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Vorwort 

Eine onkologische Diagnose hat einen unvergleichlichen Einfluss auf das weitere 

Leben von Patient*innen. Im Fachbereich der Mund-, Kiefer- und Gesichtschirurgie 

sind es vor allem orale Plattenepithelkarzinome, welche Ärzt*innen und 

Patient*innen vor große Herausforderungen stellen. Sowohl Operationen als auch 

Behandlungen sind aufwändig, lange und kompliziert. 

Im Jahr 2017 wurden laut Statistik Austria in Österreich 1.323 bösartige Kopf-Hals- 

Tumore erstdiagnostiziert. Damit sind diese Tumore für ca. 3% der jährlichen 

Krebsneuerkrankungen in Österreich verantwortlich. Die Statistik beschreibt, dass 

ca. 50% dieser Tumore erst nach Durchbruch der Organgrenzen diagnostiziert 

werden, was einerseits das primäre Outcome verschlechtert (Notwendigkeit 

größerer Resektionen und plastischer Deckungen) und andererseits auch die 5-

Jahres Überlebensrate negativ beeinflusst.  

Seit die Weltgesundheitsorganisation (WHO) am 11. März 2020 die neuartige 

Coronavirus-Krankheit 2019 (COVID-19) zu einer globalen Pandemie erklärt hat, 

sind Gesundheitssysteme auf der ganzen Welt in unterschiedlichem Ausmaß 

betroffen. Die Pandemie zwang Gesundheitssysteme der Behandlung von 

Patienten mit COVID-19 Vorrang einzuräumen und stellt sie vor neue 

Herausforderung im Feld der Hygiene und dem Personalmanagement. All das 

beeinträchtigte die Möglichkeiten der Behandlung anderer erkrankter Patient*innen. 

Patient*innen hingegen wurden angehalten nur in dringenden Fällen 

Krankenhäuser und private Gesundheitseinrichtungen zu konsultieren um so 

Entlastung zu schaffen.  

Nicht nur aufgrund eines eingeschränkten „notfallmäßigen“ Betriebes in den 

Krankenanstalten, sondern auch aufgrund der Zurückhaltung der Bevölkerung 

ärztliche Einrichtungen aufzusuchen, nahm das Studienteam an, dass es zu einem 

Zuwachs der Größe und der Invasivität bei Patient*innen mit oralen 

Plattenepithelkarzinomen kommen könnte. Nach Durchsicht der aktuellen Literatur 

konnten Arbeiten gefunden werden, die sich mit der Auswirkung der Corona-

Pandemie auf die Größe und Invasivität von Karzinomen befassten. Es wurden 

auch Arbeiten gefunden, die sich speziell mit Karzinomen des Kopf-Hals Bereichs 
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beschäftigen. Eine Arbeit die sich jedoch ausschließlich auf orale Karzinome 

beschränkte konnte nicht gefunden werden.  

Nach dem Studium der Humanmedizin an der Medizinischen Universität Graz 

begann ich mit der fachärztlichen Ausbildung im Feld der Mund-, Kiefer- und 

Gesichtschirurgie. Hier war es vor allem die Behandlung von onkologischen 

Patient*innen, welche mein Interesse weckte. Als ich zwei Jahre später mit der 

zahnärztlichen Ausbildung begann, welche für den Abschluss zum Facharzt 

notwendig ist, beschränkte sich das zu beachtende Behandlungsfeld im 

Wesentlichen „nur“ mehr auf die orale Cavität mit all ihren Facetten. Das Feld der 

Zahn-, Mund- und Kieferheilkunde bringt die Begegnung und Kontrolle vieler 

Patient*innen mit sich. Meist handelt es sich dabei um regelmäßige Konsultationen. 

Da sich das Arbeitsfeld in der zahnärztlichen Ausbildung fast ausschließlich auf die 

Mundhöhle beschränkt, erschien mir eine genaue und detaillierte Befundaufnahme 

in dem Fachbereich umso wichtiger. Auch die folgende Arbeit beschriebt die 

Wichtigkeit routinemäßige Kontrollen. Oft sind es diese, in welchen orale Karzinome 

frühzeitig enddeckt werden können und so eine rechtzeitige Behandlung für 

Patient*innen eingeleitet werden kann.   

