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Objective: Recent anecdotal reports and cadaveric simulations have described aerosol generation during endonasal
instrumentation, highlighting a possible risk for transmission of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
during endoscopic endonasal instrumentation. This study aims to provide a greater understanding of particle generation and
exposure risk during endoscopic endonasal instrumentation.

Study Design: Prospective quantification of aerosol generation during office-based nasal endoscopy procedures.
Methods: Using an optical particle sizer, airborne particles concentrations 0.3 to 10 microns in diameter, were measured

during 30 nasal endoscopies in the clinic setting. Measurements were taken at time points throughout diagnostic and debride-
ment endoscopies and compared to preprocedure and empty room particle concentrations.

Results: No significant change in airborne particle concentrations was measured during diagnostic nasal endoscopies in
patients without the need for debridement. However, significant increases in mean particle concentration compared to preprocedure
levels were measured during cold instrumentation at 2,462 particles/foot3 (95% CI 837 to 4,088; P = .005) and during suction use
at 2,973 particle/foot3 (95% CI 1,419 to 4,529; P = .001). In total, 99.2% of all measured particles were ≤1 μm in diameter.

Conclusion: When measured with an optical particle sizer, diagnostic nasal endoscopy with a rigid endoscope is not asso-
ciated with increased particle aerosolization in patient for whom sinonasal debridement is not needed. In patients needing
sinonasal debridement, endonasal cold and suction instrumentation were associated with increased particle aerosolization,
with a trend observed during endoscope use prior to tissue manipulation. Endonasal debridement may potentially pose a
higher risk for aerosolization and SARS-CoV-2 transmission. Appropriate personal protective equipment use and patient
screening are recommended for all office-based endonasal procedures.
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INTRODUCTION
The Severe Acute Respiratory Syndrome Coronavi-

rus 2 (SARS-CoV-2) pandemic has overwhelmed hospital
staff and resources, leading to drastic modifications to
healthcare delivery around the world.1–4 Mitigation of
viral transmission between patients and staff has become
a paramount concern. As clinics around the world
“reopen” in the era of COVID-19, a greater understanding
of high-risk activities will be crucial in the development
and implementation of protocols to address and minimize
viral spread.

At the pandemic’s onset, initial anecdotal reports
documented concerns for the risk of direct transmission
to healthcare workers during endoscopic endonasal sur-
gery.5 Although these initial reports have since been
clarified,6 concerns remain over a potential increase in
viral exposure risk during such procedures. In the outpa-
tient clinic setting, endonasal procedures commonly occur
in rooms with significantly less environmental controls
compared to standard operating rooms. Generation of
aerosolized particles during office-based endonasal proce-
dures could pose a potential exposure risk to clinic staff
due to high traffic level through patient rooms and lower
air-exchange rates compared to operating rooms.7,8

Aerosol generating procedures (AGPs) are typically
defined as any procedure, which presents an increased
exposure risk to healthcare workers from baseline
levels.9–11 In general, manipulation of the upper or lower
airway is understood to increase the risk of particle aero-
solization.12,13 The generation of airborne and droplet
particles risks potential exposure of clinic staff to patho-
gens and thus warrants further investigation.

Recent simulations performed in the laboratory set-
ting by Workman et al. describe aerosol generation dur-
ing powered endonasal instrumentation in cadaveric
models. Specifically, their simulation demonstrated an
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increase in aerosolization of respiratory droplets (>30
microns) and airborne particles (1–10 microns).14,15 Work-
man et al. also performed a limited number of simula-
tions on healthy volunteers which also demonstrated
aerosol generation with the solo use of nasal endoscopes.
These simulations suggest a potential exposure risk to
operators during endonasal instrumentation; however,
cadaveric simulations may not accurately demonstrate
true aerosol generation during clinical procedures; due to
patient respiration and presence of mucous and crusting
after endoscopic nasal surgeries.

