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INTRODUCTION

Mehmet Akif Ozgul, @ Demet Turan,

Erdogan Cetinkaya

ABSTRACT

Obijective: The Covid-19 pandemic has caused delays in elective medical and surgical proce-
dures in accordance with the measures and precautions to be taken. Alternative, low trans-
mission risk procedures had to be adopted. Urgent and emergent interventional broncho-
scopic procedures (IBP) were continued to be performed in life-threatening conditions. We
aimed to evaluate the IBP performed during the ongoing pandemic in terms of patient se-
lection, diagnoses, emergency/urgency, type of procedure used, success, and complications.

Methods: Patients who underwent IBP in the first wave of pandemic between March 11,
2020, when the first patient was diagnosed with Covid-19, and June I, 2020, in Turkey.

Results: Twenty-one patients with a mean age of 54.7+17 years underwent 23 emergent/
urgent IBP. Nine patients had malignant and 9 had benign airway obstruction. The remaining
3 patients were diagnosed with hemoptysis and pulmonary alveolar proteinosis.The success
rate of IBP treatment was 100%, the acute complication rate was 4.7%, the chronic com-
plication rate was 4.7%, the procedural mortality was 0.0% and the 30-days early mortality
rate was 9%. All procedures were performed in interventional pulmonology (IP) unit with
negative room pressure with as few auxiliary staff as possible. None of our team members
developed signs and symptoms of coronavirus disease with the contribution of the constant-
ly updated literature to our increasing clinical experience and measures taken.

Conclusion: IBP can be performed with high success and low complication rates, even
under pandemic conditions, especially in emergent/urgent life-threatening situations such as
central airway obstructions, massive hemoptysis, and other diseases, in the absence of other
surgical and invasive procedures. They have a life-saving, survival-prolonging and time-saving
role up to primary therapy, provided that all necessary precautions are taken.

both the patient and the interventional pulmonology (IP)
team. [

SARS-Cov-2 (the cause of Covid-19) has spread globally
causing a pandemic with recurrent peaks with a primary
mode of transmission via droplets.' Therefore, endo-
scopic procedures such as bronchoscopy are defined as
high-risk procedures. Guidelines suggested postponing
non-urgent elective procedures or considering alternative
methods with less transmission risk!*®! in cases present-
ing to emergency care with central airway obstructions
(CAO) caused by tumors, postintubation stenosis (PITS),
foreign body aspiration (FBA) or massive hemoptysis with
respiratory distress.!!

IBP is life-saving, survival-prolonging, and time-saving for
these patients, and performing the procedure by taking
optimal precautions during the pandemic is important for

It is aimed to evaluate the success and complications of
IBP that could not be postponed because of emergent/
urgent situations.

MATERIALS AND METHODS

Study population

A total of 21 patients who underwent IBP in the IP unit,
from March 11, 2020, to June I, 2020, during the first peak
of the pandemic were retrospectively evaluated in terms
of demographic data, diagnoses, swab-PCR results, bron-
choscopic findings, and modalities used and their compli-
cations.
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The study was approved by the ethics committees of
the University of Health Sciences of Turkey (46418926-
050.03.04: 20/201), and the Turkish Ministry of Health
(2020-05-29T08_17_44), and carried out in accordance
with the Declaration of Helsinki. Written consent was
obtained from all patients at the time of hospitalization
according to the general practice of our hospital.

Interventional bronchoscopic procedures

The procedures were performed under general anesthe-
sia (GA). All patients were monitored with electrocar-
diography and SpO, during the procedure, and arterial
blood pressure measured every 5 minutes. GA induction
was achieved with midazolam 0.05-0.10 mg/kg, diprivan,
remifentanil (maximum dose 2 mg), and rocuronium (max-
imum dose 50 mg). The equipment used in the procedures
included the Dumon Series Il rigid bronchoscopes (Efer
Endoscopy, La Ciotat, France). Argon Plasma Coagulation
(APC) (40 W, blended mode/continuous flow) was ap-
plied using an instrument by ERBE Elektromedizin GmbH
(Tubingen, Germany). A diode laser operating at a wave-
length of 980 nm with 4 to 25 W in pulsed mode (Biolitec
Ceralas D25; Germany) and a cryo-probe of ERBOKRYO
system (Elektromedizin GmbH, Tubingen, Germany) were
used. Patients were classified as emergent, urgent and
non-urgent cases according to the American Association
for Bronchology and Interventional Puimonology (AABIP)
Statement 2020. Emergent cases were defined as moder-
ate-to-severe tracheal or bronchial stenosis, symptomatic
CAO, massive hemoptysis, or migrated stents. These cas-
es underwent emergent IBP after completing their initial
emergent evaluation. Urgent cases were lung mass or me-
diastinal/hilar lymphadenopathy suspected for cancer, FBA,
pulmonary alveolar proteinosis (PAP) indicating whole lung
lavage (WLL). These patients were hospitalized/treated in
our outpatient clinics, provided that initial preparations
were made so that they could undergo IBP immediately
when they deteriorated.

