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SUMMARY 
Purpose: Many prognostic factors have been identified for squamous cell carcinoma (SCC) occurring in the oral cavity, one of which is 

tumor-associated tissue eosinophilia (TATE). The aim of this study was to investigate the effects of TATE on prognosis and its relationship 
with clinical and pathological variables only in lip cancers in order to create a homogenous study group. 

Materials and Methods: This retrospective study included 31 consecutive patients with a diagnosis of lip cancer who were admitted to 
Health and Science University Adana City Hospital, Ear-Nose-Throat Clinic from September 2010 to September 2016 and treated with 
surgery. 

Results: When the relationship of TATE with other variables was investigated, a significant relationship was found only with smoking. 
Smokers had higher mild intratumoral TATE. There was no significant relationship of tumor grade, recurrence, neck dissection, blood 
eosinophilia, perineural invasion, lymph node metastasis, differentiation level, and invasion depth with peritumoral-intratumoral TATE. No 
statistically significant relationship between peritumoral TATE and smoking was found. 

Conclusion: The predictors of recurrence or prognosis at the time of initial diagnosis are inadequate in lip cancer. It is promising to 
evaluate eosinophilia as a possible diagnostic tool, which can already be assessed on hematoxylin and eosin (H&E)-stained tumor slides. For 
this reason, it may be better to include findings on eosinophilia in the pathology report. 
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DUDAK KANSERİNDE TÜMÖR BAĞIMLI DOKU EOZİNOFİLİSİNİN PROGNOZA ETKİSİ 
ÖZET 
Amaç: Oral kavitenin squamöz hücreli kanserlerinde (SCC) bir çok prognostic faktör tanımlanmıştır.Bunlardan biri de tümörle ilişkili 

doku eozinofilisidir(TATE) .Bu çalışmanın amacı TATE nin prognoza etkisini ; klinik ve patolojik değişkenlerle ilgisini araştırmaktır. 
Materyal -Metod: Adana Şehir Hastanesi KBB Kliniğine, 2010-2016 Eylül ayları arasında başvuran ve dudak SCC tanısı olarak opere 

olan 31 hasta retrospektif olarak incelendi. 
Bulgular: TATE ile değişkenler incelendiğinde sadece sigara ile ilişkisi bulundu.Sigara içenlerde ılımlı intratümöral TATE saptandı. 

Tümör grade,rekürrens,boyun disseksiyonu,kan eozinofilisi,perinöral invazyon,lenf nodu metastazı,diferansiyasyon,invazyon derinliği 
peritumoral ya da intratümöral TATE ile ilişkili bulunmadı.Peritümöral TATE ile sigara arasında ilişki saptanmadı. 

Sonuç: Dudak kanserlerinde tanı sırasında rekürrens ya da prognoz tahmininde kullanılabilecek prediktörler yetersizdir. Tümör 
dokusunda Hematoksilen -Eozin boyamasıyla bakılabilen doku eozinofilisi değerlendirme bakımından oldukça kolay ve gelecek vadeden 
,ileriki araştırmalar için de umut verici bir parametredir. Bu yüzden patoloji raporlarında doku eozinofilisine yer vermenin uygun olabileceği 
kanaatindeyiz. 

Anahtar Sözcükler: Dudak kanseri, squamöz hücreli kanser,tümör bağımlı doku eozinofilisi, eozinofili,sigara 

INTRODUCTION 

Lip cancer is the most commonly occurring 
cancer in the oral cavity, accounting for 25%–30% of 
all cases, and it is the second most common type of 
cancer in the head–neck region after cutaneous 
cancers1. Many prognostic factors have been 
identified for squamous cell carcinomas (SCCs) 
occurring in the oral cavity, one of which is tumor-
associated tissue eosinophilia (TATE). 
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TATE is defined as the presence of eosinophils in 
peritumoral or intratumoral tissues 2. It was reported 
in the head–neck region for the first time by Lowe et 
al. 3. There are conflicting studies suggesting TATE 
as a good prognostic factor 4, a poor prognostic factor 
5, and an ineffective factor 6. These studies have 
investigated the relationship of TATE with various 
variables. 