The safety of patients and clinic staff requires a bet-
ter understanding of particle aerosolization during office-
based endoscopic endonasal procedures. Understanding
aerosol generation in the clinic setting will help clinics
design and implement safety protocols to maximize envi-
ronmental controls, including appropriate use of personal
protective equipment (PPE). This investigation looks to
build upon the findings of Workman et al. by measuring
airborne particle concentrations during live patient proce-
dures in a traditional outpatient clinic setting.14,15

METHODS

Study Design
Institutional Review Board exemption #20–1377 was

obtained for this study—no identifying patient information was
collected. The study was conducted in a single outpatient clinic
building with non-negative pressure rooms and standard air
exchange rates for local commercial buildings. Airborne particle
concentrations were measured during 1) diagnostic nasal endos-
copies and 2) nasal endoscopies with debridement. All clinic
patients were screened via phone, 24 hours prior to their clinic
appointment for COVID-19 symptoms or contact exposure. No
COVID-19 testing was performed for clinic visits. Postoperative
patients had a documented single negative COVID-19 test result,
via nasopharyngeal swab and PCR that was completed 24–
48 hours prior to surgery. 4-mm rigid endoscopes were used during
28 adult patient endoscopies and 2.9 mm rigid endoscopes were
used during two pediatric patient endoscopies. Anesthetic aerosol
sprays were not used prior to endoscopy. Nasal endoscopy with
debridement was performed on postoperative patients and/or
postradiation therapy patients. A 10 French disposable suction
was used during the suction portion of sinonasal debridement,
with Tobey and alligator forceps used for the mechanical portion of
sinonasal debridement. Verbal consent was obtained from patients
prior to measurements.

Data Collection
Airborne particle concentrations were measured in particles

per cubic foot (p/ft3) with an Extech VPC300 Particle Counter
(FLIR Commercial Systems Inc.), calibrated to standards
established by the National Institute of Standards and Technol-
ogy. An internal pump regulates airflow to 2.83 L/min; particles
pass through an internal laser system and the degree of
scattered light is used to calculate particle size and number. The
device measures airborne particles of 0.3, 0.5, 1.0, 2.5, 5.0, and
10 microns (um) in size; counting efficiency varies by particle
size, with 50% efficiency at 0.3 μm; however, particles >0.45 μm
in diameter are counted with an efficiency approaching 100%.
Individual sample measurements were collected over a fixed 20-
second interval, allowing for consistent sampling for each

instrument timepoint. However, the duration of instrument use
during endoscopy procedures often varied and longer instru-
ment use allowed for the collection of additional sampling mea-
surements. The time between sample measurements during
instrument transition ranged between 2 and 5 seconds.

Baseline particle concentration measurements were
obtained in empty clinic rooms to assess the effect of native
patient breathing on airborne particle concentrations. Empty
room measurements were collected prior to patient entry, with
the door closed, and measurements were taken within an 18-inch
radius from the exam chair headrest. Clinic aerosol measure-
ments were then collected during diagnostic nasal endoscopies
and nasal endoscopies with suction and mechanical debride-
ment. Sample measurements were collected within an 18-inch
radius from the patient’s head to detect aerosol generation.
A sampling radius of 18 inches was deemed appropriate when
considering the distance from the patient’s head to the
surgeon’s head often measures within 2–3 feet (i.e., one arm’s
length).

Separate particle measuring protocols were implemented for
the two nasal endoscopy procedures. Any interruption during the
patient visit or sampling protocol was followed by a 1-3-minute
waiting period before the continued collection of sample measure-
ments. Sampling interruptions were defined as any event that
may alter airborne particle levels such as door openings or patient
coughing, sneezing, or talking during the procedure.

Measurement Protocol for Diagnostic Nasal
Endoscopy

The following protocol was used for collecting airborne par-
ticle measurements during diagnostic nasal endoscopies:

1. The patient enters the clinic room with a mask on, takes a
seat in the exam chair and the exam room door is closed.

2. The patient’s facemask is then removed.
3. After a 1-3-minute waiting period, preprocedure concentration

measurements are collected.
4. Following the completion of preprocedure measurements, the

physician inserts the rigid endoscope into the patient’s nasal
cavity and particle concentration measurements are collected
until termination of endoscope use.

5. 2–5 minutes after termination of endoscope use, postprocedure
measurements are collected prior to the replacement of the
patient’s facemask.

Measurement Protocol for Nasal Endoscopy with
Debridement

The following protocol was used for collecting airborne par-
ticle measurements during nasal endoscopies with debridement:

1. The patient enters the clinic room with a facemask on, takes a
seat in the exam chair and the exam room door is closed.

2. The patient’s facemask is then removed.
3. After 1–3 minutes, preprocedure concentration measurements

are collected.
4. Following termination of preprocedure measurements, the

physician inserts the rigid endoscope into the patient’s nasal
cavity and air concentration measurements are collected until
termination of endoscope use.

