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INTRODUCTION

In December 2019, the coronavirus disease 2019 (COVID-19), a respiratory infection that spreads 
through aerosolized particles containing the severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), was identified in Wuhan, Hubei Province, China.[12] It was declared a global 
pandemic by the World Health Organization as it quickly spread around the world. With over 
66 million worldwide confirmed cases as of December 7, 2020, it is urgent to seek solutions to 
control the viral spread.[2]

ABSTRACT
Background: In the context of the current coronavirus pandemic, we propose an inexpensive, innovative overhead 
transparent plastic barrier with powered suction (OTPBPS) technique using materials that are ubiquitous in the 
hospital, easy to set up in minutes and well tolerated by the patients. As presented in this case report, it is an 
effective method to reduce viral spread from patients with positive or suspected yet unconfirmed coronavirus 
disease 2019 status.

Case Description: A 49-year-old male was admitted to the hospital with a diagnosis of cervical stenosis and 
a C6-C7 disc herniation with spinal cord compression. The OTPBPS technique was set up to create a negative 
pressure environment around the patient’s head, using a Mayo stand, a transparent plastic bag, and powered wall 
canister suction. The neurosurgeon successfully performed an anterior cervical discectomy and instrumented 
fusion under OTPBPS. The patient was satisfied with the intubation and anesthetic management and reported 
excellent feedback.

Conclusion: The OTPBPS technique helps control the spread of an aerosolized viral load from the patient’s 
mouth or airway during awake fiber-optic intubation. This technique will help anesthesiologists and other front-
line health-care providers manage copious endotracheal secretions and droplet particles, which have an immense 
infectious potential.
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Airway management of patients with COVID-19 poses 
significant risks to health-care providers because of the 
aerosolizing nature of airway interventions, including 
facemask, supraglottic airway ventilation, intubation, 
extubation, and cardiopulmonary resuscitation. These 
activities require increased precautions and containment 
of viral respiratory particles. It has been demonstrated that 
a containment system can limit the spray of a significant 
portion of respiratory particles during a simulated cough or 
extubation.[3]

We propose an inexpensive, innovative overhead transparent 
plastic barrier with powered suction (OTPBPS) technique 
made from materials that are ubiquitous in the hospital, quick, 
and easy to set up, which are well tolerated by the patients. 
The current case report shows that it is an effective method 
to protect health-care providers from potential viral spread by 
patients with positive or unconfirmed COVID-19 status.

CASE DESCRIPTION

A 49-year-old male was admitted to the hospital with 
diagnosis of cervical stenosis, a C6-C7 intervertebral disc 
herniation with spinal cord compression and pending 
COVID-19 test results. The patient arrived in the operating 
room wearing a protective facemask. Standard American 
Society of Anesthesiologists monitors were applied. The 
OTPBPS technique was set up as described below, in 
preparation for awake fiber-optic intubation.

The OTPBPS technique

The simulation technique was first carried out in volunteers 
and revealed no issues with oxygen saturation, while breathing 
was deemed “excellent” and without claustrophobia.

It is recommended to use a large clear transparent plastic 
bag, Mayo stand, and large powered suction, covering the 
head of the bed space [Figure 1]. The intubation procedure 
and plastic draping were explained fully to the patient who 
demonstrated good understanding and compliance. Once the 
patient entered the operating room, his head and upper body 
were covered [Figure  2]. The face mask or high-flow nasal 
cannula provided oxygen to the patient. High caliber smoke 
laser evacuator suction tubing was attached under the top of 
the Mayo stand, creating a negative pressure environment 
for the potentially infectious patient’s face and mouth. The 
assistant worked outside the plastic bag by applying cricoid 
pressure or jaw thrust while the anesthesiologist intubated 
the patient. The sealed plastic sac was kept throughout 
surgery until extubation. This limited the spread of the virus 
and provided immediate suctioning of the virus in case the 
patient coughed during an airway manipulation. After use, 
the drape was easily disposed of into a biohazard container to 
eliminate further infection risk.

A step by step of the OTPBPS technique procedure is 
provided in [Table 1]. A free video is available demonstrating 
the OTPBPS technique to limit COVID-19 aerosol spread 
during anesthesia and surgery. This is a simple, inexpensive, 
convenient, portable apparatus, and does not necessitate any 
additional training or skills. https://youtu.be/tmldRsdLSjg

Surgical outcome

Awake fiber-optic nasal intubation was carried out as 
per standard protocol, using a C-MAC fiber-optic scope 
(Karl Starz, C-MAC) and 7.5 mm endotracheal Rae nasal 
tube. The patient was satisfied with the intubation and 
anesthetic management, had no recall after the anesthetic 
local topicalization, and reported excellent overall clinical 
feedback. The neurosurgeon successfully performed an 
anterior cervical discectomy and instrumented fusion. The 
patient tolerated the procedure well and was kept intubated 
in the surgical intensive care unit (ICU) overnight to reduce 
airway swelling. The surgical and nursing staff felt confident 
that the OTPBPS technique provided protection against 
respiratory aerosols.

Use in other procedures

Modified partial plastic draping, restricted to the area of the 
patient’s mouth and nose can be used for head, neck, chest, 
and cardiac surgeries. The OTPBPS technique was used in 
other surgical procedures and is currently a standard practice 
in our institution for COVID-positive or high-risk patients 
for the coronavirus infection, during general anesthesia, 
conscious sedation and cases performed under regional 
anesthetic blockade. 

