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T he current COVID-19 pandemic, caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-
2), presents significant challenges to the surgical com-

munity worldwide and the otolaryngology community in par-
ticular. The major transmission route of COVID-19 occurs
through the upper respiratory tract, with high levels of virus
shedding occurring in the nasal cavity.1,2 COVID-19 is typi-
cally spread by droplets, but aerosol-generating procedures
(AGPs) are thought to aerosolize the virus and increase the
chance of viral spread.3,4 In the international otolaryngology
community, surgeons are considered to be at high risk of
COVID-19 infection owing to routine inspection of the upper
respiratory tract and the need to perform AGPs at both the pa-
tient bedside and in the operating theater.5,6

In Western Australia, community transmission of COVID-19
is currently at low levels.7 There has been the opportunity to
devise and refine treatment algorithms for AGPs. Worldwide,

otolaryngologists have been collaborating through tradi-
tional channels, such as scientific journals; modern chan-
nels, such as webinars; and informally through applications,
such as WhatsApp.

All urgent pediatric airway procedures are currently
managed at a single tertiary pediatric hospital. Procedures
involving the upper aerodigestive tract are considered high
risk for COVID-19 transmission.8 It is important to reduce the
aerosolization of respiratory secretions during airway man-
agement, and changes to our routine pediatric airway algo-
rithm have been made with this aim.9 The current technique
used for diagnostic and therapeutic microlaryngoscopy and
bronchoscopy (MLB) in the operating theater in patients
with unknown or positive COVID-19 status will be described.
In keeping with the approach of other otolaryngology
departments, all patients with unknown status are regarded
as positive.10

IMPORTANCE As an aerosol-generating procedure, traditional pediatric microlaryngoscopy
and bronchoscopy techniques must be adapted in order to reduce the risk of transmission of
severe acute respiratory syndrome coronavirus 2.

OBJECTIVE To describe a modified technique for pediatric microlaryngoscopy and
bronchoscopy for use in the COVID-19 era and present a case series of patients for whom the
technique has been used.

DESIGN, SETTING, AND PARTICIPANTS Observational case series of pediatric patients
undergoing emergency or urgent airway procedures performed at a tertiary pediatric
otolaryngology department in Australia. Procedures were completed between March 23 and
April 9, 2020, with a median (range) follow-up of 24.5 (11-28) days.

EXPOSURES Modified technique for microlaryngoscopy and bronchoscopy, minimizing
aerosolization of respiratory tract secretions.

MAIN OUTCOMES AND MEASURES The main outcome was the feasibility of technique, which
was measured by ability to perform microlaryngoscopy and bronchoscopy with comparable
success to the usual technique (ie, adequate examination of the patient for diagnostic
procedures and ability to perform interventional procedures).

RESULTS The technique was used successfully in 8 patients (median [range] age, 160 days [27
days to 2 years 6 months]); 5 patients were male, and 3 were female. Intervention was
performed on 6 patients; 2 balloon dilations for subglottic stenosis, 2 injections
of hyaluronic acid for type 1 clefts, and 2 cold-steel supraglottoplasties. No adverse events
occurred.

CONCLUSIONS AND RELEVANCE In this case series, feasibility of a modified technique for
pediatric microlaryngoscopy and bronchoscopy was demonstrated. By reconsidering the
surgical approach in light of specific COVID-19 infection risks, this technique may be
associated with reduced spread of aerosolized respiratory secretions perioperatively and
intraoperatively, but the technique and patient outcomes require further study.
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Methods

Institutional ethics committee approval for this project was
granted by the Child and Adolescent Health Service Human Re-
search and Ethics Committee. A waiver of consent was ap-
proved to complete the audit. The procedure used for MLB in
this case series of pediatric patients with unknown COVID-19
status is described. The protocol has been documented and dis-
tributed to all theater staff, and a laminated hard copy is in the
operating theater.

