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COVID-19 in patients with total laryngectomy
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Objectives: The aim of this study was to investigate the frequency
and clinical severity of coronavirus disease 2019 (COVID-19)
disease in patients with total laryngectomy.

Amaç: Bu çalışmada total larenjektomili hastalarda koronavirüs
hastalığı 2019 (COVID-19) hastalığının sıklığı ve klinik şiddeti
incelendi.

Patients and Methods: This retrospective study was conducted
with 114 participants (102 males, 12 females; mean age: 65.9±10.4
years; range, 40 to 92 years). Fifty-seven patients who underwent
total laryngectomy in our clinic between June 2014 and June 2018
were included in the study group. Among the healthy individuals
who applied to our clinic, 57 people were included in the control
group. The frequency of COVID-19 was determined in the study
groups. The severity of COVID-19 symptoms of the patients was
questioned, and the obtained data were analyzed.

Hastalar ve Yöntemler: Bu retrospektif çalışma 114 katılımcı
(102 erkek, 12 kadın; ort. yaş: 65.9±10.4 yıl; dağılım, 40-90 yıl)
ile yürütüldü. Çalışma grubuna Haziran 2014 - Haziran 2018
tarihleri arasında kliniğimizde total larenjektomi ameliyatı
geçiren 57 hasta dahil edildi. Kliniğimize başvuran sağlıklı
bireyler arasından 57 kişi kontrol grubuna dahil edildi. Çalışma
gruplarında COVID-19’un sıklığı tespit edildi. Hastaların
COVID-19 semptomlarının şiddeti sorgulandı ve elde edilen
veriler analiz edildi.

Results: The study group consisted of 52 (91.2%) male
and five (8.8%) female patients, and the control group
consisted of 50 (87.7%) male and seven (12.3%) female
participants. The mean ages of the groups were 65.9±10.4 years
(median age: 65 years; range, 40 to 92 years) for study group
and 65.7±11.0 years (median age: 65 years; range, 40 to 94 years)
for control group. The frequency of COVID-19 in study group
was significantly lower compared to control group (p=0.001).
In the evaluation of COVID-19 symptoms, cough and smell
disorder symptoms were found to be significantly more severe
in study group (p=0.001, p=0.001, respectively). The number of
inpatients treated in study group was significantly higher than
in control group (p=0.015).

Bulgular: Çalışma grubu 52 (%91.2) erkek ve beş (%8.8) kadın
hastadan, kontrol grubu ise 50 (%87.7) erkek ve yedi (%12.3)
kadın katılımcıdan oluştu. Grupların yaş ortalamaları çalışma
grubu için 65.9±10.4 yıl (medyan yaş: 65 yıl; dağılım, 40-92 yıl),
kontrol grubu için 65.7±11.0 yıl (medyan yaş: 65 yıl; dağılım,
40-94 yıl) idi. Çalışma grubundaki COVID-19 görülme oranı,
kontrol grubuna kıyasla anlamlı derecede düşüktü (p=0.001).
COVID-19 semptomlarının değerlendirilmesinde, öksürük
ve koku bozukluğu semptomları Çalışma grubunda anlamlı
olarak daha şiddetli bulundu (sırasıyla, p=0.001, p=0.001).
Çalışma grubunda yatan hasta sayısı kontrol grubuna kıyasla
anlamlı derecede fazlaydı (p=0.015).

Conclusion: The incidence of COVID-19 may be lower in patients
with total laryngectomy compared to the normal population. However,
the clinical course of COVID-19 may be more severe in patients with
total laryngectomy compared to the normal population.