Schon zu Beginn der gemeinsamen Arbeit war das Ziel die Arbeit und die 

Ergebnisse der Untersuchung in einem peer-reviewten Pubmed gelisteten Journal 

zu publizieren. Nach der Datenauswertung und der signifikanten Statistik, wurde die 

Arbeit am 7. Mai 2021 im Journal „Oral Diseases” veröffentlicht und ist unter dem 

folgenden Link abrufbar: https://onlinelibrary.wiley.com/doi/10.1111/odi.14441  
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Abkürzungen 

OSCC     oral squamous cell carcinoma  

WHO      World Health Organization 

MRI     magnetic resonance imaging  

BMI     body mass index  

ECOG     Eastern Cooperative Oncology Group  

HNSCC    head and neck squamous cell carcinoma  

 

 

Abbildungsverzeichnis  

Table 1:     Detailed description of patients' demographics. 

Table 2:     Detailed description of tumor characteristics. 

 

 

Tabellenverzeichnis 

Figure 1:  Differences in overall tumor volume between 

patients of the “pre- COVID-19” and “COVID-19” 

group. Tumor volume is given in cm3.  

Figure 2: Differences in anatomical subsite-specific tumor 

volume between patients of the “pre-COVID-19” 

and “COVID-19” group. Tumor volume is given in 

cm3. 
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Zusammenfassung 

Die COVID-19-Pandemie hatte eine starke Auswirkung auf unser Leben und 

erschwerte nicht zuletzt Patient*innen den Zugang zu Gesundheitssystemen aller 

Art. Eine frühzeitige Diagnose von oralen Plattenepithelkarzinomen ist von 

entscheidender Bedeutung um ausgedehnte Therapien zu vermeiden und die 5-

Jahres-Überlebensrate von Patient*innen zu erhöhen. Die aktuelle Studie zielt 

darauf ab, die Auswirkungen der Pandemie auf das Tumorvolumen oraler 

Karzinome zum Zeitpunkt der Erstdiagnose zu quantifizieren. In einer retrospektiven 

Studie wurden alle Patient*innen mit neu diagnostizierten oralen 

Plattenepithelkarzinomen zwischen März 2018 und März 2022 erfasst. Ausgewertet 

wurden das TNM-Stadium und das Tumorvolumen. Die Tumorvolumina wurden 

anhand von Pathologie oder Radiologie Berichten berechnet. Insgesamt wurden 

162 neu diagnostizierte Tumorfälle in diese Studie aufgenommen. Davon wurden 

76 (46,9 %) Fälle der "Prä-COVID-19"-Gruppe und 86 (53,1 %) der "COVID-19"-

Gruppe zugeordnet. Patient*innen, die während des "COVID-19"-Zeitraums 

diagnostiziert wurden, wiesen im Vergleich zur Kontrollgruppe ein signifikant 

fortgeschrittenes T-Stadium (p < 0,001) und ein größeres mittleres Tumorvolumen 

(53,16 ± 73,55 cm3 vs. 39,89 ± 102,42 cm3; p = 0,002) auf. Tumorvolumen und T-

Stadium waren in der "COVID-19"-Gruppe im Vergleich zu den Daten vor der 

Pandemie deutlich fortgeschritten. Das Aufschieben der zahnärztlichen 

Routineuntersuchungen könnte dieses Ergebnis erklären. Zahnärzte und 

Grundversorger sollten daher bei Routineuntersuchungen besonderen Wert auf das 

Screening für orale Karzinome legen. 
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Abstract 

The COVID-19 pandemic has had an impact on patients' access to primary care 

services. A timely diagnosis of oral squamosa cell carcinoma is paramount. This 

study aims to quantify the pandemic's effect on tumor volume at the time of initial 

diagnosis. In a retrospective study, all primarily diagnosed cancer patients between 

March 2018 and March 2022 were compiled. The TNM stage and the tumor volume 

were evaluated. Tumor volumes were calculated using pathology or radiology 

reports. In total, 162 newly diagnosed tumor cases were included in this study. Of 

these, 76 (46.9%) cases were allocated in the “pre-COVID-19” group and 86 

(53.1%) in the “COVID-19” group. Patients diagnosed during the “COVID-19” period 

showed a significantly advanced T stage (p < 0.001) and larger mean tumor volumes 