Eosinophils are granulocytes found in the 
bloodstream, which originate from the bone marrow. 
The level of eosinophils increases in parasitic and 
allergic conditions, and they participate in tissue 
remodeling and immune responses 7. Recently, their 
antitumor effect has been revealed. Eosinophils 
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contain specific granules, such as eosinophil cationic 
protein (ECP), major basic protein (MBP), 
granulocyte-macrophage colony-stimulating factor 
(GMSF), interleukin (IL)-3, IL-5, tumor necrosis 
factor (TNF)-alpha, transforming growth factor 
(TGF)-alpha, and transforming growth factor (TGF)-
beta. Such a variety of eosinophil-derived mediators 
allows eosinophils to function as antitumor effector 
cells in neoplastic lesions 8,9. These cells are found in 
vast numbers in SCC of the oral cavity 2, cervix, 
lower colon, and anus 10. 

The present study included only lip cancers 
in order to create a homogenous study group. We 
investigated the effects of TATE on prognosis and its 
relationship with clinical and pathological variables. 

MATERIAL and METHODS 

Assessment of patients 

A total of 31 patients (28 males, 3 females), 
who were admitted to the Ear, Nose, and Throat 
Clinics of the University of Health Sciences, Adana 
Numune Research and Training Hospital, from 
September 2010 to September 2016, with a complaint 
of a lip mass and who were operated on for SCC of 
the lip, were included in the study. Patients who 
underwent surgery as the initial treatment, those for 
whom pathology slides were available, and those 
who underwent clinical follow-up for SCC were also 
included in the study. Patients who previously 
underwent chemotherapy or radiotherapy, those who 
did not provide consent for surgery, those with 
another primary tumor or unresectable tumor, those 
with a tumor at another site in the body, those with 
distant metastasis, those who did not have TATE, and 
those who did not continue follow-up were excluded 
from the study. Age, gender, smoking status, alcohol 
use, tumor–node–metastasis, treatment, recurrence, 
and survival were recorded. 

Study Design and TATE Analysis 

This study was designed as a retrospective 
clinical trial. All the patients provided written 
informed consent, the study was according to 
principles of Helsinki Declaration and the study was 
approved by the local ethics committee of Adana 
Numune Research and Training Hospital (2017–33). 
The patients underwent surgery in a wide spectrum of 
procedures from wedge resection to neck dissection 
combined with reconstructive surgery. For the study, 
10% formalin-fixed paraffin blocks were obtained 
from the archives of the Department of Pathology. 
Pathological examination was conducted by a single 
physician blinded to the patients’ clinical information 
at the Department of Pathology. In the hematoxylin 
and eosin (H&E)-stained sections, eosinophils in the 

epithelium of tumor (peritumoral) and intratumoral 
stroma (intratumoral) were counted by light 
microscope in 10 continuous high-power fields 
(HPFs) (x400 magnification) in a zigzag fashion as 
described by Goldsmith: 5–10 eosinophils/HPF: + 1; 
10–20 eosinophils/HPF: + 2; 20–30 eosinophils/PF: + 
3; and > 30 eosinophils/HPF: + 4, in which 0 to + 1 
indicates absent/mild, + 2 and + 3 indicate moderate, 
and + 4 indicates intense eosinophilia. Eosinophils 
were defined as cells with lobulated nuclei and red 
cytoplasmic granules. Particular care was taken to not 
count erythrocytes superimposed with mononuclear 
or polymorphonuclear inflammatory cells in fields 
overlapping with blood vessels. Cells considered to 
be erythrocytes were not included. TATE was 
assessed in the intratumoral field, as well as in the 
peritumoral area. Infiltration pattern and tumor 
morphology were examined. The patients were 
followed up from surgery until the last day of the 
study or death. 

