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Abstract 

Introduction: Although recent studies show the association of eosinophils with different tumors 

including oral malignancies, the role of eosinophils in premalignant conditions of the oral cavity is 

not known precisely. Therefore, this study aimed to determine the number of eosinophils in 

premalignant and malignant conditions of the oral cavity and its role in progression to malignancy. 

Materials &Methods: This cross-sectional study was done on 50 samples with oral squamous cell 

carcinoma (OSCC), 18 with verrucous carcinoma, 13 with erosive lichen planus, and 10 with 

leukoplakia with mild dysplasia after confirmation of histopathological diagnosis. The samples 

were stained with Sirius Red. The total numbers of eosinophils in 10 areas were counted at a 

magnification of 400x (eosinophil/10HPF). Data are analyzed with Kruskal-Wallis test, Mann-

Whitney test, and Spearman’s correlation test. 

Results: The mean number of eosinophils in OSCC, verrucous carcinoma, erosive lichen planus, 

and leukoplakia with mild dysplasia was 90.26, 59.72, 11.08 and 0.0 eosinophil/10HPF 

respectively. The mean number of eosinophils was significantly higher in malignant (OSCC and 

verrucous carcinoma) than premalignant (erosive lichen planus and leukoplakia with mild 

dysplasia) lesions of the oral cavity (P=0.0001). No significant correlation was found between the 

number of eosinophils with histopathologic grade, gender, and age in OSCC samples.   

Conclusion: The greater number of eosinophils is seen in malignant than premalignant lesions of 

the oral cavity. It is recommended to consider the high number of eosinophils in premalignant 

lesions as an indicator for a more potential of preliminary oral lesions to undergo malignant 

transformation. 
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ائًزیىًفیلُای بافتی بعىًان یک مارکر َیستًپاتًلًژیک در ضایعات پیص بدخیم ي بدخیم دَاوی: یک 

 مطالعٍ َیستًضیمی
 

  زادٌ وجف آبیل اسما ،*کدٌ حمیدٌ سراياوی، ضیریه
 

 چکیدٌ
دٌ شذٌ است يلی وقش َای دَان وشان دا اخیز َمزاَی ائًسیىًفیلُا با تًمًرَای مختلف مه جملٍ بذخیمَزچىذ مغالعات  :مقدمٍ

تعذاد  تعییهَذف اس مغالعٍ حاضز بذیه تزتیب بغًر دقیق مشخص وشذٌ است.  دَان حفزٌ ائًسیىًفیلُا در شزایظ پیش بذخیم

 می باشذ. ي وقش آن در پیشزفت بٍ سمت بذخیمیدَان حفزٌ ائًسیىًفیلُا در شزایظ پیش بذخیم ي بذخیم 

ومًوٍ لیکه پلان  verrucous carcinoma ،13ومًوٍ  OSCC ،18ومًوٍ  50يی ایه مغالعٍ مقغعی بز ر :مًاد ي ريش َا

روگ  Sirius redومًوٍ لکًپلاکیا با دیسپلاسی خفیف بعذ اس تاییذ َیستًپاتًلًصیک آوُا صًرت پذیزفت. ومًوٍ َا با  10اريسیً ي 

اعلاعات بذست محاسبٍ شذ.  (eosinophil/10HPF) 400واحیٍ با بشرگىمایی  10 آمیشی شذوذ. مجمًع تعذاد ائًسیىًفیلُا در

 آمذٌ تًسظ آسمًوُای کزيسکال يالیس، مه يیتىی ي آسمًن َمبستگی اسپیزمه تجشیٍ ي تحلیل شذوذ.

، لیکه پلان اريسیً ي لکًپلاکیا با دیسپلاسی OSCC ،verrucous carcinomaمیاوگیه تعذاد ائًسیىًفیلُا در  یافتٍ َا:

 دَان بذخیم ضایعاتائًسیىًفیلُا در  دبًد. میاوگیه تعذا eosinophil/10HPFي صفز  08/11، 72/59، 26/90خفیف بٍ تزتیب 

(OSCC ي verrucous carcinoma  )لیکه پلان اريسیً ي لکًپلاکیا با )ضایعات پیش بذخیم  اس بیشتز دار معىی بغًر

ارتباط  OSCCپاتًلًصیک، جىس ي سه در ومًوٍ َای . بیه تعذاد ائًسیىًفیلُا با درجٍ َیستً(P=0.0001) ( بًددیسپلاسی خفیف

 ..معىی داری بذست ویامذ

شذ. پیشىُاد میگزدد تا تعذاد حفزٌ دَان مشاَذٌ بذخیم پیش بٍ وسبت ضایعات بذخیم  درحضًر بیشتز ائًسیىًفیلُا  :وتیجٍ گیری

عات پیش بذخیم دَاوی جُت تبذیل بٍ بذخیمی در سیاد ائًسیىًفیلُا در ضایعات پیش بذخیم بعىًان شاخصی بزای پتاوسیل بیشتز ضای

 وظز گزفتٍ شًد.