(53.16 ± 73.55 cm3 vs. 39.89 ± 102.42 cm3; p = 0.002) when compared to the control 

group. Tumor volume and T stage were significantly advanced in the “COVID-19” 

group when compared to prepandemic data. We hypothesize that the postponement 

of routine dental check-ups may explain this finding. Hence, dentists and primary 

care providers are encouraged to place particular emphasis on screening during 

routine check-ups.  
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The oral cavity includes the lips, the hard and soft palate, the ret-
romolar trigone, the two anterior thirds of the tongue, the gingiva 
and buccal mucosa, as well as the sublingual area (National Cancer 
Institute, 2022). In this anatomical region, oral squamous cell 

carcinoma (OSCC) is the most common cancer (Chamoli et al., 2021; 
Johnson et al., 2020; Panarese et al., 2019; Rivera, 2015). According 
to the Global Cancer Observatory, OSCC is one of the 20 most 
common tumors, with 377,713 cases worldwide (Sung et al., 2021). 
Following the literature, OSCC is more common among men and is pri-
marily associated with excessive alcohol and tobacco consumption. 
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�0f;1|b�;Ĺ�The COVID- 19 pandemic has had an impact on patients' access to primary 
care services. A timely diagnosis of oral squamosa cell carcinoma is paramount. This 
study aims to quantify the pandemic's effect on tumor volume at the time of initial 
diagnosis.
�-|;ub-Ѵv� -m7� �;|_o7vĹ� In a retrospective study, all primarily diagnosed cancer 
patients between March 2018 and March 2022 were compiled; the TNM stage and 
the tumor volume were evaluated. Tumor volumes were calculated using pathology 
or radiology reports.
!;v�Ѵ|vĹ� In total, 162 newly diagnosed tumor cases were included in this study. 
Of these, 76 (46.9%) cases were allocated in the “pre- COVID- 19” group and 86 
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group when compared to prepandemic data. We hypothesize that the postponement 
of routine dental check- ups may explain this finding. Hence, dentists and primary care 
providers are encouraged to place particular emphasis on screening during routine 
check- ups.
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It is likewise affiliated with the human papillomavirus (Chamoli 

et al., 2021; Johnson et al., 2020; Rivera, 2015). Furthermore, ge-

netic predisposition should be mentioned as an additional risk factor 

(Chamoli et al., 2021; Johnson et al., 2020). Regardless of its loca-

tion in the mouth, OSCC is, in the majority of cases, diagnosed at 

an advanced stage (Rivera, 2015). This delay in tumor diagnosis is 

predominately affiliated to the difficulty the patient has in perceiv-

ing signs and symptoms and interpreting them as harmful (Panzarella 

et al., 2014). Advanced tumor stage, however, leads to an extended 

surgical resection requiring microvascular reconstruction, which is 

often followed by radio-  and/or chemotherapy (Wallner et al., 2022). 

In these cases, an impaired 5- year survival rate (e.g., positive N sta-

tus) and therapy- associated toxicities (e.g., xerostomia, impaired 

quality of life, and osteoradionecrosis) have to be considered when 

planning treatment (De Felice et al., 2014). Therefore, a multidisci-

plinary approach is necessary to achieve the highest possible cure 

rate combined with the best functional and psychological outcome 

(Machiels et al., 2020).

The novel virus SARS- CoV- 2, causing respiratory illness 

COVID- 19, emerged at the end of 2019 and was quickly classified 

as a global pandemic by the World Health Organization (Cucinotta 

& Vanelli, 2020). The still ongoing pandemic tremendously affects 

healthcare systems as it forces them to prioritize the treatment of 

patients suffering from COVID- 19. This, in turn, has had an impact 

on the treatment of other diseases through changes in the organi-

zational processes, in routine clinical operations and through delays 

in the commencement of therapy treatment. A global collabora-

tive study, in which 356 cancer centers from 54 countries partic-

ipated, 88% described facing challenges in delivering care during 

the pandemic (Chilamakuri & Agarwal, 2021; Jazieh et al., 2020). 

