Received: 14 September 2020 Revised: 26 October 2020

Accepted: 28 October 2020

DOI: 10.1002/cer3.3601

CASE REPORT

Clinical Case Reports WILEY

Key steps to reduce the aerosolized risk related to total
laryngectomy in COVID-19 era: A case report

Robert Chessman | Tahwinder Singh
Katarzyna Konieczny | Nimesh N. Patel
ENT Surgery, University Hospital Abstract

Southampton NHS Foundation Trust,
Southampton, UK

Correspondence

Robert Chessman, ENT Speciality
Registrar, ENT Surgery, University Hospital
Southampton NHS Foundation Trust,
Southampton, UK.

Email: Robert.chessman@nhs.net

KEYWORDS

1 | INTRODUCTION
Total laryngectomy is an aerosol-generating procedure. End
tracheostomy bypasses important airway protective anatom-
ical structures. Laryngectomees are regarded as high risk for
life-threatening coronavirus infection.! Laryngectomy there-
fore poses significant risks to the patient and healthcare work-
ers when performed during a respiratory virus pandemic.
Nevertheless, is it often a procedure that cannot be deferred.
There is evidence about the benefits of testing, isolation,
surgical preparation, and personal protective equipment; we
thus applied these principles in planning and conducting the
procedure. However, due to the unique nature of the surgical
procedure, the highest risks of aerosolization exist intraop-
eratively during the formation of the tracheotomy and when
creating the end tracheostome. We therefore focused on mod-
ifying this part of the procedure to minimize the duration of
an open airway and mitigate the risk to the healthcare profes-
sionals. There is only one other published article relating to
a modified technique for performing a laryngectomy during
the COVID-19 pandemic.2 This case report offers a different
approach which is easily reproducible, and we believe adds
further protection to the healthcare workers involved during
total laryngectomy.
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Laryngectomy surgery is a highly aerosolizing procedure, and we document the key
steps, including the addition of a novel Perspex shield, which can be enacted during

the COVID-19 pandemic to reduce risk to the patient and healthcare professional.
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2 | CASE SUMMARY AND
DISCUSSION

A 70-year-old man presented with upper airway obstruction
and aspiration pneumonia due to a lesion fixing his larynx
and invading his subglottis. His airway was stabilized by en-
doscopic tumor debulking and representative biopsies were
taken. These demonstrated moderately differentiated squa-
mous cell carcinoma. Radiological staging confirmed the
lesion as TANIMO laryngeal (glottic) cancer by the Union
for International Cancer Control (UICC staging. Following
full discussion between the patient and the local Head and
Neck Multidisciplinary Team (MDT), proceeding during the
COVID-19 pandemic, total laryngectomy and bilateral neck
dissection were felt to be the most appropriate treatment op-
tion. Nonsurgical and palliative treatments were discussed in
detail prior to full informed consent being taken for surgery.
There was a specific discussion regarding the risks of major
surgery during the coronavirus pandemic.

As per BAHNO (British Association of Head & Neck
Oncologists) guidelines,l two COVID-19 antigen nasopha-
ryngeal swabs were taken at interval in the 2 days prior to
surgery and were negative. The patient was advised to isolate
for 1 week prior to surgery.
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Due to the high-risk nature of the procedure and the cur-
rent concern over accuracy of the available tests, the patient
was managed throughout the peri-operative period on the
assumption that they may have been COVID-19 positive.
All appropriate precautions were therefore adopted in the
peri-operative period.

Prior to surgery, a full theater team brief took place, as a
part of the World Health Organization (WHO) checklist, to
ensure all staff were aware that the surgical procedure was
aerosol-generating and the new additional steps involved
for the procedure to try to minimize risk to the team were
discussed.

The entire theater team involved in the case donned full
personal protective equipment (PPE) and FFP3 respirator
masks prior to entering the theater, as recommended in Public
Health England's guidelines on aerosolizing procedures.3
The anesthetic team followed their well-rehearsed COVID-
19 intubation procedure in the operating room.

Initially, a dilute 50:50 wash with povidone-iodine disin-
fectant and saline was used in the oral cavity to destroy poten-
tial virus in the upper aerodigestive tract prior to performing
panendoscopy to assess the tumor.*’

With an aim to minimize aerosolization of secretions, bi-
lateral neck dissections and mobilization of the larynx was
performed first without any breach of the airway. The stoma
site was then prepared, and vicryl stomal sutures were placed
in the skin ready to attach to the trachea.

