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A B S T R A C T

Surgical tracheostomies have a role in the weaning process of COVID-19 patients treated in intensive care units.
A multidisciplinary team approach (MDT) is required for decision making. This process is augmented by specific
standard operating practices implemented by senior clinicians. Here, we report on our early experience and
outcomes with open tracheostomies in a cohort of COVID-19 patients. We outline the criteria that guide decision
making and explore the challenges faced by our intensive care colleagues in the management of these patients.
The cohort was 100% male with 90% of them having a raised Body Mass Index (BMI) and other comorbidities
(hypertension and diabetes). 60% have been decannulated and have been stepped down the intensive care unit.
We recorded no surgical complications or adverse events. The service to date has been shown to be effective,
safe, largely reproducible and reflective.

Introduction

As the COVID-19 pandemic evolves, is evident that around 6% of
the patients will require ICU admission [1–4]. Around 75% of those will
need invasive ventilation [4], and approximately 10% will require
ventilation beyond 14 days [5–9]. Undoubtedly, some patients will
benefit from a tracheostomy during the weaning recovery phase. A
tracheostomy is an aerosol generating procedure with a significant viral
spread risk. Identifying who will benefit from it and developing safety
procedure protocols requires clear selection criteria [10].

Details around operating protocols have been simultaneously pub-
lished by our team [11] and an Italian group [12]. The “CORONA-
steps” [12] and the “5Ts” [11] cover the entire spectrum of a safe
tracheostomy procedure.

Here we aim to share our outcomes in a cohort of COVID-19 patients
that had surgical tracheostomies. We focus in selection criteria and
outcomes, and share safety lessons-learned.

Methods

Case selection/decision-making

Decisions were made on a case-by-case basis (communication be-
tween ICU-OMFS). Decision-making was based on acute and chronic co-
morbidities such as acute kidney injury, obesity, anatomy, airway-re-
lated difficulties and ICU-related delirium/withdrawal. Prognosis (long-
term, short-term) was also a decisive factor.

Most ICU patients were heavily sedated and dependent on benzo-
diazepines and long-acting opioid infusions; this increased the risk of
sedation-related complications (withdrawal/delirium) during sedation
holds and extubation attempts.

We developed selection criteria and summarise them based on an
‘ABCD’ algorithm:

A (Airway): Intubation for close to 14 days or more
B (Breathing): FiO2 < 40%, PEEP below 15

C(Circulation): Apyrexial, cardiovascularly stable, reducing in-
flammatory markers (WBC:Neutrophil ratio, CRP)
D (Disability): Tracheostomy requirement for weaning

Two negative tests for COVID-19 were not mandatory. Whilst ideal,
the potential for false negatives and false positives (“Positive” PCR from
dead virus) makes results unpredictable [13].

Post-tracheostomy decannulation criteria were:

(1) 48h minimum unsupported spontaneous breathing
(2) No signs of infection reactivation for 48h
(3) GCS > 14
(4) No signs of ongoing delirium
(5) Verified safe upper airway access
(6) Hemodynamic stability (no vasopressors/inotropes)

Our cohort consists of ten COVID-19 patients who underwent sur-
gical tracheostomy in the weaning phase. Data were collected from case
notes with appropriate institutional ethics.

Results

Patients profile

All patients were male (average age 57.3) (Table 1). Lliterature
supports male predominance, but reaching 100% was surprising [14].
Nine patients had co-morbidities. Nine had a BMI greater than 30,
(> 100 Kg,< 1.83 m). Eight had pre-existing hypertension and 5 had
pre-existing diabetes [15].

Five patients developed renal failure/undergoing haemodialysis. All
patients were intubated for a minimum of 11 days. Due to body habitus
we used a size-9 adjustable flange tube in 7/10 patients. We aimed to
minimise the risk of inadvertent decannulation. We had no incidents of
dislodgement.

There were no significant intraoperative/immediate postoperative
complications. Two patients experienced tracheostomy obstruction 72h
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post-procedure. Both were treated with change of inner cannula and
bronchoscopy. One tube cuff deflated at day 8 post-op; this tube was
changed uneventfully.