Statistical analysis

Statistical analysis was performed using the SPSS 16 soft-
ware(SPSS, Inc., Chicago, IL, USA). All categorical variables
are presented as counts and percentages. Variables are
presented as means with standard deviation, continuous
variables as median and range.

RESULTS

Twenty-one patients (mean age 54.7t17 years, 61.9%
male) underwent 23 IBPs. The most common presenting
complaints were dyspnea/stridor (71.4%) (Table 1). Ox-
ygen saturation in room air was <90% in all of them, of
which 5 (23.8%) were emergent and the rest were urgent
(Table 2).

Pre-treatment swab-PCR results were not available in 6
patients and the remaining 15 had negative results (Table
2).

Table I. Demographic, and clinical details of the study
population (n=21)
Variables Value
Age, years (mean+SD) 54.7x17
Gender (male), n (%) 13 (61.9)
Comorbidities, n (%)
Diabetes mellitus 4 (19)
Cardiovascular disease 5(23.8)
Cerebrovascular disease 5(23.8)
Chronic pulmonary disease 4 (19)
Others® 8 (38)
Symptoms, n (%)
Dyspnea/stridor 15 (71.4)
Hemoptysis 2 (9.5)
Both 4 (19)
Group |: Malignant airway obstruction, n (%) 9 (42.8)
Primary pulmonary malignancy 6 (28.5)
Squamous cell carcinoma 3(14.2)
Small cell lung carcinoma 2 (9.5)
Adenocarcinoma 1 (4.7)
Secondary pulmonary malignancy 3(14.2)
Thyroid carcinoma 1 (4.7)
Breast carcinoma 1 (4.7)
Renal cell carcinoma 1 (4.7)
Group 2: Benign airway obstruction, n (%) 9 (42.8)
Postintubation/tracheostomy tracheal stenosis 7 (333)
Foreign body aspiration 2 (9.5)
Group 3: Miscellaneous, n (%) 3(14.2)
Hemoptysis 2 (9.5)
Pulmonary alveolar proteinosis 1 (4.7)
Locations of the obstructions, n, (%)
Trachea 5(23.8)
Right bronchial system (3 main bronchus, 4 (19)
| lower lobe bronchus)
Left bronchial system (3 main bronchus) 3(14.2)

SD: Standard deviation, n: Number; *: Other comorbidities: [carcinoma
(n=5), pulmonary thromboembolism (n=1), benign prostate hyperthrophy
(n=1), tuberculosis sequela (n=1)].

They had an American Society of Anaesthesiologists Phys-
ical Status Classification System (ASA) mean score of
4.1£0.35. The mean number of procedures performed per
patient was 1£0.3, and the median procedure time was 45
(30-59) minutes (Table 2). Patients were categorized into
3 groups according to their primary conditions as follows:

Group | [Malignant airway obstructions (MAO)]
Group 2 [Benign airway obstructions (BAO)]

Group 3 [Miscellaneous (including hemoptysis and respira-
tory failure due to PAP)].

The MAO group consisted of 9 patients, 6 of whom were
due to primary and 3 due to secondary pulmonary ma-
lignancies, while the BAO group consisted of 7 patients
with PITS and 2 with FBA. There were also 3 patients; 2



230

South. Clin. Ist. Euras.