5. Following termination of endoscope use and prior to activation
of the suction generator, particle concentrations are measured
during endonasal cold instrumentation, with either Tobey or
Blakesley forceps.

Laryngoscope 131: May 2021 Murr et al.: Airborne Particle Generation in the Clinic

E1416



6. Following termination of cold instrumentation, the suction
generator is activated, and particle concentrations are mea-
sured during endonasal suction debridement.

7. 2–5 minutes after termination of suction used, postprocedure
measurements are collected prior to the replacement of the
patient’s facemask.

Statistical analysis
Descriptive statistics were calculated for total particle

concentration (cumulatively between 0.3 and 10.0 um) at differ-
ent time points during the clinic procedures. Changes in mean
particle concentration were summarized for clinic procedures
involving 1) diagnostic nasal endoscopies and 2) nasal endos-
copies with debridement (cold instrumentation and suction).
Two-sided t-tests were used to estimate the mean difference
(MD) and 95% confidence intervals (CI) for particle concentra-
tion at different points during the procedures. A linear regres-
sion model was used for direct comparison of particle effect with
different instrument types, adjusting for preprocedure concen-
tration. A significance level of P < .05 was used for all testing.
Stata 16.0 (StataCorp LP, College Station, TX) was used for all
analyses.

RESULTS

Comparison of Empty Room and Preprocedure
Aerosol Concentrations

Sample measurements collected in empty patient
rooms demonstrated a mean particle concentration of
3,864 p/ft3. Sample measurements collected prior to the
initiation of both diagnostic and debridement nasal
endoscopies demonstrated a mean particle concentration
of 5,780 p/ft3. To assess the effect of native unmasked
patient breathing on airborne particle measurements, a
comparison of empty room measurements to prepro-
cedure measurements demonstrated a mean difference
of 1,915 p/ft3 (95% CI 85 to 3,745; P = .041).

Diagnostic Nasal Endoscopy
A total of 33 sample measurements were collected during

11 diagnostic nasal endoscopies. The mean particle concentra-
tion during diagnostic endoscopy was measured at 6,021 p/ft3

with a nonsignificant mean difference of −173 p/ft3 (95% CI
−1,139 to 793; P = .698) compared to preprocedure concentra-
tions; no statistically significant changes in particle concentra-
tion were measured during diagnostic nasal endoscopies
(Table I).

Nasal Endoscopy with Debridement
A total of 86 sample measurements were collected

during 19 nasal endoscopies with debridement. The mean

TABLE I.
Changes in Particle Concentration During Diagnostic Endoscopy.

Prescope (Mean, SD) During Scope (mean, SD) Postscope (mean, SD) Mean Difference* (95% CI) P Value*

6,194 (2,505) 6,021 (2,952) 6,014 (3,229) −173 (−1,139 to 793) .698

*For prescope versus during scope; n = 11 procedures total.

TABLE II.
Changes in Particle Concentration During Nasal Endoscopy With

Debridement.

Timing

Particle
Concentration
(Mean, SD)

Mean
Difference
(95% CI) *

P
Value*

Preprocedure 5,539 (2,725) Reference N/A

Scope 7,169 (2,685) 1,629 (−96 to 3,354) .063

Cold
instrumentation

8,002 (3,418) 2,462 (837 to 4,088) .005

Suction 8,514 (3,449) 2,973 (1,419 to 4,529) .001

Postprocedure 5,816 (2,417) 276 (−1,120 to 1,673) .683

*Mean difference is for each instrument versus the preprocedure con-
centration; n = 19 observations for pre- and postprocedure and for suction,
15 for cold instrumentation, 14 for scope.

Fig. 1. Changes in mean particle concentration during nasal endos-
copy with debridement. Preprocedure measurements demonstrated
a mean particle concentration of 5,539 particle/foot3 (p/ft3), which
were normalized to zero for comparison of mean particle concen-
trations of subsequent instrumentation. Endoscope use was asso-
ciated with a mean particle concentration of 7,169 p/ft3 and a mean
difference of 1,629 p/ft3 (95% CI −96 to 3,354; P = .063) from
preprocedure concentrations. Cold instrumentation was associated
with a mean particle concentration of 8,002 p/ft3 and a mean differ-
ence of 2,462 p/ft3 (95% CI 837 to 4,088; P = .005) from
preprocedure concentrations. Suction use was associated with a
mean particle concentration of 8,514 p/ft3 and a mean difference of
2,973 p/ft3 (95% CI 1,419 to 4,529; P = .001) from preprocedure
concentrations. Measurements taken at the end of the procedure
demonstrated a mean particle concentration of 5,816 p/ft3 with a
mean difference of 276 p/ft3 (95% CI −1,120 to 1,673; P = .683).
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particle concentration during cold instrumentation was
observed at 8,002 p/ft3, with a significant mean increase of
2,462 p/ft (95% CI 837 to 4,088; P = .005) from
preprocedure levels (Table II). The mean particle