Diagnostic MLB with or without therapeutic intervention
was performed in the same operating theater for every case.
The procedures were performed by a consultant otolaryngolo-
gist. Two anesthetists and an anesthetic technician and 2
nurses made up the team in the theater. A clean anesthetic tech-
nician and a second circulating nurse remained outside the the-
ater to collect anything that may have been required during
the case.

The nurse was positioned on the surgeon’s right, with the
endoscopy equipment, and the anesthetic team was to the sur-
geon’s left. All staff in the theater wore personal protective
equipment appropriate for an AGP, including an N95 mask or
powered air-purifying respirator, a face shield, a hooded sur-
gical cap wrapped around the neck, an impermeable surgical
gown, and double gloves.11,12

All patients were first anesthetized with volatile gas on the
operating table, and intravenous access was secured. In most
cases, maintenance of anesthesia was achieved with total in-
travenous anesthesia. The suspension box (a polymethyl meth-
acrylate [Perspex, Perspex International] box with 3 open sides,
routinely used for suspension; Figure 1) was placed over the
patient. This box and the patient were covered with a trans-
parent plastic sheet (Figure 2). The sheet extended onto the
scrub nurse’s trolley, at the surgeon’s right-hand side. The sheet
was secured to the surgeon’s gown with drape tape at waist
height. It was also secured to the operating tape below the Per-
spex box and to the patient’s left.

The surgeon’s arms remained under the sheet at all times,
with instruments passed under the sheet. The patient was vi-
sualized through the sheet and with a Hopkins rod. Indirect
laryngoscopy was performed, and the glottis and subglottis
were sprayed with lignocaine using a C-MAC video laryngo-
scope (Karl Storz). Routine MLB has been performed with a
straight Miller blade and a rigid Hopkins rod lens telescope.
When intervention to the supraglottic or glottic structures (eg,
supraglottoplasty or injection laryngoplasty) was planned, the
patient was intubated with a cuffed tube as soon as practi-
cable, and the surgeon proceeded with the intervention. Fol-
lowing intervention, the patients were extubated under the
plastic sheet in an effort to contain aerosolized particles pro-
duced by coughing on extubation. The sheet was removed and
discarded, and the child was transferred to the postanes-
thetic recovery unit.

Feasibility was assessed by observation of the surgeon’s
ability to, first, perform a diagnostic MLB and obtain diagnos-
tic information, and second, to perform intervention using the
modified technique. Adverse events were described as intra-

operative or postoperative. Intraoperative adverse events in-
cluded surgical complications and anesthetic complications.
Postoperative complications included unexpected postopera-
tive reintubation, unplanned admission to the pediatric criti-
cal care unit, or unplanned return to the operating theater.

Results
The modified MLB procedure was performed on 8 pediatric pa-
tients using the technique described (Table). Patient median
(range) age was 160 days (27 days to 2 years 6 months); 5 pa-
tients were male, and 3 were female. The technique was first
used March 23, 2020, and the last in the series (prior to sub-
mission for publication) was performed on April 9, 2020. All
patients and their families had unknown COVID-19 status. No
intraoperative or postoperative adverse events were ob-
served. The median (range) follow-up was 24.5 (11-28) days.

Supraglottoplasty
Two patients underwent cold-steel supraglottoplasty for laryn-
gomalacia. Before the COVID-19 pandemic, supraglotto-
plasty was routinely performed with spontaneous ventila-
tion with a Benjamin-Lindholm laryngoscope in suspension
and a microscope for visualization. With the modified proto-
col, after the diagnostic MLB, the child was intubated with a
cuffed endotracheal tube and placed in suspension. The su-
praglottis was visualized with the Hopkins rod lens tele-
scope, which was inserted into the side port of the Benjamin-
Lindholm rigid laryngoscope and held in place by an assistant
(Figure 3). The operating surgeon performed a 2-handed su-
praglottoplasty.