Patients were able to wean-off sedation within 24h. All patients
required bridging with alternative sedatives (dexmedetomidine, cloni-
dine). Common symptoms observed during the awakening phase were
mainly down to sympathetic hyperactivity (hypertension, diaphoresis,
tachycardia and tachypnoea). The tracheostomy provided a safe airway
during these symptoms. Supplementary medications were effective,
without compromising spontaneous breathing.

Overall, we observed the following benefits:

(1) Reduction in ICU length of stay, releasing essential capacity
(2) Reduction in prolonged use of sedatives/analgesics
(3) Earlier spontaneous breathing
(4) Better bronchial toilet; less traumatic suctioning
(5) Faster delirium resolution
(6) Faster rehabilitation/physiotherapy
(7) More efficient use of nursing resources

Currently, 6 (60%) patients have been decannulated and stepped
down on ward. Patients’ profile and outcomes are summarized in
Table 1. In the context of a 12-bed ICU, this is a significant number.

Procedural pitfalls

After each procedure, the team would debrief and reflect. An action
plan was introduced to prevent recurring issues (Table 2). We aimed to
identify human factors contributing towards safety pitfalls. The surgical
team remained relatively constant but there was a considerable varia-
tion in the anaesthetic/scrub staff. This lack of continuity reinforced the
need for a robust SOP and good communication.

We also noticed that doing these cases on a CEPOD list takes longer.
A potential solution to streamline the process might be for ICU units to
consider a designated area in ICU for performing surgical tracheos-
tomies.

Personnel follow-up

All personel used appropriate PPE [11]. None of the staff involved
developed COVID-19 symptoms post-operatively (Appendix). One
member of the team self-isolated for 2 weeks as his wife tested positive
for COVID-19. He subsequently tested negative. This endorses the safety
of our protocol.

Discussion

Our early experience with surgical tracheostomies in COVID-19
patients, suggests that this procedure has a positive effect on their
outcome. 70% of our patients are no longer ventilator-dependant and
60% have beendecannulated. This releases valuable resources (ICU
beds, staff, ventilators) to those that need them. Moreover, is a safe
procedure both for patients and staff, if a well-considered SOP is fol-
lowed.

Our patients are chosen in a multidisciplinary setting, utilising the
best available evidence. These patients tend to have high BMI and
various comorbidities. We recognise the expanding literature and we
react accordingly adjusting our practice. It is important to remain
adaptable in challenging times. Recognising the importance of human
factors has significant benefits in providing safe/effective service.

Our study has limitations. The sample size is low, but it reflects a
significant % of our ICU capacity, translating into effctive use of re-
sources. In addition, our cohort represents all of the patients undergone
the procedure (no exclusions). Our study has no control group or ex-
perimental setting, as this wouldn’t be appropriate, but data were kept
in a prospective, protocol-driven fashion. Lastly, we haven’t considered
a comparison with percutaneous tracheostomies, as this is now con-
sidered a procedure with higher AGM transmission risk. Plus, none of
our patients would qualify due to anatomy/obesity.

Conclusion

Surgical tracheostomy is an invasive procedure with potentially
significant risks. Decision-making should be based on MDT consensus
and with a protocol to get the maximum benefit whilst minimizing risk.
Doing this in a carefully planned and executed manner with strict in-
clusion criteria has a positive effect for the patients and the team.
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Appendix

See Table 3.

Table 3
Staff Involved in relation to developing COVID-19 symptoms.

Team Total Number Developed Symptoms Tested positive Note

Scrub Team (Scrub Nurse and Runner) 14 0 0
Anaesthetics (Consultant, Trainee, Anaesthetic Nurse) 23 0 0
Surgeons 6 1 0 Surgeon’s wife developed symptoms (also a health care

professional) prior to surgeon and she subsequently tested positive
for COVID-19. (Likely contracted via different route.)

Letter to the editor Oral Oncology 106 (2020) 104767

3



References

[1] Guan W-J, Ni Z-Y, Hu Y, et al. Clinical characteristics of coronavirus disease 2019 in
China. New England J Med 2020.

[2] Wang D, Hu B, Hu C, et al. Clinical Characteristics of 138 Hospitalized Patients With
2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China. JAMA 2020.