Table 2. Characteristics of the patients according to groups

Total (n=21) Group | (n=9) Group 2 (n=9) Group 3 (n=3)
Age (years) (meanzSD) 54717 58+20.76 52+15.6 51+1.53
Gender (male), n (%) 13 (61.9) 4 (44.4) 6 (66.6) 3 (100)
ASA (meanSD) 4.1+0.35 4.1£0.33 4.1£0.33 4.3+0.57
Emergent patient number; n (%) 5(23.8) 2 (22.2) 3 (333) 0 (0.0)
Comorbidities, n (%) 13 (61.9) 6 (66.6) 6 (66.6) 1 (33.3)
Mean percentage of lumen obstruction (%) 84.75+11.90 86+14.08 82.8+9.06 -
Duration of procedure (minute) 45 (30-52) 50 (37.5-59) 40 (30-68) 45 (40-161)
Follow-up duration (days) 55 (44-87.5) 47 (44.5-99) 67 (37.5-89) 45 (4-53)
Procedure, n (%) 9 9 3
Argon plasma coagulation 10 (47.6) 7(77.7) 2 (22.2) 1 (33.3)
Mechanical dilation 10 (47.6) 3 (33.3) 7(77.7) 0 (0.0)
Mechanical resection 9 (42.8) 5 (55.5) 3 (333) 1 (33.3)
Stenting 6 (28.5) 4 (44.4) 2 (22.2) 0 (0.0)
Scissors 2 (9.5) 0 (0.0) 2 (22.2) 0 (0.0)
Cryo | (4.7) 0 (0.0) I (11.1) 0 (0.0)
Acute complication, n, (%) | (4.7) 0 (0.0) 1 (11.1) 0 (0.0)
Hemorrhage | (4.7) 0 (0.0) I (I1.1) 0 (0.0)
Atrial fibrillation 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Respiratory failure requiring mechanical ventilation 0 (0.0) 0 (0.0 0 (0.0) 0 (0.0)
Chronic complication, n, (%) | (4.7) 0 (0.0) I (11.1) 0 (0.0
Granulation formation 1 (4.7) 0 (0.0) I (11.1) 0 (0.0)
30-days early mortality, n, (%) 2(9) I (11.1) 0 (0.0) I (11.1)
Covid- 19 swab-PCR results n, (%) 15 (71.4) 6 (66.6) 6 (66.6) 3 (100)
Negative 15 (71.4) 6 (66.6) 6 (66.6) 3 (100)
Positive 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Not availlable 6 (28.5) 3(33.3) 3(33.3) 0 (0.0)

SD: Standard deviation; n: Number; PCR: Polymerase chain reaction, Group |: Malignant airway obstruction group; Group 2: Benign airway obstruction group;

Group 3: Miscellaneous group.

with hemoptysis and one with PAP. The mean ages of the
groups were 58+20.7,52+15.6 and 51£11.53 years respec-
tively (Table 2).

Six of the 9 patients treated for MAO had a primary
lung malignancy. 3 (50%) had squamous cell carcinoma, 2
(33.3%) SCLC, and | (16.6%) adenocarcinoma. In 3 pa-
tients, secondary pulmonary malignancies due to thyroid,
breast and kidney tumors were detected. Bronchoscopic
findings were mixed type lesions in 5 patients, endolumi-
nal lesion in 2, external compression in |, and mucosal/
submucosal infiltration in |. The mean obstruction degree
in the MAO group was 86+14.08% at a mean distance of
2+0.61 cm from the vocal cords, with a length of 2.1+0.54
(Fig. la-f). Obstruction was most commonly detected in
the trachea (Table I). Five of the MAO group were opera-
ble according to the tumour grading system, the remaining
patients were inoperable.

Seven of the 9 BAO patients had PITS, one of whom had
recently developed PITS after being successfully treated
for Covid-19 pneumonia (CP) in an intensive care unit
(ICU) (Fig. 2a-f), 2 with FBA (Fig. 3). Among patients
with PITS, there were 5 (85%) patients with complex
type tracheal stenosis (CTTS) with a length of 1.5£0.40

cm at a distance of 2+0.78 cm from the vocal cords, and
stenosis degree was 82+9.06%. Three patients with PITS
presented with the migration of tracheal stents, the air-
way stents (AS) were pulled back to the original insertion
site and sutured to the tracheal wall at 2 (as seen in Fig.
2a-f). Two patients had FBA (peanut and chicken meat)
(Fig. 3a-d).