concentration during suction use was observed at 8,514,
with a significant mean increase of 2,973 p/ft (95% CI from
1,419 to 4,529; P = .001) compared preprocedure levels
(Fig. 1). Endoscope use prior to tissue manipulation during

Fig. 2. Difference in mean particle concentrations between diagnostic nasal endoscopy and nasal endoscopy with debridement. Zero reference
normalized to combined preprocedure data in the cohort. Endoscope use during diagnostic endoscopy was associated with a nonsignificant
mean particle difference of 173 p/ft3 (95% CI −1,139 to 793; P = .698) compared to preprocedure levels. Endoscope use prior to tissue manipula-
tion in nasal endoscopy with debridement was associated with a trending mean increase of 1,629 p/ft3 (95% CI −96 to 3,354; P = .063).

TABLE III.
Mean Particle Concentration (percentage) and Particle Size Measured in Particles/Foot3 at Distinct Timepoints Throughout Diagnostic Nasal

Endoscopy and Nasal Endoscopy with Debridement.

Particle Size (um) Total 0.3 0.5 1 2.5 5 10

Mean particle concentration (Percent)

Empty room 3,863.7 2,938 (76.0) 810 (21.0) 102 (2.6) 12 (0.3) 1 (0.03) 0.7 (0.01)

Diagnostic nasal endoscopy

Pre 6,195 4,509 (72.8) 1,388 (22.4) 250 (4.0) 36 (0.58) 7 (0.10) 5 (0.07)

During 6,022 4,444 (73.8) 1,307 (21.7) 231 (3.8) 32 (0.53) 5 (0.08) 3 (0.05)

Post 6,014 4,393 (73.0) 1,335 (22.2) 245 (4.1) 31 (0.52) 6 (0.09) 4 (0.07)

Nasal endoscopy with debridement

Pre 5,539 4,014 (72.5) 1,252 (22.6) 228 (4.1) 35 (0.64) 6 (0.12) 4 (0.08)

Scope 7,169 5,224 (72.9) 1,603 (22.4) 288 (4.0) 43 (0.60) 7 (0.10) 4 (0.06)

Cold instrumentation 8,002 5,819 (72.7) 1,799 (22.5) 335 (4.2) 41 (0.51) 5 (0.06) 3 (0.04)

Suction 8,514 6,160 (72.4) 1,951 (22.9) 341 (4.0) 50 (0.59) 8 (0.09) 4 (0.05)

Post 5,816 4,232 (72.8) 1,300 (22.3) 234 (4.0) 41 (0.70) 6 (0.10) 3 (0.05)
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endoscopies with debridement was associated with a mean
particle concentration of 7,169 p/ft3 and a nonsignificant
but trended mean increase of 1,629 p/ft3 (95% CI −96 to
3,354; P = .063) from preprocedure levels (Fig. 2). Direct
comparison of mean particle concentrations during cold
instrumentation versus suction demonstrated a nonsignifi-
cant mean difference of 511 p/ft3 (95% CI −2,051 to 3,073;
P = .687). This nonsignificant effect persisted when
adjusting for preprocedure concentration in a linear
regression model, with a mean difference of 974 p/ft3 (95%
CI −1,383 to 3,332; P = .406).

Comparison of Endoscope Use in Diagnostic and
Debridement Procedures

Patients who require sinonasal debridement undergo
diagnostic endoscopy prior to sinonasal debridement. The
potential difference in nasal anatomy and mucus/biomass
in the nose warranted comparison of endoscope use in
patients requiring debridement and patients that do not
require debridement. Figure 2 shows a comparison of aero-
sol concentrations normalized to preprocedure levels, for
the two groups of patients during endoscopy without
instrumentation. Endoscope use in patients without need
for debridement showed virtually no aerosolization differ-
ence compared to native breathing prior to scope
(P = .698). However, endoscope use in patients that subse-
quently underwent debridement, demonstrated aerosol
concentrations that trended toward significance (P = .063).