Social distancing as a recommended measure to prevent the un-

controlled spread of COVID- 19 may have also had an impact on the 

diagnosis and treatment of tumor patients. During the pandemic 

and the repeatedly issued lockdown policies, patients were asked 

to seek medical advice only in urgent cases and to postpone routine 

check- ups. Although patients undergoing active oncological ther-

apy were hardly affected, several studies warned about the conse-

quences of these canceled appointments (Alves et al., 2021). The 

comparison between the pre- COVID- 19 period and the COVID- 19 

period demonstrate a decrease in biopsies for further histological 

examinations, illustrating the manner in which this postponement 

ultimately led to decreased cancer diagnoses (Arduino et al., 2021; 

Caldeira et al., 2022; Gomes et al., 2022). This development raises 

the cause for serious concern, given that nonsymptom- driven ma-

lignancy detections are associated with a lower stage at diagnosis 

rather than lesions detected during a symptom- directed examina-

tion (Holmes et al., 2003). Data from before the pandemic show 

that around 50% of patients subsequently diagnosed with OSCC 

were referred to a specialist by either their general practitioner 

or their dentist (Grafton- Clarke et al., 2019). Delayed diagnosis, in 

turn, has a negative impact on tumor progression, tumor spread, 

and overall survival rate (Graboyes et al., 2019; Ho et al., 2018; 

Rygalski et al., 2021).

The current study aimed to investigate the influence of the 

COVID- 19 pandemic on tumor size consequent to a patient's ini-

tial diagnosis. From the information available to us, this research 

is the first to compare and examine the actual tumor volume of 

OSCC before and after the emergence of the COVID- 19 pandemic 

(Balk et al., 2022; Kiong et al., 2021; Longo et al., 2021; Stevens 

et al., 2022ĸ�$;�;|oऀѴ��;|�-Ѵĺķ�2021).
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The present retrospective study was conducted at the department of 

Oral and Maxillofacial Surgery at the Medical University of Graz and 

was approved by the university's ethics committee (IRB00002556, 

EK- Nr:1235– 2022).

The study cohort included all patients who were primarily diag-

nosed with OSCC in the period between March 2018 and March 

2022. All patients between the ages of 18 and 99 without prior 

treatment were included. Patients with tumor recurrence in the 

head and neck area (after previous surgery, radiation, or chemother-

apy) were excluded, as tumor diagnosis in the past leads to a strict 

follow- up with regular clinical examinations. Further criterion for 

patients´ exclusion was an inadequate clinical documentation. Data 

were obtained from the hospital information system.

The World Health Organization (WHO) declared COVID- 19 

a global pandemic on March 11, 2020 (World Health 

Organisation, 2022). The study's cohort was divided into two sub-

groups based on the date patients were presented to the university's 

interdisciplinary head and neck tumor board (committee of surgeons, 

pathologists, radiologists, and oncologists that make evidence- based 

recommendations for a patient's further treatment after malignancy 

diagnosis). The “COVID- 19 group” was composed of patients whose 

initial diagnosis fell into the period between March 11, 2020 and 

March 11, 2022. The control group (i.e., “pre- COVID- 19 group”) con-

sisted of all patients from March 11, 2018 to March 10th, 2020.

To objectively quantify the volume of the OSCCs, pathology 

reports of the surgically resected specimens with tumor size doc-

umented in three dimensions (e.g., length, size, and depth) were 

used. In cases of tumors treated by means of primary radiation and/

or chemotherapy, or best supportive care, rather than resection 

(e.g., advanced clinical stage or poor general condition); the tumor 

volume was obtained from radiologic assessments. Magnetic reso-

nance imaging (MRI) was used without exception. To determine the 

actual size of the tumor, ellipsoid growth of the tumor was assumed. 

$_;u;=ou;ķ�|_;�;ѴѴbrvob7��oѴ�l;�=oul�Ѵ-�ŐѴ;m]|_Փ×Փ�b7|_Փ×Փ7;r|_Փ×ՓπՓ×Փ
4/6) was applied to calculate the tumor volume.

Furthermore, general demographic data, tumor location, TNM 

stage, body mass index (BMI), Eastern Cooperative Oncology Group 

(ECOG) performance status, as well as carcinoma- associated risk 

factors (e.g., tobacco consumption, alcohol consumption), and pa-

tients' comorbidities (e.g., diabetes mellitus) were recorded. When 

1-Ѵ1�Ѵ-|bm]� |_;����ķ� u;1;m|��;b]_|� Ѵovv� Ő�b|_bm�ѵՓlom|_vő��-v�-Ѵvo�
taken into account.
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Retrospective data collection was carried out using a Microsoft 

Excel spreadsheet (Microsoft Corp.), and statistical analysis was 

performed using SPSS statistics (IBM Corp.). A t- test (age, BMI), the 

Fisher's exact test (sex, diabetes and administered therapy), the chi- 

squared test (ECOG), as well as the Mann– Whitney- U test (tumor 

volume) were used in order to compare the two study groups.