The most frequently used IBP were APC in 10 (47.4%) pa-
tients, mechanical dilation in 10 (47.4%), mechanical resec-
tion in 9 (42.8%) and stenting in 6 (28.5%). Airway stents
(AS) were placed for both malignant and BAOs. 6 AS were
implanted to 6 patients (4 in MAO, 2 in BAO); two were
straight, 2 were hourglass and 2 were y-shaped. Two of
these were semi-covered metallic stents and the rest were
silicon. While 3 patients were treated due to complica-
tions related to their old AS, no acute complications due
to the newly placed AS were observed.

Our procedural success rate was 100%, our acute com-
plication rate was 4.7% (| patient had a moderate hemor-
rhage and was easily controlled). The only chronic compli-
cation was the development of granulation tissue after 3
weeks which required a second revision (4.7%). No patient
died during the procedures. One patient with MAO died
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Figure 1. Malignant airway obstruction due to small cell lung cancer. (a-c) Computed tomography sections showing external com-
pression of small cell lung cancer in the distal part of the trachea and main bronchi. (d-f) Bronchoscopic view of external compres-
sion in the airways and Y-shaped silicone stent after the implantation.

(a) (b) (c) (d)

Figure 2. Benign airway obstruction (Postintubation tracheal stenosis) and migration of the stent. (a-d) Computed tomography sec-
tions of the stenotic part of the trachea and migrated stenotic stent beyond the stenotic part. (e-h) Rigid bronchoscopic view of the
stenotic part of the trachea and suture fixation of the stent in order to prevent recurrence of migration.

Figure 3. (a-d) A case of foreign body aspiration (pistachio) in both main bronchi.

24 hours after the procedure, and another patient diag- DISCUSSION
nosed with CP died 4 days after the procedure secondary

to respiratory failure. Our 30-day mortality rate was %9. The SARS-Cov-2 pandemic required safety measures to be
i ices.l”]

Thus 10 (47%) patients with CAO who had the chance to taken in almost all emergency services.

be operated on survived (100%) until they could be oper- Regardless of their specialty the healthcare providers

ated on by thoracic surgeons. worked in shifts under the provision of chest diseases
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and thoracic surgery and in cooperation with emergen-
cy services in our institution. Pulmonology and surgery
clinics were rapidly converted to Covid-Clinics, and inten-
sive care units (ICU) to Covid-ICU to meet the increasing
number of Covid-19 cases, therefore elective operations
were temporarily suspended.

The emergency department during the pandemic predom-
inantly treated patients diagnosed with Covid-19. Mean-
while, patients with life-threatening malignant or BAOs,
hemoptysis or previous |IBP-related complications either
received emergent treatment or were treated shortly af-
ter the completion of ancillary examinations.[s!%!1]

Five patients (23.8%) were categorized to be emergent
due to poor general condition, degree of stridor and re-
spiratory failure, and need for immediate intervention.
Cases categorized as urgent were either hospitalized or
treated in outpatient clinics, provided initial preparations
were made so that they could undergo IBP immediately if
they deteriorated while awaiting PCR test results before
proceeding with IBP™'% |n their meta-analysis, Reddy et
al.¥ summed up the pathway based on the literature to
reduce the transmission of the virus and protect those
involved. During the first weeks of the pandemic, the ab-
sence of symptoms and radiological findings on chest CT
were regarded as sufficient to proceed with treatment. In
the following weeks, two consecutive negative swab-PCR
results were required from the patients according to the
newly published guidelines.F!

The main indications for IBP were determined to be CAO,
massive hemoptysis, FBA. IBP was administered with sim-
ilar indications in the pandemic, as seen in our study.l'Z

Ozgiil et al.l"¥ stated that they frequently performed IBP
for MAOs, especially for primary pulmonary malignancies,
as confirmed by our study. Various complication rates have
been reported between different centers, ranging from
0.9% to 11.7%. While the complication rate was 3.9% in
a study on therapeutic bronchoscopy in MAQO, the study
of Ozgiil et al.'¥] found the rate of complications to be
7.3%. IBP were performed on MAQO patients, with an acute
complication rate of 4.7 %. No patients with MAO died
during the procedure, and the 30-day early mortality rate
was | 1.1%.014

