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ABSTRACT 

Squamous cell carcinomas of the head and neck (SCCHN) is a diverse group of tumours 

including tumours of the mouth, of which most are manifested in the tongue. Previous studies 

have shown that assessment of histological risk factors including worst pattern of invasion 

(WPOI) and lymphocytic response (LR) is of clinical relevance in treating SCCHN. It has also 

been suggested that evaluation of the inflammatory infiltrate could be of prognostic importance. 

The purpose of this study was to further investigate, analyze and map histological factors 

associated with TSCC. 

A total of 58 biopsies from two different ethnic groups, Swedish and Italian, were evaluated 

regarding factors like WPOI and LR. Results were then correlated to clinical data. 

Approximately half of the patients, 53 %, displayed patches of dense lymphocytic infiltrate at 

the tumour interface. There was, however, no statistically relevant correlation seen between 

LR, recurrence of disease, survival rate or ethnicity. Considering WPOI, 83 % of patients 

showed a tumour growth pattern with small invasive islands < 15 cells (WPOI 4). No correlation 

between WPOI, recurrence of disease, survival rate, ethnicity or lymphocytic response was 

found. 

Our findings confirm that SSC of the tongue has a very split pattern of invasion. No conclusive 

result was found concerning inflammatory response and prognostic factors. Data collected 

showed that ethnic differences could potentially be of interest for further study of the prevalence 

of tongue SCC. 
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INTRODUCTION 

Squamous cell carcinoma (SCC) is a disease affecting many parts of the oral cavity. Regardless 

of which part of the oral cavity that is affected, treatment often leaves the patient with severe 

esthetical, functional and psychological problems. Earlier studies have shown that different sub-

sites of the oral cavity each have their unique characteristics (Boldrup et al., 2011). Squamous 

cell carcinoma of the tongue (TSCC) is the sub-site most commonly affected by SCC.  

An increasing incidence of SCC on the lateral border of the tongue has been seen in the younger 

part of the population (< 40 years) (Annertz et al., 2002), and this group has also displayed a 

higher frequency of local tumour recurrence compared to the older population (Lundqvist et 

al., 2012). In contrast, the entire group of squamous cell carcinoma of the head and neck 

(SCCHN) has not shown any significant difference in prognosis when comparing young people 

to the older population (Goldstein et al., 2005). 

An extensive systematic review conducted by Scully and Bedi (Scully et al., 2000) suggested 

that the incidence and mortality rate of oral cancer differs with regard to both geographical and 

cultural aspects of various populations. According to the study, this can be explained by factors 

such as tobacco, alcohol and dietary intake. Possible genetic predisposition has also been shown 

to affect the incidence of oral cancer (Scully et al., 2000).   

According to a study from 2005 (Brandwein-Gensler et al., 2005) the so called worst pattern of 

tumour invasion (WPOI) as well as the lymphocytic response (LR) in the tissue adjacent to the 

site of the tumour showed significant association with local recurrence of the tumour. This 

model illustrated the prognostic value of histological assessment of resection samples of SCC 

from the oral cavity, and was further validated in a cohort study of SCCHN in 2010 (Brandwein-

Gensler et al., 2010). 

TSCC has previously shown a diversified growth pattern, ranging from a broad pushing front 

at the tumour interface to small invasive tumour islands with or without satellite tumours 

(Lundqvist et al., 2012). SCCHN which includes a number of different sub-sites, have shown 

a less diversified growth pattern at the tumour interface compared to TSCC. In the same study 

data showed that tumours of the tongue presented a significantly higher number of patients with 

a dense inflammatory infiltrate at the tumour interface, as compared to the whole group of 

SCCHN (Lundqvist et al., 2012).  
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The purpose of this study was to further investigate, analyse and map the histological factors 

that earlier studies have indicated to be of diagnostic and prognostic value in TSCC. These 

factors include worst pattern of invasion (WPOI), lymphocytic response (LR), depth of tumour 

invasion, invasion of muscular tissue and perineural growth. Findings were then correlated to 

clinical data to investigate which factors that could reveal clinically relevant information at the 

stage of diagnosis.  