Statistical Analysis 

The data obtained from this study were 
analyzed using IBM SPSS Statistics ver. 20 software 
package (IBM, Armonk, NY, USA). The Shapiro-
Wilk test was used to investigate normality of the 
variables because of the unit numbers. When the 
results were interpreted, the significance level was set 
at 0.05, with p < 0.05 values indicating a significant 
difference and p > 0.05 values showing no significant 
difference. Because the variables did not show a 
normal distribution, the Kruskal-Wallis H test was 
used for analyzing the differences between the 
groups. In the cases of significant differences 
obtained from the Kruskal-Wallis H test, the post-hoc 
multiple comparison test was used to determine the 
groups causing the differences. 

RESULTS 

There was a predominance of males (90.3%) 
in the 31 patients examined with SCC of the lip. 
Their ages ranged from 30 to 91 years (mean age: 60 
years). Of these patients, 64.5% were older than 65 
years, 58.1% were smokers, and 16.1% were alcohol 
consumers. In terms of tumor excision, 19.4% 
underwent unilateral and 32.3% underwent bilateral 
neck dissection. Moreover, 9.6% of the patients had 
higher blood eosinophilia. A total of 12 (38,7%) 
patients were at the T1, 16(51,6%) patients were at 
the T2, and three(9,7%) patients were at the T3 stage. 
Two(6,45%) patients were at the N2 stage, and the 
remaining patients((93,54%) were at the N0 stage. 
Three patients had perineural invasion, whereas no 
patients had vascular invasion. 12 (38.7%) patients 
had well-differentiated tumors, 16 (51.6%) patients 
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had moderately differentiated tumors, and 3 (9.6%) 
patients had poorly differentiated tumors. Of the five 
patients who developed nodal metastasis, two 
underwent chemoradiotherapy, and three underwent 
radiotherapy alone (Table 1). The patients were 
followed up for 4-72 months. Of the patients with 
epithelial TATE: 2 had intense TATE (Figure 1a), 14 
had moderate TATE (Figure 1b), and 15 had mild 
TATE (Figure 1c). Among the patients with stromal 
TATE: seven had intense (Figure 2a), 15 had 
moderate (Figure 2b), and nine had mild TATE 
(Figure 2c) (Table 2). 

There was no significant relationship of age, 
gender, tumor grade, recurrence, neck dissection, 
blood eosinophilia, perineural invasion, lymph node 
metastasis, differentiation level, and invasion depth 
with peritumoral and intratumoral TATE. There was a 
statistically significant relationship between smoking 
and intratumoral TATE (p = 0.008). When the 
proportions were compared, using the paired 
comparison method to investigate the source of this 
relationship, the number of patients with mild TATE 
was significantly higher among smokers (p = 0.005). 
There was no statistically significant relationship 
between peritumoral TATE and smoking (p = 0.455) 
(Table 3). 

When the relationship of TATE with other 
variables was investigated, a significant relationship 
was found only with smoking. Smokers had higher 
mild intratumoral TATE. 

 

 
  
  

Table 1: Main clinical parameters of 31 patients with SCC of the lip. 

  
  

Clinical Features  Cases % 

Age ≤65 years 20 64.5 

 >65 years 11 35.5 

Gender Male 28 90.3 

 Female 3 9.7 

Tobacco Yes 18 58.1 

 No 13 41.9 

Alcohol Yes 5 16.1 

 No 26 83.9 

Dissection Yes 16 51,6 

 No 15 48,4 

Neck Dissection Ipsilateral 6 19.4 

 Bilateral 10 32.3 

 None 15 48.4 

Radiotherapy Yes 3 9.7 

 No 28 90.3 

Chemotherapy Yes 2 6.5 

 No 29 93.5 

T grade I 12 38.7 

 II 16 51.6 

 III 3 9.7 

Recurrence Yes 5 16,1 

 No 26 83,9 
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Table 2: Number of patients of TATE type and degree. TATE, tumor-associated tissue eosinophilia 

