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Abstract Inflammatory infiltration with eosinophilia in

or around the tumoral tissue varies among the cases with

invasive squamous cell carcinoma of the larynx. The aim

of this study was to investigate the possible role of the

tumor-associated tissue eosinophilia (TATE) as a predic-

tive factor for the metastatic status in laryngeal squamous

cell carcinoma in patients who had neck dissections. One

hundred consecutive specimens from the patients who had

been treated surgically for invasive squamous cell carci-

noma of the larynx were re-evaluated in terms of TATE.

Based on the eosinophil counts per 10 high power field

(HPF), the cases were grouped into three different cate-

gories (I, II, III) according to three different cut off values

(A, B, C). The number of eosinophil cells per 10 HPF for

the groups were defined as: IA: 0–10; IB: 11–29; IC: 30

and greater; IIA: 0–20; IIB: 21–39; IIC: 40 and greater;

IIIA: 0–30; IIIB: 31–49; IIIC: 50 and greater. Statistical

significance between tissue eosinophil counts of the met-

astatic and non-metastatic lymph node groups were

evaluated. This study comprised 97 male and three

female patients with squamous cell carcinoma of the larynx

(mean age 59.9). Forty-five were well differentiated, 50

were moderately differentiated and five were poorly

differentiated invasive squamous cell carcinoma. At least

one lymph node metastasis was observed in 34 cases.

Eosinophil counts varied between 1 and 138 per 10 HPF in

the tumor and/or peritumoral areas. In the three distinct

categories with three different cut off values of eosinophil

cell counts among nonmetastatic cases and cases with

lymph node metastasis, correlation of eosinophil counts

with lymph node metastasis were statistically insignificant

(Crosstabs, v2). Although in the series, numerical values of

the TATE seem to be increased in patients with laryngeal

squamous cell carcinoma with lymph node metastasis, this

fact has not been confirmed with statistical analysis.
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Introduction

Invasive squamous cell carcinoma of the larynx which

accounts for 95% of all laryngeal carcinomas, is most

commonly seen in males in the sixth and seventh decades

of life [1, 2]. Various parameters have been examined as

possible prognostic factors for squamous cell carcinoma.

Clinically, the most significant prognostic parameter is the

TNM classification whereas the lymph node metastasis

component of the classification is of primary importance.

The predictive histopathologic parameters are resection

borders, proliferation indices, lymphovascular and peri-

neural invasion, pericapsular invasion in the lymph node

and DNA diploidy [2, 3].

There are several studies regarding prediction of prog-

nosis with tumor-associated tissue eosinophilia (TATE) in

epithelial carcinomas in various sites [4–6]. Recently,

eosinophilia has been investigated in head and neck
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carcinomas, especially the oral cavity carcinomas [7–11].

Although it has been shown that the relationship between

eosinophil count and prognosis is statistically significant, it

still remains controversial [12–15].

Materials and Methods

Pathology specimens of 100 patients with invasive squa-

mous carcinoma of the larynx who were treated surgically

either with partial or total laryngectomy and neck dissec-

tion in two tertiary hospitals, were evaluated. Tumors were

divided into well, moderately and poorly differentiated

carcinoma based on degree of differentiation. Neck dis-

section specimens were fixed in 10% formalin and lymph

node status of the cases were determined by the absence or

presence of lymph node metastasis in hematoxylin and

eosine stained preparations. Eosinophil polymorphs were

counted in randomly chosen 10 high power fields (HPFs) of

intratumoral and peritumoral areas (940 objective lens).

Three categories (I, II, III) were determined based on three

distinct random cut off values of eosinophil counts. Each

category was further subdivided into three groups as A, B,

C with cut off values in increasing order. Eosinophil count

limit in 10 HPF for IA was 0–10, and it was 11–29 for IB,

30 and greater for IC. For IIA, IIB, IIC the cut off values

were 0–20, 21–39 and 40 and greater, respectively. For

IIIA, IIIB and IIIC, they were determined as 0–30, 31–49

and 50 and greater, respectively. The association between

lymph node metastasis and TATE in determined categories

was analyzed statistically with cross tables and v2 tests. Phi

coefficient B0.05 was significant.

Results

The pathology specimens of 100 patients were evaluated

(97 males, 3 females). The ages of the patients included

in the study ranged from 37 to 78 years (mean 59.9). The

diagnoses of the specimens were 45 well differentiated,

50 moderately differentiated and 5 poorly differentiated

invasive carcinoma of the larynx. The average number of

lymph nodes dissected were 25.9 (5–74). In 66 patients,

lymph node invasion was not evident, whereas at least

one lymph node metastasis was established in 34

patients. In the evaluation of the laryngectomy speci-

mens, 1–138 eosinophils were counted per 10 HPF in

hematoxylin and eosin stained preparations from the

tumor and tumor’s periphery (Figs. 1, 2). The distribu-

tion of TATE in the groups with and without lymph node

metastases was evaluated independently. Sixty-six

patients without metastasis were evaluated in three dif-

ferent categories: IA, IB, IC consisted of 16, 18, 32

patients, respectively. IIA, IIB, IIC consisted of 27, 16,

23 cases, respectively, whereas IIIA, IIIB and IIIC had

34, 11 and 21 cases, respectively (Tables 1, 2, 3). In the

group of 34 patients with lymph node metastasis IA, IB

and IC comprised 7, 12 and 15 patients; IIA, IIB, IIC

included 14, 8, 12 cases; IIIA, IIIB and IIIC comprised

19, 7 and 8 patients, respectively (Tables 4, 5, 6). Cross

tables and v2 tests which were performed to analyze the

variables for significant relationships revealed phi coef-

ficient in Group I as 0.841 for the group of patients

without metastasis and 0.426 for patients with metastasis.