MATERIALS AND METHODS 

The material comprised 25 cases of TSCC treated at the ENT-clinic at NUS during 2011-2015 

from which archived tissue could be retrieved. An additional group of 33 patients with TSCC 

from Naples, Italy, was also included. Full clinical data was available for all patients. Ethical 

permission for retrieval of the specimens had been given (dnr 03 - 201). The use of specimens 

from two different countries is considered beneficial as it provides an increased number of 

patients included in the study and ensures that data is valid for patients with TSCC in more than 

one single geographical area. 

Patients’ age ranged between 31 - 93 years, with a mean age of 66 years. The mean follow-up 

time was 37 months (range 1 - 110). The majority of tumours (71 %) had data on two-year 

survival whereas only 17 % of the cases had a follow up of five years or longer. 

Most of the tissue samples were derived from the lateral border of the tongue (75 %). 

The clinical data used to correlate to histological findings were patients’ age, gender, 

localization of tumour, T (tumour size), N (lymphatic spread), M (metastasis), cancer stage (I-

IV), degree of tumour cell differentiation, biopsy type, two- and five-year survival, follow-up 

time, ethnicity and recurrence of tumours. 

Detailed clinical data can be seen in Table 1. 

For tumour growth pattern as well as lymphocytic response, the classification developed by 

Brandwein-Gensler et al. was used. The worst pattern of invasion (WPOI) seen in a sample 

determined the total score, even if the growth was limited to a part of the biopsy. For 

lymphocytic response (LR) the average lymphocytic density in tissue adjacent to the tumour 

cells determined the score. Exact criteria for WPOI and LR can be seen in Table 2. 

The following categories were also evaluated: muscle- and perineural growth, depth of biopsy 

and depth of tumour growth. 
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Samples were evaluated by two different reviewers, and if there was no consensus, the sample 

was re-evaluated until an agreement was reached. 

Statistical Analysis 

Statistical analysis in which results from the histological assessment were correlated to clinical 

patient data was done using SPSS v. 24 (IBM, NY, USA). The chi-square test was used for 

calculation of probability value (p - value). The statistical significance level was set to p < 0.05. 

The results obtained for WPOI and LR were tested against all available clinical data. 

Literature  

Background information was gathered by a literature review of relevant studies, using PubMed 

search and internet research. Inclusion criteria were; reviews, clinical trials, English and human. 

MeSH terms used in the literature search were: carcinoma, squamous cell, tongue, WPOI and 

recurrence. A paper was received from our tutor with recommended references. This study is a 

continuation of previous studies at the Department of Odontology, Umeå University, and as 

such we have also obtained relevant references from the reference lists of studies conducted at 

the institution (Lundqvist et al., 2012). 

Ethical Considerations 

The study has been approved by the local Ethical Committee at Umeå University (dnr 01-057, 

dnr 03-201 and dnr 08-003M). All samples collected have been de-identified, the authors did 

not have access to the patients’ identities. All results have been presented in such a way that 

individuals cannot be distinguished. 

RESULTS 

At the end of the study, 36 (62 %) patients had survived for two years, whereas six (10 %) were 

dead and 16 (28 %) had not been followed for two years. 

Twelve (21 %) patients had survived five years or longer, while five patients (8 %) did not 

survive up to this point. For a large group of patients, 41 (71 %), five years had not passed since 

diagnosis. 

When sub-grouping patients based on age, women were slightly overrepresented amongst 

patients aged 40-65 years, 57 % (13 / 23). In older patients, > 65 years, the opposite distribution 

was seen with 55 % male (18 / 33). Only two patients < 40 years were included in this study, 

one male and one female. 
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A total of 47 (81 %) patients did not have any recurrence, whereas five (9 %) patients had a 

recurrence of the disease. The remaining six (10 %) patients were never tumour-free.  