 
Number of Patients Epithelial TATE Stromal TATE 

Mild TATE 15 (48.3%) 9 (29%) 

Moderate TATE 14 (45.1%) 15 (48.3%) 

Intense TATE 2 (6.45%) 7 (22.5%) 

 

 

 

 

 
Table 3: Intratumoral TATE and clinicopathological parameters. TATE, tumor-associated tissue eosinophilia 

 Intratumoral TATE, n (%) 

Variables Low Moderate Intense 

Histological differentiation    

Well 6 6 - 

Moderately 7 8 1 

Poorly 2 - 1 

Perineural invasion    

Positive 3 - - 

Negative  12 14 2 

Perivascular invasion    

Positive - - - 

Negative  15 14 2 

Locoregional recurrence    

Positive 1 1 - 

Negative  14 13 2 

T stage    

T1 9 8 2 

T2 5 4 - 

T3 1 2 - 

N stage    

N0 13 12 3 

N1 - - - 

N2 1 1 1 

Smoking    

Yes 12 4 2 

No 2 9 2 

Alcohol    

Yes 3 1 1 

No 12 13 1 
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Table 4: Peritumoral TATE and clinicopathological parameters. TATE, tumor-associated tissue eosinophilia 

 Peritumoral TATE, n (%) 

Variables Low Moderate Intense 

Histological differentiation    

Well 4 4 4 

Moderately 4 10 2 

Poorly 1 1 1 

Perineural invasion    

Positive 2 1 - 

Negative  7 14 7 

Perivascular invasion    

Positive - - - 

Negative  9 15 7 

Locoregional recurrence    

Positive - 2 - 

Negative  9 13 7 

T stage    

T1 5 7 6 

T2 3 5 1 

T3 1 3 - 

N stage    

N0 9 13 7 

N1 - 1 - 

N2 - 1 - 

Smoking    

Yes 6 7 5 

No 3 8 2 

Alcohol    

Yes 3 - 2 

No 6 15 5 

 

 

 

 

 

 

 

 Figure 1: Epithelial intense(a), moderate(b), mild(c) eosinophilia respectively (x400 magnification) 
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Figure 2: Stromal intense(a), moderate(b), mild(c) eosinophilia respectively (x400 magnification)  

 

 

DISCUSSION 

Even though much is known about the 
association between the infiltration of eosinophils 
and neoplasms, little is known about how 
chemokines affect the differentiation and migration 
of eosinophils is increasing. Many kinds of 
chemokines are involved in the migration and 
differentiation of eosinophils 11-15. Lymphocyte-
derived eosinophilotactic cytokines, such as 
lymphocyte chemoattractant factor, IL-2, IL-3, IL-4, 
IL-5, and regulated upon activation, normal T cells 
expressed and secreted were found to be associated 
with TATE. Moreover, vascular cell adhesion 
molecule 1 expression was found to be increased, and 
eosinophils were found to migrate to endothelium 
with the increasing levels of these cytokines 6,16. 
MBP 17,18 and ECP 18 released from eosinophils 
possess cytotoxic effects and exhibit cytotoxic 
activity on the tumor. The results obtained from 
immunotherapeutic approaches in epithelial tumor 
patients show that the accumulation of eosinophils 
has a clear mechanism. The efficacy of treatment 
with recombinant IL-2 in advanced cancers was 
related to more peritumoral eosinophilia 19. The 
eosinophil-dependent antitumoral mechanism of IL-4 
was also supported by animal studies 20. 

The predictors of recurrence or prognosis at 
the time of initial diagnosis are inadequate in oral 
cancers. Various studies have investigated the 
possible relationship between TATE and various 
tumors. Along with studies describing TATE as a 
good prognostic factor or poor prognostic factor, 
there are studies in the literature suggesting that 
TATE cannot predict tumor prognosis. The present 
study also concludes that TATE has no effect on 
survival and locoregional metastasis. Dorta et al. 
suggested that better prognosis could be made by 
increasing the TATE grade in SCC of the oral 
cavity2. Landman et al. also suggested favorable 
effects of TATE on prognosis for these tumors 10. 