In Group II phi coefficient was 0.08 for the group

without metastasis and 0.351 for the group with metas-

tasis (Tables 7, 8). The phi coefficients for Group III

were 0.150 and 0.382 for the patients without and with

metastasis, respectively.

Fig. 1 Severe eosinophilic infiltration in tumoral tissue HEX40

Fig. 2 Mild infiltration of the eosinophilic leukocytes around a

squamous cell carcinoma island HEX40
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Discussion

TATE has been described for the first time in 1896 [16].

The preliminary study on TATE in head and neck has been

reported by Lowe et al. [17]. Despite the long period of

time which has elapsed, the mechanisms related to TATE

have not been clarified thoroughly. Although in some

Table 1 The distribution of the Group I: the cases with no metastasis

(n = 66)

Group I Differentiation

Well Moderate Poor

IA (0–10) n = 16 6 9 1

IB (11–29) n = 18 8 10

IC (30 and greater) n = 32 15 16 1

Table 2 The distribution of the Group II: the cases with no metas-

tasis (n = 66)

Group II Differentiation

Well Moderate Poor

IIA (0–20) n = 27 12 14 1

IIB (21–39) n = 16 3 13

IIC (40 and greater) n = 23 14 8 1

Table 3 The distribution of the Group II: the cases with no metas-

tasis (n = 66)

Group III Differentiation

Well Moderate Poor

IIIA (0–30) n = 34 14 19 1

IIIB (31–49) n = 11 1 10

IIIC (50 and greater) n = 21 14 6 1

Table 4 The distribution of the Group I: the cases with metastasis

(n = 34)

Group I Differentiation

Well Moderate Poor

IA (0–10) n = 7 2 4 1

IB (11–29) n = 12 5 5 2

IB (30 and greater) n = 15 9 6

Table 5 The distribution of the Group II: the cases with metastasis

Group II Differentiation

Well Moderate Poor

IIA (0–20) n = 14 6 7 1

IIB (21–39) n = 8 4 2 2

IIIC (40 and greater) n = 12 6 6

Table 6 The distribution of the Group III: the cases with metastasis

Group III Differentiation

Well Moderate Poor

IIIA (0–30) n = 19 7 9 3

IIIB (31–49) n = 7 5 2

IIIC (50 and greater) n = 8 4 4

Table 7 Cross table analysis for the Group II

Group Group II Total

A B C

No metastasis

Tumor differentiation

Well

Number of the cases 12 3 14 29

Tumor differentiation (%) 41.4 10.3 48.3 100.0

Distribution in the group (%) 44.4 18.8 60.9 43.9

Moderate

Number of the cases 14 13 8 35

Tumor differentiation (%) 40.0 37.1 22.9 100.0

Distribution in the group (%) 51.9 81.3 34.8 53.0

Poor

Number of the cases 1 0 1 2

Tumor differentiation (%) 50.0 0 50.0 100.0

Distribution in the group (%) 3.7 0 4.3 3.0

Total

Number of the cases 27 16 23 66

Tumor differentiation (%) 40.9 24.2 34.8 100.0

Distribution in the group (%) 100.0 100.0 100.0 100.0

With metastasis

Tumor differentiation

Well

Number of the cases 6 4 6 16

Tumor differentiation (%) 37.5 25.0 37.5 100.0

Distribution in the group (%) 42.9 50.0 50.0 47.1

Moderate

Number of the cases 7 2 6 15

Tumor differentiation (%) 46.7 13.3 40.0 100.0

Distribution in the group (%) 50.0 25.0 50.0 44.1

Poor

Number of the cases 1 2 0 3

Tumor differentiation (%) 33.3 66.7 0 100.0

Distribution in the group (%) 7.1 25.0 0 8.8

Total

Number of the cases 14 8 12 34

Tumor differentiation (%) 41.2 23.5 35.3 100.0

Distribution in the group (%) 100.0 100.0 100.0 100.0
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experimental studies the eosinophilic peroxidase system

has been shown to prohibit tumor development, this has not

been proved clearly [18].

In a series of 422 patients with nasopharyngeal carci-

noma, the TATE ratio was 21%. The overall ratio of TATE

for the head and neck cancers was 40% in which laryngeal

cancers have not been considered separately [13]. A con-

crete consensus on qualifying the TATE categories is not

available yet. While some authors specify eosinophil count

greater than 10 in 10 HPF as intermediate, a count exceeding

100 is considered as severe [17, 19]. In the present study,

cases were divided quantitatively into three groups based on

the eosinophil count. The patients were evaluated with

regard to three distinct cut off values for eosinophil counts in

the group of patients with and without metastasis. The

objective of performing the evaluation with different

threshold values in both groups is the lack of a common

threshold value in this subject and to analyze statistical

significance in various numerical categories in comparative

groups. At least one tissue eosinophil has been seen

microscopically in all categories of invasive squamous cell

carcinomas (100%). Although it has been shown that tumor

differentiation does not significantly alter the recurrence rate

and disease-free survival, it is generally known that poorly

differentiated carcinomas tend to metastasize more fre-

quently than well differentiated carcinomas [20, 21]. In a

study where association between prognostic markers and

TATE has been investigated, including the metastatic dis-

ease, a significant relevance has not been established [3]. In

the present study in Group I, although the concomitant

eosinophil count seems to increase as the differentiation

worsens, this is not statistically significant (Phi co-efficient

is 0.841 in the group without metastasis, and 0.426 in the

group with metastasis). Considering the statistical relation-

ships between lymph node metastasis and TATE, the most

significant yet not statistically significant outcome was

found in Group II. The other categories in this study

revealed no rational or statistical significance. In conclusion,

TATE is not a favourable predicting parameter for the

lymph node metastasis which is a marker of poor prognosis

in laryngeal carcinoma.
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