DISCUSSION

Aerosol transmission

The SARS-CoV-2 virus is spread through inoculation of 
mucous membranes by droplets and aerosols containing 
the virus, as well as by contact with droplet-contaminated 
fomites. Fomites can act as live-virus reservoirs for hours to 
days. Studies on the dispersion of respiratory particles from 

Figure 1: (a and b) Setup of the overhead transparent plastic barrier 
with powered suction technique .
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a cough showed that they could extend more than 2 m from 
the subject. Within a closed room environment, such as an 
operating room, air currents generated by the breathing of 
the occupants disperse the cough particles so that anyone 
in the room would be exposed to the particles within 
minutes.[9] The high viral load in the airways combined with 
the contagious factor carries a very high risk of infectivity.

Risk to health-care providers

As of December 7, 2020, there are over 14.6 million 
confirmed COVID-19 cases in the US.[1] Many of the patients 
have been admitted in critical condition and many remain 
intubated for prolonged periods of time. Front-line health-

care providers had a threefold increased risk of reporting 
a positive COVID-19 test result compared to the general 
population.[11] In addition, public health authorities report 
that health-care providers account for 10–20% of confirmed 
cases.[5,8]

Due to the virus’s spread through aerosol droplets, health-
care providers are exposed to increased risk of infection 
during aerosol-generating procedures such as endotracheal 
intubation and extubation. Although effective, conventional 
personal protective equipment provides only a static physical 
barrier between the health care worker and the infectious 
patient. Creating an additional barrier in preventing the 
spread of aerosolized particles may present a superior option 
for health-care providers’ safety.

Minimizing the spread of infectious particles

The OTPBPS technique is well tolerated for general 
anesthesia, conscious sedation, and awake fiber-optic 
intubation, throughout the surgery as well as in the early 
recovery phase. It can be adjusted to accommodate other 
operation room equipment with no interference such as that 
imposed by use of a C-arm or robotic arms.

Once the patient enters the operating room, his head and 
upper body are covered as seen in the picture [Figure  2]. 
High caliber side laser suction is attached under the top of 
Mayo stand, to absorb any virus-containing particles within 
the sealed sac [Table  1]. This limits the spread of the virus 
and provides immediate suctioning of the virus in the event 
of patient coughing, sneezing, or belching. The advantage of 
the protective method used is its low cost, easy availability, 
and disposability. It provides room for maneuvering and easy 
access to patient’s airway.

There have been several published articles describing different 
methods of protection while intubating patients, but not all 
of them have proven to be functional, should complications 
develop, and the intubation cannot be accomplished.[4,6,7,10] 
The OTPBPS technique uses a well-contained plastic draping 
with powerful suction. Using a secondary viral filter at the 
suction port may provide additional protection.

Table 1: Installation of overhead transparent plastic barrier with 
powered suction technique.

Steps

1 Smoke laser evacuator suction tubing is attached to the 
largest side port 7/8 of Neptune (Stryker, Neptune 3) 
powered suction

2 Standard Mayo stand is placed above the head of the 
operating room table

3 Large plastic transparent trash bag is draped over the 
Mayo stand in such a way as to cover the patient’s head 
and upper body

4 The suction tubing is placed thorough a small hole in the 
plastic bag under the roof of the Mayo stand, ensuring 
that the suction is on and the tube is not blocked

5 Once the patient is positioned under the plastic 
container, the face mask is removed and immediately 
replaced with the oxygen mask secured well while the 
suction on

6 The anesthesiologist brings all the intubation 
instruments needed for induction while the assistant 
administers the drugs

7 Once the intubation is completed, used equipment is 
removed and disposed of appropriately, including the 
oral-gastric tube, temperature probe, eye care, used hand 
gloves, blade, and stylet

8 The patient’s head and upper body remain inside the 
plastic sac with suction on throughout the procedure 
and recovery, until the patient is discharged to the ward

Figure 2: (a-c) Demonstration of a patient and anesthesiologist using the overhead transparent plastic barrier with powered suction technique 
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Limitations

Despite the benefits that the OTPBPS technique provides health 
care workers, it may hinder their access to a patient’s head and 
upper chest, which could particularly be an issue in a real 
emergency. In addition, although the vacuum reduces the viral 
particles, it does not guarantee full immunity to the health-care 
personnel. All measures need to be taken to prevent trapping of 
the virus in the plastic drape, which could happen if the suction 
is not sufficiently powerful. The plastic drape should not be 
reused. The OTPBPS technique may also be uncomfortable 
for claustrophobic patients if they cannot tolerate it despite 
adequate preoperative preparation and sedation.

We recommend continued adherence to restricted PPE, 
limiting the number of people entering the plastic draping 
space, and limiting the time of proximity to the patient. 
Furthermore, it remains important to maintain a six-foot 
physical distance (when possible). Finally, when ready to 
remove the draping, care must be taken to avoid potential 
contamination of other sites.

CONCLUSION

In light of the current pandemic, the OTPBPS technique is 
used to limit viral spread from the patient’s airway during 
surgical procedures. It is inexpensive, convenient, and 
does not necessitate any additional training or skills. This 
technique helps health-care providers in the front lines of 
treating the pandemic manage highly infectious endotracheal 
secretions. The OTPBPS technique can be used in high-
risk patients, positive or unknown status for COVID-19, 
throughout the hospital: not only in the operating room 
but also in the postanesthesia care unit, ICU, emergency 
department, and cardiac catheterization lab. The rising death 
toll from COVID-19 among health-care providers globally 
necessitates a change of standards of care. The OTPBPS is 
one such change and utilizes standard equipment readily 
found in most operating rooms in the country.
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