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ABSTRACT 
Objective: To analyse the mortality rate and autopsy rate of oral cancer (malignant neoplasms of lip, oral 
cavity and pharynx) over a ten-year period. The percentage change of autopsy rate of oral cancer will be 
evaluated. Material and Methods: The study sample was divided into two age sub-categories: 1) patients 
who died of oral cancer and were autopsied in a period 2010–2014 and 2) patients who died of oral cancer 
and were autopsied in a period 2015–2019. Data from oral cancer death patients (n=6,313) and autopsy 
patients caused oral cancer (n=251) between 2010–2019 were obtained from the Statistical Office of the 
Slovak Republic. The percentage change of autopsy rate was evaluated by Chi-squared test. Statistical 
significance was set at p-value <0.05. Results: The highest autopsy rate of malignant neoplasms of lip, oral 
cavity and pharynx was found in 2017 (4.1%). It was observed growing trendy of autopsy rate of malignant 
neoplasms of lip, oral cavity and pharynx in the period 2010–2019 (R2=0.059). It was found decrease of 
percentage change of autopsy rate in malignant neoplasm of pyriform sinus (-75.3%). A significant increase 
of percentage change of autopsy rate was found in malignant neoplasm of tonsil (216.1%; p=0.021). 
Conclusion: This study provides one of the larger epidemiology overviews of oral cancer autopsies 
presented so far in Slovakia. 
 
Keywords: Forensic Medicine; Vital Statistics; Mortality; Mouth Neoplasms. 

https://orcid.org/0000-0001-8395-4835
https://orcid.org/0000-0001-6581-2294


 Pesqui. Bras. Odontopediatria Clín. Integr. 2021; 21:e0256 

 
2 

Introduction 

Global, oral cancer is the 11th most common malignant neoplasms [1] and it is becoming a public 

health problem [2,3]. Worldwide, cancer of salivary glands, hypopharynx, oropharynx, larynx, lip and oral 

cavity are the 28th, 25th, 24th, 21st, 16th most common cancers, respectively [4]. 

According to the latest data (2018), the highest incidence of cancer of the lip and oral cavity had Papua 

New Guinea (20.4 per 100,000; Slovakia 6.1 per 100,000), larynx cancer had Cuba (8.9 per 100,000; Slovakia 

4.2 per 100,000), oropharynx cancer had Hungary (4.7 per 100,000; Slovakia 3.5 per 100,000), hypopharynx 

cancer had Bangladesh (5.1 per 100,000; Slovakia 2.3 per 100,000), salivary gland cancer had Sweden (3.0 per 

100,000) [4]. 

The autopsy (ultimate diagnostic test) [5] has fulfilled different purposes, including to medical science 

(education, research, prostheses and transplantation), medical care (total patient care, quality assurance, 

diagnostic-related groups), the family (understanding and counselling the life cycle) and society (forensic 

issues, vital statistics, public health) [6]. 

The analysis of the autopsy rate of oral cancer is absent in scientific studies. No scientific study has 

been available in the scientific database (PubMed and Scopus) using the keywords "oral cancer and autopsy 

rate" for the last 10 years. The issue of autopsy rate oral cancer has not been analysed in the world. We see the 

need to carry out this scientific study and its very added value for theory, science and practice. 

The aim of the study is to analyse the mortality rate and autopsy rate of oral cancer (malignant 

neoplasms of lip, oral cavity and pharynx) over a ten-year period. The percentage change of autopsy rate of 

oral cancer between 2010–2014 and 2015–2019 will be evaluated. 

 

Material and Methods 

Sample 

The study sample was divided into two age sub-categories: 1) Patients who died of oral cancer and 

were autopsied in a period 2010–2014 and 2) Patients who died of oral cancer and were autopsied in a period 

2015–2019. 

 

Data Collection 

Data from oral cancer death patients (n=6,313) and autopsy patients caused oral cancer (n=251) 

between 2010-2019 were obtained from the Statistical Office of the Slovak Republic. 