ƒՊ |Պ !�"&�$"

A total of 162 newly diagnosed OSCC cases were presented to the 

�mb�;uvb|�ŝv�|�lou�0o-u7��b|_bm�|_;�bm�;v|b]-|;7�ƓՓ�;-uvĺ�ƕѵ�ŐƓѵĺƖѷő�
cases were placed in the “pre- COVID- 19” group and 86 (53.1%) in 

the “COVID- 19” group. There was a 13% increase in the total num-

ber of cases presented in the “COVID- 19” period.

ƒĺƐՊ |Պ �-|b;m|�7;lo]u-r_b1v

Patient characteristics did not differ between the “pre- COVID- 19” 

group and the “COVID- 19” period, with a similar mean age of 64.5 

-m7� ѵƓĺƖՓ�;-uv� Őp = 0.875), BMI (p = 0.168) and sex (p = 0.380) 

(Table 1). There was no significant difference in terms of ECOG per-

formance (p = 0.406), smoking (p = 0.167), or drinking (p = 0.550) 

status between the two groups. Fifty- two (68.4%) patients under-

went surgery in the “pre- COVID- 19” period and 51 (59.3%) in the 

“COVID- 19” group (p = 0.129). Primary radiotherapy was used on 

47 individuals (“pre- COVID- 19” group: 20, “COVID- 19” group: 

27; p = 0.313) and 57 individuals received adjuvant radiotherapy 

(“pre- COVID- 19” group: 21, “COVID- 19” group: 36; p = 0.047). 

Chemotherapy was administered in 18 (“pre- COVID- 19” group) and 

20 (“COVID- 19” group) patients (p = 0.513).

ƒĺƑՊ |Պ $�lou�1_-u-1|;ubv|b1v

Regarding the anatomical distribution of the tumors, the sublingual 

space (n = 59) represented the most common subsite, followed by 

the mandible (n = 42), tongue (n = 17), maxilla (n = 16), lower lip 

(n = 14), buccal mucosa (n = 11), and upper lip (n = 4). Table 2 summa-

rizes the OSCC tumor characteristics at the time of the patients' ini-

tial presentation at the department of maxillofacial surgery. Patients 

diagnosed during the pandemic showed significantly advanced T 

stages (pՓ<ՓƏĺƏƏƐő��_;m�1olr-u;7�|o�|_;�1om|uoѴ�]uo�rĺ��m�|;ulv�o=�
N (p = 0.559) and M (p = 0.229) staging, no differences between 

the two groups were observed. The mean tumor volume in the 

ľ��(�	Ŋ�ƐƖĿ�]uo�r�Ől;-m�ƔƒĺƐѵՓ±ՓƕƒĺƔƔ�1l3) was significantly larger 

(p =�ƏĺƏƏƑő�|_-m�bm�|_;�ľru;Ŋ���(�	Ŋ�ƐƖĿ�]uo�r�Ől;-m�ƒƖĺѶƖՓ±ՓƐƏƑĺƓƑ�
cm3). Figure 1 describes the OSCC actual tumor volume without 

prior treatment in the “pre- COVID- 19” and “COVID- 19” periods. 

Figure 2 illustrates the respective tumor volumes of the different 

anatomical subsites (buccal, lower lip, maxilla, sublingual, tongue, 

and upper lip) within the oral cavity.

ƓՊ |Պ	�"�&""���

Oral squamous cell carcinoma compromises one of the 20 most 

prevalent and lethal tumors worldwide (Sung et al., 2021). Within the 

oral cavity, it is by far the most common tumor (Chamoli et al., 2021; 

Johnson et al., 2020; Panarese et al., 2019; Rivera, 2015). Adequate 

management of OSCC requires a timely diagnosis, as advanced 

growth within the limited confinements of the oral cavity may result 

in an invasion of adjacent tissues, which would further complicate 

treatment and negatively impact the patient's expected outcome. 