PITS is known as the most common condition causing
BAO likewise our study. Although the rate of CTTS is
reported to be 50% in previous studies, 85% of our pa-
tients were found to have CTTS.I'>!¥] More interventions
are needed because the survival time of BAO patients is
expected to be longer. In our series, patients with BAO
due to PITS received the highest number of interventions,
as did one patient who needed recurrent procedures due
to granulation formation.!'] The choice of treatment is
known to be surgical resection in patients with CTTS. Be-
fore the pandemic period, the initial dilations in patients
with PITS were performed in consultation with thoracic
surgeons. Since the elective surgeries were postponed in
this period, hourglass stents were placed in the same ses-

sion to save time in surgery in 2 patients who presented in
the first weeks. Following the resumption of operations,
one patient with CTTS was referred to surgery after dila-
tion and one patient with web-like stenosis was followed
up with bronchoscopy after dilation.['s!8]

Rigid bronchoscopy is the preferred procedure for mas-
sive or uncontrolled hemoptysis because of its advantage
in securing the airway and providing ventilation.'! In our
study, 2 patients with hemoptysis underwent IBP. One of
them had CP and the exact bleeding site could not be de-
termined. The second patient had primary lung cancer and
hemorrhage was controlled with mechanical resection and
APC after the bleeding site was determined.l

The standard treatment for PAP is WLL performed un-
der general anesthesia and selective intubation. The most
common complication of WLL is oxygen desaturation
due to possible fluid retention. In our study, 2 sessions
of WLL with | week intervals were applied to a patient
with respiratory failure due to PAP who was ventilated
with non-invasive mechanical ventilation in the intensive
care unit. The patient was discharged without the need for
oxygen after the second session.?"?

Various studies in IP report that the overall procedural suc-
cess rate exceeds 90%, while our success rate is 100%.!

We had to perform IBP on 10 (47.5%) patients who, could
not be operated on because of the pandemic measures,
although they were operable at the time of their admis-
sion. These operable patients with life-threatening benign
and MAOs were then referred to surgery and operated
successfully (100%).12*!

The overall complication rate of IBP was reported be-
tween 3.4% to 13.4% in some studies, the majority of
which were mild and low, and the major complications
were rare.l'Z Risk factors for complications were urgent
and emergent procedures. In our study, the rate of acute
complications related to the procedure, such as hemor-
rhage and arrhythmia, which were controlled during the
procedure, was 4.7%, similar to the literature. The rate
of chronic complications was 4.7% (overall complication
rate of 8.6%) and the 30-day early mortality rate after
30-day follow-up was 9%, respectively.?1 Apart from the
complications directly related to IBP, those related to the
implanted stents occupy an important place in IP practice.
The most common complications of AS include granula-
tion tissue, migration and mucostasis. One of 3 patients
with PITS and stent migration was left to secondary heal-
ing and bronchoscopic follow-up, while the stents of the
other two were sutured to the trachea to prevent migra-
tion recurrence.[l's'®]

Studies suggested two consecutive negative swab-PCR
results prior to bronchoscopic procedures. In the first
weeks of the pandemic period, bronchoscopy was per-
formed if there was no clinical signs and if there was no
finding compatible with CP in chest CT scans. In the later
stages of the pandemic, following the updated suggestions
we have also switched to similar apps.[**! One patient with
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a clinical diagnosis of CP but negative PCR underwent an
emergent procedure for hemoptysis. The patient with
PITS that had developed following ICU treatment because
of PCR positive CP was found to be negative before our
intervention. PCR results of all remaining patients were
negative. Two of the PCR-negative patients were hospital-
ized with PCR-negative CP on the 3™ and 14" days after
our intervention.['®1

We minimized the indications for IBP according to the
updated precautions. The operations were carried out
in negative pressure units by an experienced team. The
number of staff was kept at the required minimum. All
team members were trained on how to use personal pro-
tective equipments (PPEs). PPEs consists of disposable
FFP2 or FFP3 masks, surgical masks, goggles/visors, cover-
alls with liquid-impermeable hoods, box gowns, bonnets,
overshoes, gloves. Patients were donned with disposable
box gowns and surgical masks up until the induction of
anesthesia, and the entire face was covered with a soaked
shield. Filtration valves were added to the ventilator circuit
used by the anesthesia team, muscle relaxants were used
and manual ventilation was applied. With these precau-
tions taken, no member of our IP team was infected with
SARS-Cov-2 (0.0%).1*

The limitations of our study are its retrospective struc-
ture and the small number of patients. However, our study
provides information about IBP that cannot be postponed
during the peak periods of the ongoing pandemic. It will
guide physicians working in this field with real-life data. It
also shows that alternative treatments could be available
in the absence of surgical interventions.