Sonuç: COVID-19 sıklığı total larenjektomili hastalarda normal
popülasyona kıyasla düşük olabilir. Bununla birlikte COVID-19
kliniği total larenjektomili hastalarda normal popülasyona göre
daha ağır seyrediyor olabilir.
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It was announced to the world on January 7, 2020,
that a new type of coronavirus, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), was isolated
by the Chinese government in the Wuhan region of
China.[1] This virus affected the entire world and the
coronavirus disease 2019 (COVID-19) was declared a
pandemic by the World Health Organization (WHO)
on March 11, 2020.[2] As of June 30, 2022, 551,874,526
confirmed cases and approximately 6,356,428 deaths
have been reported for COVID-19 worldwide.[3]
Severe acute respiratory syndrome coronavirus 2
is transmitted by inhalation or by contact of infected
droplets with the mucosa.[4] The primer and dominant
infection site of SARS-CoV-2 in the respiratory tract is
the nasal cavity.[5] Two hypotheses have been proposed
regarding the spread of COVID-19: the inhalation of
infected droplets into the lung or the replication of the
virus in the nasal cavity, from where it reaches the lung
through the naso-oropharynx via microaspirates.[6-8]
Therefore, the WHO recommends staying away from
the crowd, maintaining physical distance, providing
hand hygiene, and using masks to prevent disease.[9]
Laryngeal cancer is the second most common head
and neck cancer, and a total of 177,000 estimated new
cases and 94,000 deaths due to laryngeal cancer were
reported in 2018.[10,11] More than 95% of cases are in
the type of squamous cell carcinoma, and the main
risk factor in etiology is smoking.[12] Although many
factors, such as the location, size, and condition of the
lymph nodes, are effective in the treatment selection
of laryngeal cancer, total laryngectomy is a therapeutic
option as a first-line treatment for patients who are
not suitable for organ-preserving techniques and is the
standard surgical method in salvage surgery.[13,14]
Severe acute respiratory syndrome coronavirus 2
multiplies in the upper respiratory tract, particularly
in the nasopharynx.[5,6] After total laryngectomy, the
connection between the upper and lower airways is
permanently separated. Air reaches the lower respiratory
tract directly through the stoma. The permanent loss
of the warming, humidification, and mucociliary
clearance provided by the upper airways is the cause of
predisposition to severe lower respiratory tract infections
for patients with a total laryngectomy.[15] Based on this
information, we hypothesized that a SARS-CoV-2
infection would be less frequent in total laryngectomy
patients compared to healthy individuals; however,
COVID-19 would be more severe in total laryngectomy
patients. Hence, the aim of this study was to investigate
the prevalence of COVID-19 and the clinical course of
the disease in patients with total laryngectomy, as the
first in the literature.
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PATIENTS AND METHODS
This retrospective study was conducted with
114 participants (102 males, 12 females; mean
age: 65.9±10.4 years; range, 40 to 92 years) at the
Istanbul University-Cerrahpaşa Cerrahpaşa School of
Medicine, Department of Otolaryngology. The files
of 246 patients who underwent total laryngectomy
for laryngeal squamous cell carcinoma between June
2014 and June 2018 in our clinic were reviewed. One
hundred fifty-eight of these patients could be reached.
Patients who did not wear a mask on both their face
and tracheostomy, who received chemotherapy or
radiotherapy, who had known chronic lung disease, who
had lack mentality, and who did not want to participate
in the study were excluded from the study. Among the
patients with total laryngectomy included in the study,
patients with suspected COVID-19 but who did not
receive a tracheal swab sample for real-time polymerase
chain reaction (RT-PCR) were excluded from the
study. The control group consisted of individuals
who did not undergo laryngectomy. According to the
inclusion and exclusion criteria of the study, 57 patients
were included in the study group. Among the patients
who applied to our otorhinolaryngology outpatient
clinic for hearing examination and did not have
any diagnosis other than sensorineural hearing loss,
57 subjects were included in the control group without
knowing their COVID-19 status.
The patients who underwent total laryngectomy
were reached by phone, and their mask usage status
was questioned. Of these patients, those who had
COVID-19 were asked how their swab samples were
taken. Coronavirus disease 2019 symptoms were
questioned, and the severity of these symptoms was
given a score between 0 and 10 by the patients. The
same procedures were applied to the control group. The
diagnosis of COVID-19 was confirmed by examining
the medical records of the subjects who stated that
they had COVID-19. SARS-CoV-2 positivity rates,
presence, and severity of clinical symptoms of the
groups were analyzed.
Statistical analysis
Data were analyzed using IBM SPSS version 22.0
software (IBM Corp., Armonk, NY, USA). Continuous
variables were expressed as mean±standard deviation
(SD), and categorical variables were expressed as
numbers (%). Normal distribution and homogeneity of
data were analyzed with the Kolmogorov-Smirnov test
and Levene’s tests, respectively. The Mann-Whitney
U test and the Pearson chi-square test were used in
the statistical analysis. A p value <0.05 was considered
statistically significant.
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Table 1
Demographic data of the patients