During the course of pre-operative planning, an inexpen-
sive Perspex shield which could be used intraoperatively to
reduce fomite and micro-droplet spread during high-risk parts
of the procedure was commissioned with local engineers.6
The shield was designed to allow free movements of hands
with surgical instruments while allowing clear visualization
of the operative site (Figures 1 and 2). Once the surgical site
was fully prepared the theater team, and anesthetist were noti-
fied of imminent airway changeover. The purpose-made clear
Perspex shield, attached to a Mayo table base, was moved into
position over the patient. Sterile surgical side drapes were at-
tached for further protection from aerosolized contamination
(Figure 3). The Perspex shield could be swung away from the
patient as necessary or in the case of an emergency.

Pre-oxygenation was performed with 100% oxygen for
3 minutes, and the endotracheal tube advanced to avoid in-
advertent cuff incision and so as to maintain a closed airway
system for as long as possible. Positive-pressure ventilation
and gas delivery were stopped, and continuous suction of
the airway with a wide-bore sucker was performed during
incision of the trachea to minimize aerosolization. Operating
through a screen with limited space was unfamiliar and chal-
lenging. Therefore, to minimize risk to the patient and sur-
geons, care had to be taken to ensure safe surgical technique
throughout. A J-endotracheal tube (Rusch) was inserted to
the stoma site, cuff inflated, and ventilation was resumed,

FIGURE 1 Perspex screen mounted to the Mayo table base

FIGURE 2 Demonstration of draping of cheap locally
manufactured Perspex operative shield

while carefully observing for any airway leak. The trachea
was secured to the skin with the preprepared sutures. Once
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FIGURE 3 Perspex modified Mayo table for tracheostomy

FIGURE 4 Closed system after tracheostomy with Rusch
endotracheal tube in place

the end tracheostome was completed, a large Tegaderm trans-
parent film dressing was placed over a moist gauze to seal off
the stoma (Figure 4). Only once the team felt the airway was
secured, and sealed was the Perspex shield mounted onto the
Mayo table base removed from the operating field. The lar-
ynx was then excised and the neopharynx could be formed.
Despite potentially infected mucosa still being exposed at this
point, as the patient was now ventilating on a closed circuit
again, the risk of aerosolization was lower, and therefore, it
was felt the Perspex shield was not needed. Staple closure
of the pharynx was performed as part of our standard lar-
yngectomy procedure. De Seta et al describe a modification

to this technique to ensure minimal exposure to the aerodi-
gestive tract which could be adopted in the future.” Primary
trachea-esophageal puncture was not performed. It was noted
on inspection following the procedure that significant aero-
solization of blood and secretions were evident on the under
surface of Perspex table.

At extubation, following discussion with the anes-
thetic team, a well-fitting adhesive base plate and Heat and
Moisture Exchanger (HME) was placed over the new stoma
site, in order to minimize environmental contamination with
airway secretions. The airway was thoroughly suctioned prior
to transfer to a recovery area separated from general recovery.

The patient was to be nursed in a side room on a ward
for non-COVID-19 patients. PPE was used during all nursing
and medical care for the patient. The patient was discharged
home with full discharge planning and community support.

3 | CONCLUSION
This case report aims to document a technique which can be
used during the COVID-19 era when performing a laryngec-
tomy to reduce risk to the patient and healthcare professional.
The steps described in Table 1 are simple to learn and eas-
ily reproducible. The main limitation of this procedure was
the restrictive nature of operating under the Perspex table.
However, with practice, this step becomes more effective and
we believe gives an important additional level of protection
during the evolving COVID-19 pandemic.

TABLE 1
COVID-19-era

Key steps when performing a laryngectomy in the

1. Pre-operative isolation and testing

2. Specific team briefing as part of Peri-operative WHO Checklist
highlighting the risks involved

3. Full PPE for all theater team

4. Dilute 50:50 wash with Povidone-iodine disinfectant and saline
in the oral cavity

5. Perform neck dissection and mobilization of the larynx prior to
breaching airway

6. Prepare stoma site with sutures in place

7. Cover operative field with Perspex shield

8. Pre-oxygenation of patient

9. Cessation of Positive-pressure ventilation and gas delivery
10. Perform tracheotomy and secure sutures

11. Insert Rusch tube, ensure ventilation and cover with large
Tegaderm dressing

12. Complete formation of neopharynx

13. On extubation fit base plate and HME over the new stoma site
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