Nagaraju et al. reported intense TATE in patients 
with locoregional recurrence. They also found higher 
eosinophil counts in recurrent tumor tissue when 
compared with primary tumors 11. Alrawi et al. stated 
that the rate of stromal invasion and recurrence 
increases with increasing TATE grade 12. Oliveira et 
al. found a positive relationship between TATE and 
lymph node metastasis in patients with N0 stage 
disease and emphasized that TATE could predict 
lymph node metastasis 13. Falconieri et al. reported a 
significant relationship between TATE grade and 
metastatic lymph node 14. In the present study, lymph 
node metastasis and TATE were found to be 
unrelated to each other. Because of the fact that many 
studies have found high eosinophil counts in invasive 
tumors, studies in the literature have suggested the 
use of tissue eosinophilia as a histopathological 
marker related to stromal invasion 15. Tadbir et al. 
investigated the rate of TATE in three areas of a 
tumor. They found a higher grade of TATE in the 
invasive tumor site compared with that in other 
intratumoral areas and stroma under the epithelium; 
however, they reported no relationship between 
TATE and histopathological values and locoregional 
metastasis 21. Said et al. reported a highly significant 
relationship between tissue eosinophilia and stromal 
invasion in patients with SCC of the larynx 15. In the 
literature, TATE was reported in 22%–89% of 
patients with SCC of the head and neck; it was 81.5% 
in this study. The present study evaluated 
intratumoral and peritumoral TATE grades and 
investigated their relationship with survival 
parameters. There was no significant relationship 
between survival parameters and peritumoral-
intratumoral TATE. 

TATE grade was found to be lower in normal 
oral mucosa compared with that in oral leukoplakia, 
and TATE in leukoplakia increased in the presence of 
dysplasia. This finding could be related to the 
smoking status 19. In our study, mild intratumoral 
TATE is significantly higher in smokers out of touch 
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with survival. Another study found absent or mild 
TATE in oral verrucose SCC and intense TATE in 
stage 3 or 4 tumors, but no relationship with 
survival22. 

In various studies, tissue eosinophilia count 
was determined using different systems. The 
classification by Goldsmith 20, which was mentioned 
above, was used for this study. 

In a study conducted on patients with uterine 
SCC, TATE was shown to increase with the 
increasing level of blood eosinophilia. TATE was 
suggested as a good prognostic factor in another 
study conducted on patients with SCC of the cervix, 
and blood eosinophilia was concluded to have 
unfavorable effects on prognosis 23. The present study 
found no relationship between blood eosinophilia and 
tissue eosinophilia. 

In the present study which evaluated SCC of 
the lip instead of SCC of the oral cavity in which the 
rate of occult metastasis is reported to exist in a wide 
range, no significant relationship was found between 
TATE and survival parameters. 

This study has some limitations. Although lip 
cancer is the most common type of tumor among oral 
SCCs, it is detected less often than other diseases. 
Thus, the small number of patients is the primary 
limitation of the present study. Investigation of this 
subject in a larger series of patients with SCCs in 
different sites of the oral cavity would clarify the data 
in the literature. 

In conclusion, we found a statistically 
significant relationship between smoking and 
intratumoral TATE, whereas there was no 
statistically significant relationship between stromal 
TATE and smoking. Eosinophilia can already be 
assessed on H&E-stained tumor slides. For this 
reason, it may be better to mention eosinophilia in 
pathology reporting. Although it is considered to be 
an important predictor in oral cavity tumors, this is 
yet to be clarified in the literature. Further studies on 
peritumoral eosinophilia and studies on the 
eosinophils in tumor tissues of the lip are needed for 
a more detailed understanding of the immunologic 
characteristics of lip cancer. 
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