Shortly following the occurrence of novel SARS- CoV- 2, the 

COVID- 19 outbreak was declared a pandemic by the WHO in March 

2020 (Cucinotta & Vanelli, 2020). A significant reduction in the 

use of in- person healthcare services was observed within the first 

several months of the pandemic (Ekman et al., 2021). The purpose of 

$���� �ƐՊ	;|-bѴ;7�7;v1ubr|bom�o=�r-|b;m|vŝ�7;lo]u-r_b1v

�u;Ŋ��o�b7Ŋ�ƐƖ�
]uo�r

�o�b7Ŋ�ƐƖ�
]uo�r pŊ�(-Ѵ�;

Age

Min 42.8 37.8 0.875

Max 88.9 90.6

Mean 64.5 64.9

SD 14.7 11.9

SEX

Male 48 (63.2%) 58 (66.7%) 0.380

Female 28 (36.8%) 29 (33.3%)

Total 76 87

BMI

Min 16.7 14.6 0.168

Max 42.7 36.3

Mean 26.2 25.2

SD 4.8 4.7

Diabetes mellitus

Yes 12 (15.8%) 9 (10.3%) 0.212

No 64 (82.2%) 78 (89.7%)

Tobacco (pack years)

Smoker 41 55 0.167

Range 0– 100 0– 100

Mean 18.0 22.9

SD 22.1 22.7

Alcohol

Drinking 34 (44.7%) 50 (57.5%) 0.550

Non- drinking 42 (55.3%) 37 (42.5%)

ECOG

0 35 (46.1%) 43 (49.4%) 0.406

1 27 (35.5%) 28 (32.2%)

2 10 (13.2%) 15 (17.2%)

3 4 (5.3%) 1 (1.2%)
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this study was to evaluate the impact of the COVID- 19 pandemic on 
the initial tumor size of patients presenting with OSCC.

During the pandemic's initial phase, Xu et al. (2021) observed 
decreases in inpatient, emergency department, and outpatient vis-
its by 30.2%, 37.0%, and 80.9%, respectively, in the United States. 
The conscious decision of patients not to seek in- person health care 
out of fear of exposure to SARS- CoV- 2 has been cited as an import-
ant contributing factor (Xu et al., 2021). A survey study from New 
Zealand has shown that avoidance of health care, downplaying of 
symptoms, and fear of going out, on behalf of patients was com-
monly observed by their respective general practitioners (Wilson 
et al., 2021). An additional considerable factor for the significantly 

reduced use of in- person healthcare services can be traced back 
to the policy of delaying elective care as a means of limiting the 
spread of SARS- CoV- 2 in healthcare facilities, as well as reducing 
the strain on resources of the healthcare system (Xu et al., 2021). 
The aforementioned aspects of the pandemic's sequelae on health 
care systems are likely to be even greater in low-  and middle- income 
countries. Limited resources, poor infrastructure, scarcity of medi-
cal supplies along with personal protective equipment, shortage of 
health care providers and organized care teams, as well as poor ac-
cess to technology can be considered adverse contributing factors in 
these areas (Bong et al., 2020; McMahon et al., 2020; Osseni, 2020).

The impact of the COVID- 19 pandemic on the TNM staging of 
head and neck squamous cell carcinoma (HNSCC) at the time of di-
agnosis has already been investigated and described by several au-
thors (Balk et al., 2022; Kiong et al., 2021; Solis et al., 2021; Stevens 
et al., 2022ĸ�$;�;|oऀѴ��;|�-Ѵĺķ�2021). Tevetoglu et al. (2021) and Solis 
et al. (2021) demonstrated a significantly higher TNM stage when 
comparing tumors in the head and neck region during and before 
the COVID- 19 pandemic in the field of otolaryngology. These results 
stand in contrast to the findings of Balk et al. (2022), where no dif-
ference regarding the TNM stage before and during the COVID- 19 
pandemic could be found in scrutinizing 612 cases. However, signifi-
cantly more distant metastases were detected.

The TNM results of this study investigating oral squamous cell 
carcinoma (OSCC) are in accordance with the results of Tevetoglu 
et al. and Solis et al. (HNSCC) showing that there is a significant dis-
tinction between “pre- COVID- 19 “and “COVID- 19” groups regarding 
the T stage (Solis et al., 2021ĸ�$;�;|oऀѴ��;|�-Ѵĺķ�2021).