Injection Laryngoplasty
Modified MLB and filler injection (hyaluronic acid) to treat type
1 clefts were performed in 2 cases with recurrent aspiration.
In both cases, following the modified MLB, the patient was in-
tubated with a cuffed endotracheal tube and placed in sus-
pension. The tube remained outside the straight laryngo-
scope, and the injection was performed under direct vision with
the Hopkins rod.

Key Points
Question How should pediatric microlaryngoscopy and
bronchoscopy techniques be altered during the COVID-19 era?

Findings A case series of 8 pediatric patients underwent
microlaryngoscopy and bronchoscopy using techniques to
minimize and contain aerosolized respiratory secretions during the
procedure, including covering the patient with a plastic sheet,
avoidance of direct laryngoscopy, early intubation with a cuffed
tube, and modifications to interventions, such as
supraglottoplasty. The techniques were used successfully, and no
adverse events occurred.

Meaning Modified microlaryngoscopy and bronchoscopy
techniques were associated with satisfactory patient outcomes
and theoretically are associated with reduced risk to the
otolaryngology theater team during the COVID-19 pandemic.
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MLB for Airway Foreign Body Retrieval
The fifth patient in the series had a clinical presentation con-
cerning for an inhaled foreign body and underwent an emer-
gency MLB procedure. The modified MLB protocol described
was used. No airway foreign body was found. Our planned ap-
proach is to perform low-dose computed tomography scan-
ning for all cases with a suspected airway foreign body when
clinically safe, but the approach was not deemed safe in this
case.

Patients With Tracheostomy
In patients with a tracheostomy, our protocol is to insert a
cuffed tracheostomy tube and confirm the absence of a leak
prior to surgical intervention to the larynx or suprastomal tra-
chea. During this time, 2 other MLB procedures (one required
repair of a laryngeal cleft, and the other progressed to a slide
tracheoplasty) were performed without the need for this tech-
nique in patients who had tested negative for SARS-CoV-2. Both
of these children presented with respiratory illnesses and a fe-
ver and therefore were qualified for preoperative testing. The
patient who underwent the cleft repair already had a trache-
ostomy in situ, and the technique identified above was used.

Discussion
The COVID-19 era is challenging otolaryngologists to change
usual practice to ensure the safety of patients and the otolar-
yngology team. Surgeons and their teams are challenged to con-
sider the indications for surgery: Is the surgery an emergency
or urgent procedure? Will a delay result in significant morbid-
ity or mortality? Should alternative investigations and thera-
peutic options that do not involve AGPs be considered?

To reduce the risk to surgeons, the theater team, and pa-
tients, changes to surgical protocols and clinical behavior are
required. It is essential that any proposed changes are dis-
cussed thoroughly with the theater team, with adequate time
to prepare. When possible, a simulation of the new process
takes place. The most experienced and efficient surgeon, anes-
thetists, and nursing team should perform the procedure. It
is important to predict if any additional equipment may be re-
quired and have it available in the operating theater to reduce
staff movement while a case is under way. Efficient team-
work is essential. In the case series described, procedures took
two to three times longer than during usual conditions.

The technique for pediatric MLB described herein contin-
ues to evolve. Securing the plastic sheet with drape tape at 3
sides has reduced slippage, improved coverage of the pa-
tient, and made it easier for the surgeon to operate beneath
it. Use of indirect laryngoscopy with a C-MAC blade for appli-
cation of topical anesthesia (lignocaine) by the surgeon, un-
der the plastic sheet, is a change from usual practice of appli-
cation under direct laryngoscopic vision by the anesthetist.
Over time, more instruments are being placed under the sheet
at the commencement of the procedure to reduce the num-
ber of times the side of the sheet must be lifted during the pro-
cedure. One needs to balance the risk of transmission of SARS-

Figure 1. Perspex Suspension Box Measuring 18 × 40 × 50 cm

Figure 2. Child Under the Perspex Box and Plastic Sheet
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CoV-2 to health care teams against the risk to the patient of
delaying or heavily modifying the procedure.