[3] Tay JK, Khoo ML-C, Loh WS. Surgical considerations for tracheostomy during the
COVID-19 pandemic: lessons learned from the severe acute respiratory syndrome
outbreak. JAMA Otolaryngol-Head Neck Surgery 2020.

[4] Phua J, Weng L, Ling L, et al. Intensive care management of coronavirus disease
2019 (COVID-19): challenges and recommendations. The Lancet Respiratory Med
2020.

[5] Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality of adult
inpatients with COVID-19 in Wuhan, China: a retrospective cohort study. Lancet
2020;395:1054–62.

[6] Huang C, Wang Y, Li X, et al. Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China. The Lancet 2020;395:497–506.

[7] Yang X, Yu Y, Xu J, et al. Clinical course and outcomes of critically ill patients with
SARS-CoV-2 pneumonia in Wuhan, China: a single-centered, retrospective, ob-
servational study. Lancet Respir Med 2020.

[8] Young BE, Ong SWX, Kalimuddin S, et al. Epidemiologic features and clinical course
of patients infected with SARS-CoV-2 in Singapore. JAMA 2020.

[9] ICNARC. ICNARC report on COVID-19 in critical care. 27/3/20.
[10] Tran K, Cimon K, Severn M, Pessoa-Silva CL, Conly J. Aerosol generating proce-

dures and risk of transmission of acute respiratory infections to healthcare workers:
a systematic review. PLoS ONE 2012;7:e35797.

[11] Broderick D, Kyzas P, Sanders K, Sawyerr A, Katre C, Vassiliou L. Surgical
Tracheostomies in Covid-19 patients: important considerations and the “5Ts” of
safety. BJOMS 2020 [in press]. https://doi.org/10.1016/j.bjoms.2020.04.008.

[12] Pichi B, Mazzola F, Bonsembiante A, Petruzzi G, Zocchi J, Moretto S, et al.
CORONA-steps for tracheotomy in COVID-19 patients: A staff-safe method for
airway management. 104682 Oral Oncol 2020;105. https://doi.org/10.1016/j.
oraloncology.2020.104682.

[13] Xingzhi Xie, Zheng Zhong, Wei Zhao, Chao Zheng, Fei Wang, Jun Liu. Chest CT for
Typical 2019-nCoV Pneumonia: Relationship to Negative RT-PCTesting.Radiology
2020. Published Online: Feb 12 2020 https://doi.org/10.1148/radiol.2020200343.

[14] Cai H. Sex difference and smoking predisposition in patients with COVID-19. The
Lancet Respiratory 2020;8. https://doi.org/10.1016/s2213-2600(20)30117-x.

[15] Fang L, Karakiulakis G, Roth M. Are patients with hypertension and diabetes mel-
litus at increased risk for COVID-19 infection? Lancet Respiratory 2020;8. https://
doi.org/10.1016/s2213-2600(20)30116-8.

Damian Brodericka, Panayiotis Kyzasa,⁎, Andrew J. Baldwina,
Richard M. Grahama, Tracy Duncanb, Christos Chaintoutisb,

Evangelos Boultoukasb, Leandros Vassilioua
a Department of Oral and Maxillofacial Surgery, North Manchester General

Hospital, United Kingdom
b Intensive Care Unit, North Manchester General Hospital, United Kingdom

E-mail address: kyzasp@icloud.com (P. Kyzas).

⁎ Corresponding author at: Department of OMFS, North Manchester General Hospital, Delaunays Rd, Crumpsall, Manchester, United Kingdom.

Letter to the editor Oral Oncology 106 (2020) 104767

4

http://refhub.elsevier.com/S1368-8375(20)30203-7/h0005
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0005
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0010
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0010
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0015
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0015
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0015
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0020
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0020
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0020
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0025
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0025
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0025
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0030
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0030
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0035
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0035
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0035
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0040
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0040
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0050
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0050
http://refhub.elsevier.com/S1368-8375(20)30203-7/h0050
https://doi.org/10.1016/j.oraloncology.2020.104682
https://doi.org/10.1016/j.oraloncology.2020.104682
https://doi.org/10.1016/s2213-2600(20)30117-x
https://doi.org/10.1016/s2213-2600(20)30116-8
https://doi.org/10.1016/s2213-2600(20)30116-8
mailto:kyzasp@icloud.com