Parameters

n

Sex
Male
Female

52
5

Age (year)

Study group (n=57)

Mean±SD
65.9±10.4

Median
65

Min-Max
40-92

n

Mean±SD
65.7±11.0

Median
65

Min-Max
40-94

50
7
Patients in Study group (n=10)

Symptoms

Control group (n=57)

Median

Min-Max

0

0-9

3

Fatigue
Fever

Cough

Dyspnea

Sore throat

Runny nose

0

0-5

Taste disorder

0

0-5

0

0-6

0-8

1

0

0-2

0

0-3

0

0-5

0-4

0

0-3

0

0-9

0.001**
0.311
0.744

0-1

0

0

0.379
0.916
0.959

0-3

0.360

0-5

0.001**

0.213

terms of SARS-CoV-2 positivity, it was found that the
frequency of COVID-19 in study group was significantly
lower compared to control group (p=0.001, Table 2).

RESULTS
The study group consisted of 52 (91.2%) male and
five (8.8%) female patients, and the control group
consisted of 50 (87.7%) male and seven (12.3%) female
participants. There was no difference between the
groups in terms of sex (p=0.542). The mean ages of
the groups were 65.9±10.4 years (median age: 65 years;
range, 40 to 92 years) for study group and 65.7±11.0
years (median age: 65 years; range, 40 to 94 years) for
control group. No significant difference was found
between the groups in terms of age (p=0.677, Table 1).

Information about the COVID-19 symptoms of
the patients is given in Table 1. In the evaluation
of COVID-19 symptoms, cough and smell disorder
symptoms were found to be significantly more severe in
study group (p=0.001, p=0.001, respectively). There was
no significant difference between the groups in terms of
other symptoms (p>0.05, Table 1).
While three (42.86%) patients in study group were
hospitalized and treated, all patients (n=27, 100%) in the
control group were treated as outpatients. The number

The number of patients with a history of COVID-19
is given in Table 2. When the groups were examined in

Table 2
SARS-CoV-2 RT-PCR positivity in groups
Groups

Study group

Control group

SARS-CoV-2 +
n

10

27

0.743

0.621

0-2

0

* Pearson chi-square test, value= 0.373; df=1, p>0.05; ** Mann-Whitney U test, p<0.05

0-6
0-5

0

0-4

6

Smell disorder

0

0-1

0

Nasal congestion

Min-Max

3

0-2

0

Headache

Median

2-7

0

Sputum

0.542*

Patients in Control group (n=27)