Evaluation of the differences in tumor size dependent on the 
COVID- 19 pandemic was conducted by Kiong et al. analyzing the 
largest cross- sectional diameter of the tumor. Although the overall 
TNM classification showed no significant difference between the 
“pre- COVID- 19” and “COVID- 19” groups, the tumor diameter was 
larger in the “COVID- 19” group (Kiong et al., 2021). However, since 
tumors are known to grow infiltratively, this measuring method is 
partially suitable. The results of this study demonstrate an increase 
in the overall tumor volume in OSCC with the emergence of the 

$���� �ƑՊ	;|-bѴ;7�7;v1ubr|bom�o=�|�lou�1_-u-1|;ubv|b1v

�u;Ŋ��o�b7Ŋ�ƐƖ�
]uo�r

�o�b7Ŋ�ƐƖ�
]uo�r pŊ�(-Ѵ�;

TNM

T

1 17 (22.4%) 7 (8%) 0.001

2 19 (25%) 14 (16.1%)

3 10 (13.2%) 11 (12.6%)

4 30 (39.5%) 55 (63.2%)

N

0 41 (53.9%) 46 (52.9%) 0.559

1 9 (11.8%) 7 (8%)

2 25 (32.9%) 28 (32.2%)

3 1 (1.3%) 6 (6.9%)

M

0 75 (98.7%) 83 (95.4%) 0.229

1 1 (1.3%) 4 (4.6%)

Tumor volume (cm3)

Min 0.3 1.4 0.002

Max 691.2 414.2

Median 12.8 25.6

IQR 29.7 58.6


 ��&!� �ƐՊ	b==;u;m1;v�bm�o�;u-ѴѴ�|�lou�
volume between patients of the “pre- 
COVID- 19” and “COVID- 19” group. Tumor 
volume is given in cm3.
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COVID- 19 pandemic. This development may be caused by the post-
ponement of primary care services, such as routine dental check- 
ups as a consequence of lockdown policies and government based 
social restrictions, as well as the prioritized treatment of COVID- 19 
patients in clinical centers.

The following should be addressed when discussing the limita-
tions of this study. Due to the retrospective nature and the single- 
center design of this study, the level of evidence has the potential 
to be minor compared with that of a COVID- 19 multicenter trial. 
However, a multicenter study would have strong limitations such 
as, an inhomogeneous patient collective and/or study data result-
ing from different COVID- 19 guidelines among the different partic-
ipating countries. To the authors' best knowledge, this is the first 
study comparing three- dimensional tumor volumes between a “pre- 
COVID- 19” and a “COVID- 19” group. In future research projects, 
similar studies should be conducted in other countries to further 
evaluate the impact of the COVID- 19 pandemic on oral health.

The results of this study report the profound impact of the 
COVID- 19 pandemic on TNM stage and tumor volume of OSCC 
over a 4- year timeframe. A more advanced T stage leads to more 
advanced surgical treatment (e.g., extended tumor resection, free 
flap reconstruction) (Wallner et al., 2022). When comparing the 
incidence of chemoradiotherapy in OSCC patients between the 
“pre- COVID- 19” and the “COVID- 19” group, a substantial increase 
in adjuvant radiotherapy following the onset of the pandemic was 

observed. Similar findings have been made by Martelli et al. (2021).
Thus, it can be reasoned that delayed diagnosis resulting in ad-
vanced initial tumor stage and volume had an impact on the chosen 
treatment. When considering the unfavorable sequelae of chemo-
therapy and radiation, an impairment to the quality of life of OSCC 
patients as a consequence seems likely (De Melo et al., 2018; Pierre 
et al., 2014). Furthermore, an increase in new OSCC cases can be 
expected in the near future due to reduced cancer screenings (e.g., 
biopsies) secondary to the prioritization of the management of 
COVID- 19 patients during the pandemic (Arduino et al., 2021). The 
study invites dentists and general practitioners to place particular 
emphasis on oral cancer screening during upcoming routine exam-
inations in order to detect carcinomas in a timely manner and con-
sequentially initiate further treatment. Additionally, routine medical 
and timely dental check- ups should be considered essential medical 
care during pandemic lockdowns or announced social restrictions.
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