With reconsideration of the surgical approach in light of
specific COVID-19 infection risks, the primary aim is to re-
duce the spread of aerosolized respiratory secretions peri-

operatively and intraoperatively, while ensuring satisfactory
patient outcomes. Supraglottoplasty is performed with a cuffed
endotracheal tube rather than an open airway. Cold-steel thera-
peutic techniques are likely to be less aerosol generating than
techniques using powered devices; no cases in the series re-
quired intervention with a powered instrument.

Asymptomatic virus c arriage by children is not
uncommon,13 and children provide a means of transmission
to health care workers and otolaryngologists and subsequent
transmission to patients and community spread. For this rea-
son, the described technique is being used for all pediatric pa-
tients with unknown or positive COVID-19 status. Preopera-
tive COVID-19 testing was very recently approved at the
institution, and preoperative testing in patients undergoing ur-
gent category 1 AGPs will commence. Even though this will re-
duce the risk to the staff involved, there is still a false-
negative rate. Protocols regarding this are currently being
evaluated by our institution.

Worldwide, otolaryngology departments are using and
communicating practical strategies to reduce the transmis-
sion risk of COVID-19.6,14,15 The otolaryngological surgical com-
munity must remain flexible and willing to adapt the ap-
proach to surgical procedures as more is understood about
SARS-CoV-2. International collaborations among medical pro-
fessionals of all disciplines have exemplified the response to
the COVID-19 pandemic, and the otolaryngology community
has been at the forefront of this collaboration.

Limitations
There are limitations to this case series study. The number of
cases reported is small, and the technique will continue to evolve
as more cases of MLB are performed. Outcome measures were
observational, with no control group. There is a lack of repre-
sentativeness and generalizability of a small, single-centered se-
ries with currently low levels of SARS-CoV-2 transmission.

Table. Consecutive Pediatric Microlaryngoscopy and Bronchoscopy (MLB) Procedures

Patient
No. Procedure Indication Findings

1 Diagnostic MLB History of resection of congenital cystic
adenomatoid malformation and SGS,
previous dilation, unable to wean from
CPAP

Moderately severe
tracheomalacia

2 MLB, steroid injection and
dilation SGS

Multiple failed extubation attempts in
the context of lung disease of
prematurity

Posterior glottic and subglottic
granulation tissue,
grade 1 SGS

3 MLB, hyaluronic acid injection
for type 1 cleft

Recurrent aspiration Type 1 cleft and
interarytenoid edema,
tracheal cobblestoning
consistent with recurrent
aspiration

4 MLB, balloon dilation SGS Inability to wean from CPAP Micrognathia, glossoptosis

Lateral shelving in subglottis,
middle-third tracheomalacia

5 Diagnostic MLB Suspected inhaled foreign body,
not clinically suitable
for imaging

Mild laryngomalacia

6 MLB, hyaluronic acid injection
for type 1 cleft

Aspiration and recurrent pneumonia Type 1 cleft

7 MLB, supraglottoplasty Laryngomalacia with nocturnal
obstructive symptoms

Laryngomalacia

8 MLB, supraglottoplasty Cerebral palsy, laryngomalacia,
nasogastric tube feed dependent

Laryngomalacia
Abbreviations: CPAP, continuous
positive airway pressure; SGS,
subglottic stenosis.

Figure 3. Benjamin-Lindholm Laryngoscope in Suspension
for Supraglottoplasty and Visualization With Hopkins Rod
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Conclusions

In this small case series, we demonstrated the feasibility of use
of a modified technique for pediatric MLB. By reconsidering

the surgical approach in light of specific COVID-19 infection
risks, this technique may help to reduce the spread of aero-
solized respiratory secretions perioperatively and intraopera-
tively, but the technique and patient outcomes require fur-
ther study.
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