Particle Size Distribution
Of the 131 sampling measurements, 99.2% of mea-

sured airborne particles were ≤1 μm in diameter, with
72.9% measured at 0.3 μm, 22.4% at 0.5 μm, and 4.0% at
1.0 μm in diameter (Table III). Particle size distribution

remained comparable in the three different sampling
environments (Fig. 3).

DISCUSSION
Although epidemiological projections of the SARS-

CoV-2 pandemic remain ever-changing, we anticipate a
sustained risk to clinic operations given the viral trans-
missibility, latency period, and potential seasonality.16,17

This reality will require diligence by healthcare institu-
tions in identifying and mitigating iatrogenic modes of
viral transmission. Cadaveric simulations performed in
the laboratory setting by Workman et al. have demon-
strated the aerosol generation of the droplet (30–100 μm)
and airborne (1–10 μm) size particles during endonasal
instrumentation.14,15 The potential for particle aerosoliza-
tion during office-based endoscopic endonasal procedures
poses an unknown exposure risk for transmission of the
SARS-CoV-2 virus to clinic staff.14,15,18,19 Our investiga-
tion of office-based endoscopic endonasal procedures did
not show significant increases in aerosol concentrations
during diagnostic nasal endoscopies, suggesting a lower
risk for airborne particle exposure. However, the use of
endonasal cold instruments and suction did show signifi-
cant increases in airborne particle concentrations during
nasal endoscopies with debridement, suggesting a poten-
tial exposure risk with both debridement techniques.

Office-based diagnostic nasal endoscopy does not
appear to increase aerosol concentrations when compared
to preprocedure concentrations (P = .698). This suggests
that the diagnostic use of nasal endoscopes likely does
not pose any greater risk than native patient breathing.
This lack of particle generation supports the cadaveric
simulations performed by Workman et al., but differs
however, from the aerosol measurements taken from two
healthly volunteers, which showed significant particle

Fig. 3. Mean particle concentrations with particle size distribution during nasal endoscopy with debridement. Particle measurements obtained
during nasal endoscopies with debridement showed greater than 72% of all measured particles were 0.3 μm in diameter, greater than 22%
were measured at 0.5 μm in diameter, and greater than 4% was measured at 1.0 μm in diameter. Particles sizes in the range of 2.5 to 10 μm
in diameter composed less than 1% of all particles measured during nasal endoscopies with debridement.
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aerosolization with endoscope use alone. Our findings
likely differ from the Workman et al. simulations due to a
larger sample size of patients with a sinonasal disease,
history of skull base surgery and/or radiation therapy.15

Endoscope use during diagnostic procedures did not
show increased particle generation, however, endoscope
use prior to tissue manipulation in patients needing
sinonasal debridement was associated with a nonsignifi-
cant, but trending increase in airborne particle concentra-
tions (P = .063) compared to preprocedure levels. From
these data, we hypothesize, the diagnostic use of nasal
endoscopes in patients requiring sinonasal debridement
may pose a higher risk for aerosol generation compared
to native patient breathing; the continued investigation is
needed to further elucidate this proposed phenomenon. It
is reasonable to postulate that the difference in particle
generation during endoscope use is due to differences in
the nasal cavities of patients requiring sinonasal debride-
ment compared to those that do not. The observed parti-
cle effects may be influenced by biomass/nasal crusting,
altered nasal architecture, and transient narrowing of
nasal passages from postoperative inflammation leading
to increased airflow velocity and turbulence.

These findings suggest an important difference in
patients undergoing nasal endoscopy, in that, endonasal
instrumentation in sinonasal debridement patients may
pose a higher risk for an aerosol generation; however,
patients who do not require sinonasal debridement,
likely do not pose a higher aerosolization risk compared
to native patient breathing. However, given the proximity
of the sinonasal cavities and the higher viral sheading areas
of the nasopharynx, we recommend high-level PPE use and
appropriate precautions for all patient encounters. In addi-
tion, the observed increase in particle concentration with
suction use is inconsistent with the findings reported during
the Workman et al. cadaveric simulations, which showed a
comparatively decreased particle effect during suction use
in conjunction with high-speed drilling. In our clinic study,
there were no differences between suction and nonsuction
instrumentation.14,15 We did not investigate the effects of
combined drill and suction use as this is not applicable in
the clinic setting; however, our findings suggested compara-
ble aerosolization during endonasal debridement procedures
with suction and cold instrumentation.