 ائًسیىًفیل، سزعان دَان، کارسیىًمای سلًل سىگفزشی، شزایظ پیش بذخیم ياژگان کلیدی:

 

Introduction 

Oral squamous cell carcinoma (OSCC) is the most 

prevalent malignancy of the oral cavity with different 

reasons,
[1]

 including tobacco and alcohol use, 

malnutrition, systemic diseases and genetic factors.
[1, 2]

  

OSCC development can also be affected by immune 

response in the host.
[3]

 Verrucous carcinoma is a variant 

of squamous cell carcinoma that most commonly 

appears in oral cavity.
[4]

 Although this tumor is very 

similar to OSCC, it shows different biological behavior 

and rarely produces metastasis.
[5] 

Lichen planus is a 

common inflammatory mucocutaneous disease with 

uncertain etiology that occurs in 1-2% of the general 

population. 
[6, 7]

 The frequency of malignancy changes 

in oral lichen planus (OLP) is 0.4-5.3%. The World 

Health Organization (WHO) has classified OLP as a 

potentially malignant disorder. 
[7]

 Infiltration of  

inflammatory cells such as mast cells, lymphocytes and 

eosinophils is seen in lichen planus.
 [6]

 As defined by 

WHO, leukoplakia is “a white patch or plaque that 

cannot be characterized clinically or pathologically as 

any other disease." The risk of a malignancy is very 

high in a leukoplakia (1000 times or fold).
 [8]

 Some 

studies have reported the presence of eosinophil as an 

inflammatory cell in leukoplakia.
 [9] 

Eosinophils are 

multi-functional leukocytes, produced in the bone 

marrow and transmitted by blood to the site of 

inflammation. 
[10]

 They are cells with abundant 

cytoplasm and rough granules.
 [9]

 Different 

histochemical techniques such as Sirius Red, Congo red, 

and Luna, as well as conventional and modified 

hematoxylin and eosin have been used for staining 

eosinophils. For multiple parameters such as eosinophil 

detection, specificity, and contrast with background 

tissues, Sirius Red technique and after that Congo red 

are more useful.
 [11]

 Eosinophils normally present in 

mucosal tissues and are effective in tissue 

morphogenesis and homeostasis. 
[10]

 Large quantities of 

these cells are observed in different diseases like 

allergies, asthma and parasitic infections. 
[12]
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Eosinophils are released proinflammatory mediators in 

these diseases. 
[10]

 The presence of eosinophils has been 

observed in tumors in different areas of the body 

including the oral cavity.
 [12]

 Eosinophils also play a role 

in biological behavior of carcinomas and produce 

substances that induce tumor progression or 

regulation.
[13]

 It is also believed that eosinophils kill 

tumor cells directly by releasing cytotoxic proteins and 

indirectly by increasing the permeability of tumor cells 

to tumor-killing cytokines.
[9]

  

Since many attempts are made today to discover the 

suitable conditions from premalignant to malignant 

transformation, this study compared the number of 

tissue eosinophils in premalignant and malignant 

conditions of the oral cavity.  

 

Materials and Methods 

Patient selection: This study, approved in the Ethics 

Committee of Zahedan University of Medical Sciences 

(Project Number. 7037), was conducted on all biopsied 

specimens of 50 patients with OSCC (well 

differentiated), oral verrucous carcinoma (18 cases), 

erosive lichen planus (13 cases), and leukoplakia with 

mild dysplasia (10 cases) existing in the pathology 

laboratory of Zahedan Dental School. Lesions were 

diagnosed according to clinical and histopathological 

criteria. 
[14]

 Data containing age, gender, and lesion site 

were collected from the patients' records.  

Histochemical staining: The microscopic slides of 

hematoxylin-eosin staining (H and E staining) were 

examined and diagnosed again. Samples with necrosis 

or muscle destruction were excluded.  A 4-μm section 

was prepared from paraffin block of each sample, and 

stained with histochemical staining of Sirius Red. 
[11]

 

The prepared sections were first deparaffinized and 

immersed in an alcohol solution. They were, then, 

placed in Harris Hematoxylin for two minutes and 

rinsed with running water. After that, they were placed 

in 1% acid alcohol for 5 seconds and rinsed again with 

running water and 100% ethanol. In the next stage, 

sections were immersed in an alkaline Sirius red 

solution (pH 8-9) for two hours and rinsed with running 

water for three minutes. They were, then, rehydrated in 

an alcohol solution and cleared in a xylene, and finally 

mounted. The prepared slide was examined with an 

optical microscope (Nikon, Japan). Finally, the total 

number of eosinophils in 10 areas was recorded for each 

sample at a magnification of 400X (eosinophil/10HPF). 