National mortality data about malignant neoplasm of lip (C00), malignant neoplasm of base of tongue 

(C01), malignant neoplasm of other and unspecified parts of tongue (C02), malignant neoplasm of gum (C03), 

malignant neoplasm of floor of mouth (C04), malignant neoplasm of palate (C05), malignant neoplasm of other 

and unspecified parts of mouth (C06), malignant neoplasm of parotid gland (C07), malignant neoplasm of other 

and unspecified major salivary glands (C08), malignant neoplasm of tonsil (C09), malignant neoplasm of 

oropharynx (C10), malignant neoplasm of nasopharynx (C11), malignant neoplasm of pyriform sinus (C12) and 

malignant neoplasm of hypopharynx(C13) was analyzed. 

 

Statistical Analysis 

Data were processed by the statistical program SPSS, version 21 (IBM SPSS, Armonk, NY, USA). 

The percentage change of autopsy rate of oral cancer between 2010–2014 and 2015–2019 was evaluated by 

Chi-squared test. Statistical significance was set at p-value <0.05. 
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Results 

The basic characteristics of the sample are described in Table 1. The majority of autopsy rate was 

found in malignant neoplasm of other and unspecified major salivary glands (22.3%) and the highest mortality 

was observed in malignant neoplasm of hypopharynx (1,314 deaths). The lowest autopsy rate (0.4%) and 

mortality (85 deaths) was found in malignant neoplasm of lip in 2010–2019. 

 

Table 1. Basic characteristics of the study sample. 
Malignant Neoplasms of Lip, Oral Cavity and Pharynx Autopsy Total Death 

 N (%) N (%) 
Malignant Neoplasm of Lip  1 (0.4) 85 (1.3) 
Malignant Neoplasm of Base of Tongue 28 (11.2) 557 (8.8) 
Malignant Neoplasm of Other and Unspecified Parts of Tongue 16 (6.4) 188 (3.0) 
Malignant Neoplasm of Gum 4 (1.6) 129 (2.0) 
Malignant Neoplasm of Floor of Mouth 14 (5.6) 602 (9.5) 
Malignant Neoplasm of Palate 6 (2.4) 194 (3.1) 
Malignant Neoplasm of Other and Unspecified Parts of Mouth 4 (1.6) 789 (12.5) 
Malignant Neoplasm of Parotid Gland 5 (2.0) 168 (2.7) 
Malignant Neoplasm of Other and Unspecified Major Salivary Glands 56 (22.3) 96 (1.5) 
Malignant Neoplasm of Tonsil 19 (7.6) 586 (9.3) 
Malignant Neoplasm of Oropharynx 36 (14.3) 1,217 (19.3) 
Malignant Neoplasm of Nasopharynx 4 (1.6) 212 (3.4) 
Malignant Neoplasm of Pyriform Sinus 6 (2.4) 176 (2.8) 
Malignant Neoplasm of Hypopharynx 52 (20.7) 1,314 (20.8) 

Total 251 6,313 
 

Mortality rate (per 100,000 inhabitations) of malignant neoplasms of lip, oral cavity and pharynx in the 

period 2010–2019 can be seen in Figure 1A and Autopsy rate (%) of malignant neoplasms of lip, oral cavity and 

pharynx in the period 2010–2019 can be seen in Figure 1B. 

The highest autopsy rate of malignant neoplasms of lip, oral cavity and pharynx was found in 2017 

(4.1%). It was observed a growing trend of autopsy rate of malignant neoplasms of lip, oral cavity and pharynx 

in the period 2010–2019 (R2=0.059). 

 

 

 
Figure 1. (A) Mortality rate (per 100,000 inhabitations) of malignant neoplasms of lip, oral cavity and 
pharynx in 2010–2019. (B) Autopsy rate (%) of malignant neoplasms of lip, oral cavity and pharynx in 

2010–2019. 
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Percentage change of autopsy rate of malignant neoplasms of lip, oral cavity and pharynx can be seen in 

Table 2. The highest percentage change of autopsy rate (266.1%) was observed in malignant neoplasm of gum. 

It was found a decrease of percentage change of autopsy rate in malignant neoplasm of pyriform sinus (-

75.3%) between the period 2010–2014 and the period 2015–2019. A significant increase of percentage change 

of autopsy rate was found in malignant neoplasm of tonsil (216.1%; p=0.021) between 2010–2014 and 2015–

2019. 