0-8

4

p

0.677

%

17.54

47.37

SARS-CoV-2 n

47

30

%

82.46
52.63

p
0.001*

SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; RT-PCR: Real-time polymerase chain
reaction; * Pearson chi-square test, value= 11.564; df=1, p<0.05.
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of inpatients treated in study group was significantly
higher than in control group (Fisher's exact test,
value=8,815; df=1; p=0.015, p<0.05).
DISCUSSION
Coronavirus disease 2019, which is the first
pandemic after the Spanish f lu epidemic between
1918 and 1920, affected all of humanity.[16] Patients
with chronic diseases are at the forefront of those who
are affected by this acute condition. In this study, we
examined the frequency and severity of the clinical
state of COVID-19 in total laryngectomy patients,
one of the patient groups frequently followed up in
otorhinolaryngology. As a result of our study, we found
that the frequency of COVID-19 was significantly
lower in patients with total laryngectomy compared
to healthy individuals (p=0.001). When the clinics
of the patients were examined, we found that cough
and smell disorder symptoms were significantly more
severe in patients with total laryngectomy, and we
found that the number of hospitalized patients was
significantly higher in the total laryngectomy patient
group (p<0.05).
The rate of patients undergoing organ-preserving
treatment for laryngeal carcinoma, the most common
cancer in the head and neck region, is increasing.[17]
Although the rate of total laryngectomy is gradually
decreasing, these patients are still one of the largest
patient groups that are followed up most frequently in
otorhinolaryngology practice. The total laryngectomy
procedure permanently changes the respiratory system
anatomy. The primary location of entry and replication
of SARS-CoV-2 is the nasal cavity and nasopharynx.[5]
Replicated viral particles are transported into the lungs
by microaspirates, then causing systemic disease.[4]
The upper respiratory tract is disrupted in total
laryngectomy patients, and their trachea and lower
respiratory tract are directly connected to the
environment.[18] Based on this, we hypothesized that
patients with total laryngectomy less frequently have
SARS-CoV-2 disease; in addition, COVID-19 has a
more severe clinical picture in the total laryngectomy
patients since the lower respiratory tract and lungs
are directly exposed to the virus. In the COVID-19
guideline of the Ministry of Health of the Republic
of Türkiye, RT-PCR, which is primarily studied with
a naso/oropharyngeal swab sample, is recommended
for the diagnosis of SARS-CoV-2.[19] There is no
recommendation in this guideline on how to take
swab samples from total laryngectomy patients.[19] In
our study, we included total laryngectomy patients
whose samples were taken from the nasopharynx,
oropharynx, and trachea with the same swab stick,

with the thought that SARS-CoV-2 can directly and
only affect the trachea in total laryngectomy patients.
While evaluating the symptoms of COVID-19 in
patients, we questioned the severity of the symptoms
instead of questioning the presence of symptoms to
make a stronger statistical analysis.
Coronavirus disease 2019 can present with a
different spectrum of clinical manifestations, from
asymptomatic to death.[20] Symptoms of COVID19 include common upper respiratory tract infection
symptoms, such as dyspnea, cough, fever, and more
specific symptoms, such as smell and taste disorders.[21]
Previous studies have shown that dyspnea and cough are
associated with a poor prognosis.[22,23] The relationship
between COVID-19 and total laryngectomy patients
was mentioned in two studies.[24-26] One of these studies
reported that COVID-19 may show a more severe
clinical course.[24]
In our study, we found that COVID-19 was less
frequent in total laryngectomy patients compared to
the control (p=0.001). In addition, in our study, we
found that smell disorder and cough symptoms were
more severe in COVID-19 patients who underwent
total laryngectomy (p<0.05). It is an expected result
that among these symptoms, olfactory disorder is more
severe in total laryngectomy patients, depending on the
total laryngectomy surgery itself.[27] Furthermore, in
this patient group, the cough was more severe, and the
hospitalization rate was higher, which may indicate that
prognosis of COVID-19 is more severe.
There are some limitations to the present study.
The first of these limitations is that the swab samples
were taken by different personnel in different centers,
and RT-PCR tests were performed with different kits
in different centers. Due to the retrospective character
of our study, it was not possible to standardize these
conditions that are known to affect the SARS-CoV-2
test results. As a second limitation, we could not
determine the mask types and brands used by the
patients, although we achieved the standardization
of masks used in our study. The fact that different
mask types have different protection rates may have
affected the results of our study. The last and most
important limitation of our study is that a patient-based
questionnaire was utilized. The compliance of the
patients with the inclusion and exclusion criteria of our
study, particularly the way the swab samples were taken,
was determined according to the answers given by the
patients to the questionnaire.
In conclusion, we found that COVID-19 might be
less frequent in patients with total laryngectomy than
in the normal population, but COVID-19 clinic might
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be more severe in this patient group. The results of our
study should be repeated with more comprehensive,
prospective studies of higher methodological
standardization qualifications.
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