[9]
 It is worth noting that only nucleated cells with 

intensely red cytoplasmic granules were accepted as 

eosinophils, and those confined to lymphovascular 

spaces were excluded.  

Statistical analysis: All obtained data were analyzed 

using 21.0 (SPSS Inc, Chicago, IL). First, the normality 

of data was examined with Kolmogorov–Smirnov test. 

Second, the number of eosinophils in different groups 

was compared and its correlation with age was 

inspected using Kruskal-Wallis Test, Mann-Whitney 

Test, and Spearman’s correlation test. Then, p<0.05 was 

statistically considered significant. 

 

Results  

In general, there were 91 oral samples (39 males 

(42.9%) and 52 females (57.1%)) with the mean age of 

52.58±16.08. The samples included 13 erosive lichen 

planus, 10 leukoplakia with mild dysplasia, 18 

verrucous carcinoma and 50 OSCC with mean ages of 

43.61±10.19, 39.6±18.37, 51.83±19.4, and 57.78±13.17, 

respectively. The incidence of erosive lichen planus, 

leukoplakia with mild dysplasia, verrucous carcinoma, 

and OSCC was 76.9%, 20%, 55.6%, and 60%, 

respectively in females. Lesions existed on the buccal 

mucosa (26.4%), lips (13.2%), mandibular gingiva 

(11%), mandibular bone (9.9%), tongue (11%), floor of 

the mouth (2.2%), maxillary gingiva (1.1%), and other 

areas (25.3%). 

The mean number of eosinophils in the lesions was 

62.99±86.53 eosinophil/10HPF in overall (Figure 1).   
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Figure 1. A: eosinophil cells (red arrow) beneath the 

epithelium in oral lichen planus (×400, Sirius Red 

staining). B: eosinophil cells (red arrow) near the 

rete ridge in verrucous carcinoma (×400, Sirius Red 

staining). C: eosinophil (red arrows) cells around the 

epithelial nests of oral squamous cell carcinoma 

(×400, Sirius Red staining). 

 

The mean numbers of eosinophils were 6.26±9.15 

and 82.18±92.48 eosinophil/10HPF in premalignant 

(erosive lichen planus and leukoplakia with mild 

dysplasia) and malignant (OSCC and verrucous 

carcinoma) lesions, respectively implying a significant 

difference between the two groups in this regard (Mann-

Whitney Test, P=0.001). Table 1 shows the mean 

number of eosinophils in erosive lichen planus, 

leukoplakia with mild dysplasia, verrucous carcinoma, 

and OSCC separately. According to this table, the 

difference in the number of eosinophils was statistically 

significant between the four lesion groups (P=0.001). 

According to Tukey test, there was only a significant 

difference between OSCC and erosive lichen planus 

(P=0.011) and between OSCC and leukoplakia with 

mild dysplasia (P=0.009). 

Table 1. Comparison of eosinophil counts in erosive 

lichen planus, leukoplakia with mild dysplasia, 

verrucous carcinoma, and OSCC 

 

Diagnosis N Minimum Maximum Mean 

Erosive Lichen 

planus 

13 1 27 11.08±9.78 

Leukoplakia with 

mild dysplasia 

5 0 0 0 

Verrucouse 

carcinoma 

18 0 157 59.72±60.38 

OSCC 50 0 387 90.26±100.88 

*p=0.001            Kruskal-Wallis Test 

 

Although the mean number of eosinophils was 

higher in women with OSCC (101.07±112.06) than men 

with OSCC (74.05±81.35), this difference was not 

significant (Mann-Whitney Test, P value=0.55). In 

addition, no significant correlation was observed 

between the age and mean number of eosinophils in 

patients with OSCC (Spearman’s rho, P=0.26, r=-0.16). 

Table 2 represents the mean number of eosinophils in 

different histopathologic grades of OSCC. As it is 

observed, there is no statistically significant difference 

between them (P=0.21). 