CONCLUSION

In emergent/urgent situations, IBP are semi-invasive but
considerably safe and efficient methods when precautions,
especially PPEs, are taken to protect both the IP team
and the patient from infection. It is an effective treatment
modality for patients presenting emergently with airway
obstruction, massive hemoptysis, and FBA in the current
pandemic. It will obviously continue to be used for as long
as the pandemic lasts, especially in patients with benign and
MAQ:s, as it saves patients’ lives, relieves their symptoms,
and saves time until they receive their primary treatment.
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COVID-19 Caginda Acil Durumlara Girisimsel Bronkoskopik Yaklasim

Amag: Covid-19 pandemisi saglik alanindaki pekgok isleyisi etkilemis, bir siire ellektif olan tibbi ve cerrahi iglemlerin ertelenmesine ya da
bulasiciligl daha az olan alternatif yontemlerin kullaniimasina neden olmustur. Pandemi déneminde yasami tehdit eden acil durumlarda giri-
simsel bronkoskopik islemler ertelenmeyerek devam etmistir. Calismamizin amaci, girisimsel bronkoskopik islemleri daha uzun siire diinyay!
etkileyecek gibi goriinen bu viriisiin varliginda, hasta segimi, aciliyet durumu, iglem bagarisi ve komplikasyonlari agisindan degerlendirmektir.

Gereg ve Yontem: Covid-19 hastaliginin en yogun gorildigii |11 Mart 2020 ile 01 Haziran 2020 tarihleri arasindaki ilk dalga siirecinde
girisimsel pulmonoloji linitemizde acil olarak islem uygulanan 21 hastanin bilgisayar ve dosya kayitlari retrospektif olarak incelendi.

Bulgular: Calismamiza alinan, yas ortalamasi 54.7+17 yil olan 21 hastaya 23 girisimsel bronkoskopik islem uygulanmisti. Dokuz hastada
malign, dokuz hastada benign hava yolu obstriiksiyonu mevcuttu. Ug hastaya ise hemoptizi ve pulmoner alveolar proteinosise bagl solunum
yetersizligi nedeni ile islem uygulanmigti. Multimodalite tedavi olarak uygulanan girisimsel bronkoskopik islem basari oranimiz %100, akut
komplikasyon oranimiz %4.7, kronik komplikasyon oranimiz %4.7, prosediirel mortalitemiz %0.0 ve 30 giinliik erken mortalite oranimiz %9
idi. Tum islemler gerekli 6nlemler alinarak negatif basingh girisimsel pulmonoloji tinitesinde yapildi, ekip tiyelerimizden higbirinde koronaviri-
se bagl herhangi bir belirti ve semptom goriilmedi.

Sonug: Gerekli tim 6nlemleri almak kayd ile pandemi periodunda ortaya gikan, cerrahi ve invazif girisimlerin uygulanamadigi yasami tehdit
eden massif hemoptizi, santral hava yolu obstriiksiyonu ve diger acil durumlarda girisimsel bronkoskopik islemler yiiksek basari ve diisiik
komplikasyon oranlari ile hastalarin hayatini kurtaran, sagkalimi uzatan ve primer tedavilerine kadar onlara zaman kazandiran bir role sahiptir.

Anahtar Sozciikler: Acil; Covid-19; girisimsel pulmonoloji.

J



https://doi.org/10.1136/thx.35.12.901
https://doi.org/10.1378/chest.127.6.2113
https://doi.org/10.1159/000455179
https://doi.org/10.1097/LBR.0000000000000387
https://doi.org/10.1378/chest.14-1526
https://doi.org/10.1159/000507898
https://doi.org/10.1016/j.jclinane.2020.109840