The most prevalent tumour growth pattern seen was small invasive islands comprising <15 cells 

(WPOI 4) which was seen in 49 patients (84 %). Large tumour islands comprising >15 cells 

(WPOI 3) was seen in three patients (5 %) and presence of satellite tumours >1mm from the 

tumour (WPOI 5) was seen in three patients (5 %), all of which were Italian. Broad pushing 

finger growth and of tumour invasion was found in one patient (WPOI 2), and a broad pushing 

front (WPOI 1) in two patients. No connection between WPOI, recurrence of disease, survival 

rate, ethnicity or lymphocytic response was found. 

As for the lymphocytic response at the tumour interface, about half of the patients (53 %) had 

patches of dense lymphocytic response (LR 2). A continuous dense response was seen in 27 % 

of cases (LR 1) and 19 % had limited or no lymphocytic response (LR 3). 

When comparing the two ethnic groups, about a third of the Italian patients, 36 % (12/33), had 

metastases spread to lymph nodes, N1 or N2, whereas only two of the Swedish patients (8 %) 

showed lymphatic spread. 

One (2 %) Italian patient had a recurrence during the observed time compared to four (7 %) 

Swedish patients. Six of the Italian patients were never tumour-free and these also had spread 

to lymph nodes, N1 or N2b/c. 

Other factors analysed are shown in Table 3. 

DISCUSSION 

In most studies performed, SCCHN from all various sub-sites are included and results 

considered valid for the entire group of SCCHN tumours. Recent studies of intraoral SCC have 

emphasized that there is a distinct difference between the normal tissue of various sub-sites, 

and that SCCHN is a heterogenous group of tumours that should be analyzed based on sub-site 

(Boldrup et al., 2011; Boldrup et al., 2012). Our current study focuses solely on tongue 

carcinoma, the most common intraoral SCC. 

The present material comprised 58 patients of which only two were under the age of 40. In the 

age group 40 - 65 years women were slightly overrepresented (57 %), whereas men comprised 

55 % of patients in the age group > 65 years.  



 
 

- 7 - 
 

In accordance with previous studies, the growth pattern for SCC of the tongue was different 

from other SCCHN tumours with more than 80 % of patients showing small invasive tumour 

islands (WPOI 4). In studies containing all types of SCCHN tumours, the WPOI 4 count has 

been around 55 % (Brandwein-Gensler et al., 2005). 

No statistical correlation was seen between lymphocytic response (LR), local recurrence, rate 

of survival or ethnicity. This contrasts with previous results from studies on TSCC showing the 

LR to be associated with a reduced frequency of tumour recurrence (Lundkvist et al., 2012). 

This could be due to the fact that fewer patients were included in the current study, 58 compared 

to 94. Another possible reason for this discrepancy could be the fact that patients in the current 

study were of both Swedish and Italian ethnicity, whereas the previous study conducted by 

Lundkvist et al. comprised Swedish patients only. A difference between patients based on 

geographical location and ethnicity has previously been shown (Scully and Bedi et al., 2000). 

Furthermore, in accordance with earlier findings (Lundkvist et al., 2012) the results of the 

current study showed that the majority of patients displayed an intense inflammatory response 

(LR 1 & 2). 

This study shows that lymph node metastases (N1 & N2) were more common among Italian 

patients compared to Swedish patients. Six of the Italian patents were never tumour-free and 

all of these also had lymph node metastases. This could indicate a correlation between persisting 

primary tumours and the development of lymph node metastases. 

The difference in incidence of lymph node metastases between the ethnic groups Swedish and 

Italian correlates to the findings made by Scully and (Bedi et al., 2000) in an ethnic review 

article. Our results showed that 36 % of Italian patients had lymph node spread of classifications 

N1 & N2, compared to only 8 % of Swedish patients. This could emphasize the importance of 

geographical and ethnical considerations in further investigations on the subject. In future 

studies, it could provide potentially relevant information to compare different ethnics groups in 

hope to further understand the characteristics of these tumours.  
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TABLES AND FIGURES 

TABLE 1. Clinical data on patients used to correlate to histological findings were patients’ age 

ate diagnosis, gender, localization of tumour, T (tumour size), N (lymphatic spread), M 

(metastasis), cancer stage (I-IV), degree of tumour cell differentiation, biopsy type, two- and 

five-year survival, recurrence, follow-up time and ethnicity. 