 

Table 2. Percentage change of autopsy rate of malignant neoplasms of lip, oral cavity and pharynx. 
 Autopsy Rate 

Malignant Neoplasms of Lip, Oral Cavity and Pharynx 2010–2014 2015–2019 Percentage Change 
 % % % 
Malignant Neoplasm of Lip 2010 2.85 0 - 
Malignant Neoplasm of Base of Tongue 4.29 5.64 31.5 
Malignant Neoplasm of Other and Unspecified Parts of Tongue 2.2 1.84 -16.4 
Malignant Neoplasm of Gum 1.18 4.32 266.1 
Malignant Neoplasm of Floor of Mouth 1.27 3.11 144.9 
Malignant Neoplasm of Palate 3.13 3.06 -2.2 
Malignant Neoplasm of Other and Unspecified Parts of Mouth 2.22 2.04 -8.1 
Malignant Neoplasm of Parotid Gland 2.15 4 86.0 
Malignant Neoplasm of Other and Unspecified Major Salivary Glands 6.67 3.92 -41.2 
Malignant Neoplasm of Tonsil 1.61 5.09 216.1* 
Malignant Neoplasm of Oropharynx 2.67 3.24 21.3 
Malignant Neoplasm of Nasopharynx 2.42 1.14 -52.9 
Malignant Neoplasm of Pyriform Sinus 5.15 1.27 -75.3 
Malignant Neoplasm of Hypopharynx 3.3 4.06 23.0 

*p=0.021. 
 

Discussion 

In our study, we were limited to available scientific epidemiology autopsy studies. It was observed a 

growing trend of autopsy rate of oral cancer in the period 2010–2019.  We can explain the trend with an effort 

to verify whether the healthcare was provided by lege artis procedure (for the purpose of verifying diseases or 

treatments). Bearing into the mind opinion of some medical professionals, autopsies are not needed because 

diagnostic with modern medical methods is improving. This is a reason why the total number of performed 

autopsies in most developed countries is decreasing [7]. 

The autopsy can be considered as one of the main indicators in monitoring and evaluating the quality 

of provided healthcare. It is also important for analysing causes of deaths or for assessing in the health status of 

population. The autopsy is also considered one of the basic elements in increasing the accuracy of important 

statistics and for obtaining reliable information in epidemiology. The autopsy is an invaluable basis for solving 

medical and legal issues, especially in case of suspicion of doubts in diagnostic or therapeutic procedures, which 

further contributes to improving the quality of health care in the future [7]. 

According to Burton et al. [8], of 250 malignant cancers autopsy diagnosed, 44% were misdiagnosed 

or undiagnosed. 

According to Slovak law, an autopsy is also required in case that death could be caused by violence, 

including suicide. An increased incidence of suicide may contribute to an increased autopsy rate of oral cancer. 

According to Misono et al. [9], analyzing incidence rate of suicide in 3.594.750 cancer patients was found for a 

sex-, race-, and age-adjusted rate of 31.4/100,000 suicides (in contrast, in the general population was suicide 

rate 16.7/100,000). Other studies have analyzed and identified increased suicide rates among cancer patients 

[10,11]. The Healthcare surveillance authority (in Slovak “Úrad pre dohľad nad zdravotnou starostlivosťou”) is 
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responsible for all activities, which are connected with autopsies, including laboratory examination methods 

(histology, toxicology, histochemistry, immunohistochemistry, serology). According to the Slovak laws, the 

Healthcare surveillance authority has special departments of pathological anatomy and forensic medicine. 

Those departments are responsible for indicated autopsies, thus contributing to the supervision of the quality 

of health care provision. They are also providing objective data for the analysis of the causes of death and the 

assessment of the health status of the population. They actively contribute to improving the quality of 

diagnostics and improving medical and preventive care, especially in preventing unusual and unexpected 

deaths due to illnesses and fatal injuries [12]. 

 

Conclusion 

It was observed a growing trend of autopsy rate of malignant neoplasms of lip, oral cavity and 

pharynx in the period 2010–2019. A significant increase of percentage change of autopsy rate was found in 

malignant neoplasm of tonsil. The present study provided one of the larger epidemiology overviews of oral 

cancer autopsies presented so far in Slovakia. 
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