 

Table 2. Comparison of eosinophil counts between 

different histopathologic grades of OSCC 

 

Grade N Minimum Maximum Mean 

Grade I 33 0 387 104.64±113.26 

Grade II 11 6 262 79.91±75.02 

Grade III 6 0 64 30.17±20.98 

* P=0.21        Kruskal-Wallis Test 

 

Discussion 

Eosinophils contain several cytotoxic granule 

proteins including major basic protein (MBP), MBP2, 

eosinophil-derived neurotoxin (EDN), eosinophil 

peroxidase (EPX), and eosinophil cationic protein 

(ECP).
[10]

 They can kill tumor cells through binding 

molecules such as CD11a and CD18.
[15]

 Moreover, 

eosinophils secrete MMP-1 in head and neck tumors. 

Therefore, they can contribute to remodeling process 

through this enzyme against tumor envision. 
[16]

 In this 

study, the mean number of eosinophils was significantly 

higher in OSCC than erosive lichen planus and 

leukoplakia with mild dysplasia. Moreover, malignant 

lesions contained higher amounts of eosinophils than 

B 

C 
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premalignant lesions, which are consistent with the 

findings of Jain et al. and Kargahi et al. 
[9, 17]

 They 

correlated the greater infiltration of eosinophils with 

more invasions of OSCC to connective tissue. 
[17]

 

Different numbers of eosinophils have been reported 

by various studies, which may be due to the difference 

in staining techniques, and classifying and counting 

methods.
[18]

 Although eosinophils are commonly seen in 

H and E staining, sometimes they haven’t normal 

morphology especially in fibrous tissue and 

inflammatory infiltrate and their recognition in stained 

slides with H and E is very difficult.
[13]

 Some studies 

have revealed that Congo red staining as compared to H 

and E staining has a significantly higher capability in 

the detection of eosinophils 
[13, 17]

 whereas other studies 

have indicated that Sirius red has better detection of 

eosinophils than other histochemical methods including 

Congo red. 
[11]

 There is a discrepancy among studies on 

the superiority of immunohistochemistry staining over 

histochemical staining. 
[17, 19]

 With respect to 

eosinophils counting, some studies have presented some 

quantitative and qualitative reports. 
[9, 13, 20]

 In this study, 

the mean number of eosinophils was obtained 90.26 

eosinophil/10HPF, using Sirius red. Other studies have 

reported the mean number of eosinophils is 75.7 

eosinophil/10HPF (using Congo red),
 [13]

 57.1 

eosinophil/mm
2 

(using H and E),
 [21]

 12.8 

eosinophil/10HPF (using H and E),
 [13]

 and 6.56 

eosinophil/10HPF (using Congo red).
 [9]

 

Rahrotaban et al. showed the correlation between 

histopathologic grade and the number of eosinophils in 

head and neck SCC, so that the amount of eosinophils 

was decreased as tumor grade was increased.
[18]

 

Although the current study suggested lower number of 

eosinophils in higher OSCC grades, this correlation was 

not significant, which is quite contradictory to those of 

Kargahi et al. 
[17]

 Some other studies also have not 

shown a certain correlation between the number of 

eosinophils and histopathologic grade. 
[13, 22]

 In the 

present study, there was found no certain relationship 

between the number of eosinophils with gender and age 

of OSCC samples, which agrees with other studies. 
[23, 

24] 
The number of eosinophils in verrucous carcinoma 

was obtained as 0-157 eosinophil/10HPF in this study. 

Oliveira et al. studied on 20 areas with HPF in H and E 

staining. They concluded that eight of nine samples 

were without infiltration or with mild eosinophilic 

infiltration (0-175 eosinophils).
[23]

 In another study on 

three HPF, using Luna staining, at least 30 eosinophils 

were reported in one case with verrucous carcinoma. 
[16]

 

Jain et al. used the Congo red method and reported 

the amount of dysplastic leukoplakia with mild, 

moderate, and severe dysplasia as 2.1, 2.8, and 2.3 

eosinophil/10HPF, respectively, indicating no 

significant difference.
 [9]

 In this study, the number of 

eosinophils was reported zero. In addition, the mean 

number of eosinophils in lichen planus was 11.08 

eosinophil/10HPF (ranging from 1 to 27) while Reddy 

et al. reported this amount as 0.183 eosinophil/4HPF, 

using H and E staining. 
[6]

 Mravak-Stipetic et al. 

observed eosinophils in 4.1% of OLP cases. 
[25]

  

 

Conclusion 

In conclusion, the number of eosinophils was higher 

in malignant than premalignant lesions of the oral 

cavity. Therefore, the number of eosinophils can be 

used as a marker when there is a suspicious 

transformation of small premalignant lesions to 

malignant lesions of the oral cavity. The use of 

eosinophils number, as a prognostic factor, along with 

longer follow-up periods is recommended in further 

investigations on oral premalignant and malignant 

lesions. 
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