Age at diagnosis (years) Range 31-93. 

Mean 66 

Gender 29 males 

29 females 

Localisation Dorsal: 3 (5 %)  

Border of the tongue: 44 (76 %) 

Ventral: 9 (16 %) 

All the above: 2 (3 %) 

T T1: 25 (43 %) 

T2: 22 (38 %) 

T3: 3 (5 %) 

T4: 8 (14 %) 

N N0: 44 (76 %) 

N1: 8 (14 %) 

N2b & N2c: 6 (10 %) 

N3: 0 (0 %) 

M M0: 58 (100 %) 

M1: 0 (0 %)  

Stage 1: 21 (36 %) 

2: 18 (31 %) 

3: 7 (12 %) 

4: 12 (21 %) 

Degree of differentiation Poor + Poor/Moderate: 13 (23 %) 

Moderate: 17 (29 %) 

Moderate/High + High: 28 (48 %) 

Biopsy type Surgical slide: 28 (48 %) 

Biopsy: 30 (52 %) 

 

Two-year survival 

Yes: 36 (62 %) 

No: 6 (10 %) 

Two years had not passed: 16 (28 %) 

 

Five-year survival 

Yes: 12 (21 %) 

No: 5 (8 %) 

Five years had not passed:  41 (71 %) 

 

Recurrence: 

Yes: 5 (9 %) 

No: 47 (81 %) 

Never tumour free:  6 (10 %) 

Follow-up time (months) Range: 1-110 

Mean: 37 

Median: 30 

Ethnicity Swedish: 25 (43 %) 

Italian: 33 (57 %) 
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TABLE 2. Description of the diagnostic criteria for worst pattern of invasion (WPOI) and 

lymphocytic response (LR). 

WPOI 

1 Broad pushing invasive front 

2 Broad pushing fingers; separate tumour islands 

3 Invasive islands (>15 cells/island) 

4 Invasive islands (<15 cells/island), incl. single cell invasion 

5 Tumour satellites with >1mm distance from tumour 

 

LR 

1 Continuous dense rim of lymphoid tissue 

 

2 Patches of / discontinuous dense lymphoid infiltrate  

3 Limited or no response 
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TABLE 3. Factors sorted by ethnicity 

 

 

 

 

 

 

 

  

                Swedish (25 patients)              Italian (33 patients) 

 

Total 

number 

of 

patients 

WPOI 1: 0 (0 %)  

 

2: 0 (0 %)  

 

3: 2 (3 %) 

 

4: 23 (40 %) 

 

5: 0 (0 %) 

1: 2 (3 %)  

 

2: 1 (2 %)  

 

3: 1 (2 %) 

 

4: 26 (45 %) 

 

5: 3 (5 %) 

 

 

 

 

 

58 

LR 1: 5 (9 %) 

 

2: 14 (24 %) 

 

3: 6 (10 %) 

1: 11 (19 %) 

 

2: 17 (29 %) 

 

3: 5 (9 %) 

 

 

 

58 

Muscle 

invasion 

Yes: 21 (36 %) 

 

No: 4 (7 %) 

 

No muscle present: 0 (0 %) 

Yes: 22 (38 %) 

 

No: 8 (14 %) 

 

No muscle present: 3 (5 %) 

 

 

 

58 

 

 

 

 

Nerve 

invasion 

Yes: 4 (7 %) 

 

No: 16 (27 %) 

 

No nerve present: 5 (9 %)  

Yes: 0 (0 %) 

 

No: 25 (43 %) 

 

No nerve present: 8 (14 %) 

 

 

 

58 

Invasion 

depth 

<4mm: 16 (28 %) 

 

>4mm: 9 (15 %) 

 

<4mm: 14 (24 %) 

 

>4mm: 19 (33 %) 

 

 

58 
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FIGURE 1a. Continuous dense lymphocytic response. 

 

FIGURE 1b. Limited lymphocytic response. 

 

FIGURE 1c. Satellite tumour.  

 

 

 


