assumed that the deep 
extubation was responsible for the 
laryngospasm. This extubation tech-
nique was mainly used in pediatric 
anesthesia, but during the COVID-
19 pandemic, even some adult 
anesthesia providers practiced it to 
reduce the risk of aerosolization.1 In 
a recent published study, the authors 
suggested that patient selection plays 
an integral part in the success of the 
deep extubation. They emphasized 
that this technique should never 
be performed in patients with dif-
ficult airway or aspiration risk.4 
Our patient was fasting and under-
went cholecystectomy in scheduled 
basis. Interestingly, some authors 
have recently evaluated the residual 
gastric content in fasted patients 
scheduled for laparoscopic chole-
cystectomy because of symptomatic 
gallbladder disease using ultraso-
nography. They found that 13% of 
patients had a full stomach despite 
following the fasting guidelines, 
which was higher than the reported 
incidence of a full stomach among 
the general surgical population.5 
Consequently, we suppose that 
performing deep extubation in our 
patient was probably not suitable. 
Unrecognized aspiration may have 
contributed to the laryngospasm. 
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Using “Shadow Board” in  
Spinal Anesthesia Preparation: 
A Lean Healthcare Practice
To the editor: The 21st century is 
proving to be a very important period 
in healthcare services with the wide-
spread use of quality improvement 
programs. These improvements are 
the most important means of over-
coming preventable medical errors. 

Anesthesia preparation with-
out errors or deficiencies in the 
optimum time is a significant 
improvement that increases the 
speed and success of the anesthesia 
to be administered to the patient by 
the anesthetist.

A lean approach in healthcare is 
based on the provision of health-
care services without deficiencies 
or errors in the optimum time.1 
Many lean tools are used to achieve 
this,2-7 one of which is the visual 
tool known as shadow board. The 
shadow board is an assistive tem-
plate comprising shadow pictures 
of all the drugs and instruments 
required for a procedure. 

A synopsis of shadow board use 
follows. 
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Evaluation was made of a total of 
40 cases of caesarean section opera-
tion applied with spinal anesthesia. 
In 20 cases, the shadow board was 
used as a visual template includ-
ing pictures of gloves, spinal and 
skin local anesthetics, sterile square 
gauze pads, 2cc and 5cc injectors, 
and antiseptic solution (Figures 1 
and 2). The same anesthesia tech-
nique prepared using the traditional 
method was applied to the other 20 
cases (Figure 3). In both groups the 
duration of anesthesia preparation 
and application was recorded. The 
application time was calculated as 
the time from the needle entry to 
the skin for local anesthesia to the 
time of removal of the spinal needle 
from the skin. The cases included in 
the study were all caesarean section 
operations applied with spinal anes-
thesia, successful on single entry 
with the same technique performed 
by the same anesthesia special-
ist. Data were analyzed with the 
Pearson Chi-square test.

The demographic characteris-
tics were similar for the cases in 
both groups undergoing caesar-
ean section operation with spinal 
anesthesia prepared either with the 
traditional method or with a shadow 
board (Table). The spinal anes-
thesia preparation and application 
time was shorter and complete in 
the group applied with the shadow 
board method compared with the 
traditional method group. The 
mean preparation time of the spinal 
anesthesia was 18.30 secs with the 
shadow board method and 44.50 
secs with the traditional method and 
the difference was determined to 
be statistically significant (P<0.05) 
(Figure 4). The mean duration of 
application of the spinal anesthesia 
was 51.85 secs with the shadow 
board method and 54.05 secs with 
the traditional method, with no 
statistically significant difference 
determined between the groups 
(P>0.05) (Figure 5). In the tradi-
tional method of preparation group, 
there were unnecessary movements 

in 3 cases, forgotten to prepare the 
5cc injector in 1 case, the sterile 
square gauze pads in 1 case, and 
ephedrine in 1 case. These types of 
problems were not encountered in 
any case where the shadow board 
was used.

The basis of a lean approach 
in healthcare is the elimination of 
waste such as deficiencies, errors 
and prolonged time in procedures 
with the use of lean tools.1,2 This 
study was planned with the thought 
that the use of a shadow board in 

the process of spinal anesthesia 
preparation could contribute to the 
intervention and as a result of the 
study, it was determined that the 
shadow board made a considerable 
contribution to the speed and cor-
rectness of the procedure. 

Furthermore, even if the time 
saving per case is not considered of 
great value, in an operating theatre 
dealing with 30 cases per day, the 
total time saved is of value. If the 
cost per minute of spare time wasted 
in the operating theatre is taken 

Figure 1.  Shadow Board Guide for Spinal Anesthesia Preparation

Figure 2.  Preparation of Spinal Anesthesia Using a Shadow Board 
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Figure 3.  Preparation of Spinal Anesthesia Using the Traditional Method 
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Figure 4.  Duration of Spinal Anesthesia Preparation 
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Figure 5.  Duration of Spinal Anesthesia Procedure 

into account, the contribution of the 
shadow board to the productivity of 
the operating theatre can be consid-
ered to be significant. 

With the use of lean materials 
such as the shadow board, deficien-
cies associated with forgetfulness or 
lack of knowledge in the prepara-
tion of various types of anesthesia 
can be eliminated. 
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Remote Learning During  
the Pandemic
To the editor: I am a current medi-
cal student at the Brody School of 
Medicine at East Carolina University 
in North Carolina.  During the sum-
mer of 2020, I had the opportunity 
to be an anatomy teaching assistant 
for student registered nurse anesthe-
tists (SRNAs) at the ECU College of 
Nursing. Traditionally, this anatomy 
course is held in person with plenty 
of hands-on experience complet-
ing dissections in a gross anatomy 
lab.  However, since this course 
was offered during the national 
lockdowns due to the COVID-19 
pandemic, all of its content was 
administered remotely. As teaching 
assistants, we were tasked with com-
ing up with new and creative ways 

 Shadow board group Traditional group 

Age (years) 24.67± 3.24 26.03± 3.90

Height (cm) 160.45± 7.07 161.57± 6.75

Weight (kg) 73.62± 7.57 75.37± 7.51

ASA (I/ II) 19/1 18/2

Table.  Demographic Characteristics of the Groups 
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to administer a typically hands-on 
course through remote educational 
resources. 

While other courses without lab 
components were able to transition 
to an online format more easily, the 
anatomy course material presented 
a unique set of challenges due to 
the nature of the gross anatomy dis-
section component. Our solution 
was to use WebEx and Microsoft 
Teams remote platforms to conduct 
PowerPoint-based lectures, hold 
small group and one-on-one meet-
ings, and use three-dimensional 
anatomy atlases to teach anatomical 
structures. 

Our experiences seemed to coin-
cide with the findings presented 
by Mogler et al in 2020 in AANA 
Journal, which demonstrated that 
transitioning high-fidelity simulations 
into simpler and more cost-effective 
alternatives could improve access to 
critical elements of the SRNA curricu-
lum in areas with fewer resources.1 

This raises the question of whether 
lower fidelity virtual educational tools 
such as online anatomy atlases and 
PowerPoint slides could supplement 
gross anatomy courses in a way that 
equally improves student understand-
ing while decreasing costs.

As the price of health education 

continues to rise and students are 
forced to take out increasing loans 
to complete their training, the rise 
of effective yet inexpensive virtual 
education materials resulting from 
the COVID-19 pandemic might be 
the key to providing foundational 
medical education in a more cost-
effective manner.
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