From these findings, we propose the following strati-
fication for aerosol generation and subsequent exposure
risk during nasal endoscopies: 1) low risk during diag-
nostic endoscopy (similar to native patient breathing),
2) higher risk during diagnostic endoscope use in patients
requiring sinonasal debridement, and 3) highest risk dur-
ing endoscopic nasal debridement with cold instrumenta-
tion and suction use.

Particle size distribution remained consistent at all
measured time points, and the majority of measured air-
borne particles, during all nasal endoscopies, ranged from
0.3 to 1.0 μm in diameter. The natural pathway for coro-
navirus transmission is believed to be through respira-
tory droplets20; however, recent findings by Liu et al.
describe SARS-CoV-2 genetic material in aerosols sample
in two Wuhan hospitals, adding evidence to the possibil-
ity for airborne transmission.21 In light of these findings,

airborne precautions are a reasonable consideration dur-
ing endonasal procedures in SARS-CoV-2-positive and
unknown patients due to the high risk for airborne parti-
cle generation.

Overall, our study corroborates the Workman et al.
findings, supporting the theory for the potential genera-
tion of airborne particles during endonasal instrumenta-
tion.14,15 In addition, a recent study performed by
Rameau et al. did not show increased particle generation
during flexible laryngoscopy in two healthy volunteers
compared to baseline levels during native breathing and
phonation.22 Although the nature of tissue manipulation
during flexible laryngoscopy likely differs from rigid nasal
endoscope use, the Rameau et al. findings in health indi-
viduals complement our findings of no significant particle
effects during rigid endoscope use in patients without the
need for sinonasal debridement.22

Prior to the global pandemic, office-based endonasal
debridement, with cold instruments and suction use, was
commonly performed with minimal PPE. However, these
findings highlight the need for enhanced protocols
governing PPE use during office-based nasal endoscopies.
Considering the Center for Disease Controls (CDC) cur-
rent guidelines for AGPs to include the use of N95 or
equivalent higher-level respirator eye protection, gloves,
and a gown,9 our clinic continues to use N95 respirators
and face shields during in-office endonasal procedures. To
further mitigate exposure risk, we have installed Hepa-
filters in all clinic rooms and recommend the use of video
recorded endoscopy with high definition cameras if possi-
ble, to ensure a safer distance between physician and
patient.

While this study provides further insight into the
potential for aerosolized particle generation during nasal
endoscopy procedures, there are several important limita-
tions. Airborne particle quantification was performed
with an optical particle sizer (OPS), which detects air-
borne particles between the sizes of 0.3 and 10 μm. Opti-
cal particle sizing is unable to differentiate particles by
composition, and therefore, may detect nonpatient gener-
ated particulate, such as dust. In addition, OPS is unable
to characterize aerodynamic properties such as particle
desiccation, diffusion, or settling rates, which may influ-
ence airborne transmissibility. Accuracy of the device is
limited at the 0.3 μm size, at only 50% counting efficiency.
In addition, the dynamics of airborne particle movement
are highly sensitive to airflow changes, which can lead to
excessive particle background noise and transient, drastic
variances in particle measurements. The opening of clinic
doors, personnel traffic, and the use of pneumatic-
powered equipment (involved in suction use) can affect
clinic room airflow patterns, thus altering particle read-
ings. Finally, all samples were collected in 20-second
intervals at a single position, which provides only a snap-
shot of particle concentrations.

CONCLUSION
This is the first evaluation of particle aerosolization dur-

ing endoscopic endonasal procedures performed in the clinic
setting. These data suggest that diagnostic nasal endoscopy
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with rigid scopes does not increase particle aerosolization com-
pared to native breathing in patients that do not require
debridement. The use of nasal endoscopes in patients requir-
ing sinonasal debridement trended toward higher risk for
aerosol generation. In patients that need sinonasal debride-
ment, cold and suction instrumentation produces a significant
increase in measured particle concentration compared to
native patient breathing; with no difference between the two
techniques. In light of these findings, we believe appropriate
use of high-level PPE and patient screening is paramount in
mitigating the potential exposure risk from office-based diag-
nostic nasal endoscopies and nasal endoscopies with debride-
ment; however, more sophisticated particle detection
methodologies and further clinical studies are warranted to
advance our understanding of this phenomenon.
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