
INTRODUCTION

Galen (1) first noted the association between can-
cer and inflammation in his writings Opera Omni-
a almost 2000 years ago. Tissue eosinophilia has
been reported in various malignancies (2-9); howe-

ver, this relationship remains controversial (9-17).
Clinical observations have shown that the presen-
ce of eosinophils in solid tumors is common and oc-
curs in several tumor types, particularly in those
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Amaç: Kolon malignitelerinde doku eozinofil yo¤unlu¤u ile
prognoz aras›nda iliflki oldu¤u ileri sürülmektedir. Bu retros-
pektif çal›flma serrated adenomlar› da içeren çeflitli kolon neop-
lazmalar›nda doku eozinofil s›kl›¤› ve yo¤unlu¤unu araflt›rma-
y› amaçlamaktad›r. Yöntem: Eozinofil infiltrasyonunu sapta-
mak için 448 kolon neoplazmas›n› de¤erlendirdik: 96 hiperp-
lastik polip, 50 serrated adenom, 19 flat adenom, 154 tubuler
adenom, 13 villöz adenom ve 45 adenokarsinom. Eozinofil infil-
trasyonu, eozinofillerin toplam inflamatuar hücrelere oran› he-
saplanarak 3 gruba ayr›ld›. Hafif ( %0-5), orta (%5-40) ve belir-
gin ( >%40). Analizler için Chi-square ve Fisher’s exact test kul-
lan›ld›. P de¤erinin < 0.05 olmas› istatistiksel anlaml›l›k ola-
rak kabul edildi. Bulgular: Kolon adenomlar›n›n %46.7‘sinde
orta, %52.9’unda belirgin eozinofil yo¤unlu¤u vard›. Hiperplas-
tik poliplerin %96’s›nda ve adenokarsinomlar›n %75.6’s›nda
hafif yo¤unluk mevcuttu. Serrated adenomlarda ço¤unlukla or-
ta derecede eozinofil infiltrasyonu gözlendi. Sonuç: Bulgular›-
m›z, doku eozinofil yo¤unlu¤unun serrated adenomlar› da içe-
ren adenom grubunda en belirgin oldu¤unu ve adenomdan
adenokarsinomaya gidiflte azald›¤›n› göstermektedir. Bu bulgu
tan›sal bir ay›raç olabilir.

Anahtar kelimeler: Doku eozinofil infiltrasyonu, kolon tümör-
leri, serrated adenomlar

Background/aims: It was speculated that there was a relati-
onship between the intensity of tissue eosinophilic infiltration in
colonic malignancies and their prognosis. This retrospective
study aimed to investigate the frequency and intensity of tissue
eosinophilia in various colonic neoplasms, including serrated
adenomas. Methods: We evaluated 448 colonic neoplasms to
determine eosinophilic infiltration: 96 hyperplastic polyps, 50
serrated adenomas, 19 flat adenomas, 154 tubular adenomas,
71 tubulovillous adenomas, 13 villous adenomas and 45 adeno-
carcinomas. The eosinophilic infiltration was categorized into
three groups by evaluating the percentage of eosinophils relati-
ve to total stromal inflammatory cells: mild (0-5%), moderate
(5-40%), and marked (>40%). Chi-square and Fisher’s exact
tests were used for analyses. P value <0.05 was considered sta-
tistically significant. Results: Moderate (46.7%) and marked
(52.9%) intensity were noted in all colonic adenomas. Most of
the hyperplastic polyps (96%) and adenocarcinomas (75.6%)
showed mild intensity. Mostly moderate eosinophilic infiltrati-
on was observed in serrated adenomas. Conclusions:  Our fin-
dings suggest that the intensity of tissue eosinophilia is most
prominent in adenomas including serrated adenomas and is di-
minished from adenoma to carcinoma. This finding may be
used as a diagnostic indicator.

Key words: Tissue eosinophilic infiltration, colonic neop-
lasms, serrated adenomas



of epithelial origin (2-9).

The frequency and intensity of stromal eosinophi-
lia in benign, premalignant and malignant colonic
epithelial tumors were first described by Moezzi et
al. (18) in 2000. In that study, they found mar-
kedly increased frequency and intensity of stromal
eosinophilia in colorectal adenomas compared to
benign hyperplastic polyps and colorectal carcino-
mas (18).

Serrated polyps of the colorectum form a group of
morphologically related lesions, which include
aberrant crypt foci, hyperplastic polyps, mixed
polyps, serrated adenomas and sessile serrated
adenomas (19-21). Although the serrated adenoma
has become an established entity in the field of pat-
hology, the clinical and morphological features of
these polyps have not been described thoroughly.

The aim of our study was to evaluate the frequ-
ency and intensity of stromal eosinophilia in be-
nign and premalignant and malignant colonic
epithelial neoplasms. The present study is the
first to include serrated adenomas in addition to
other types of adenomas, hyperplastic polyps and
colorectal cancers.

MATERIALS AND METHODS

A computer list was generated of all patients who-
se endoscopic specimens of polyp and cancer of the
colon were reviewed by pathologists at the Mar-
mara Pathology Center in ‹stanbul from 2006 to
2007. Unsatisfactory specimens such as those sho-
wing crush-artifact or having insufficient stroma
were excluded from the study.

A total of 448 colonic neoplasms, including those
containing serrated adenomas, were retrospectively
reviewed and scored for tissue eosinophilia by two
pathologists (96 hyperplastic polyps, 50 serrated
adenomas, 19 flat adenomas, 154 tubular adenomas,
71 tubulovillous adenomas, 13 villous adenomas and
45 adenocarcinomas). The distribution of the polyps
by morphologic type is presented in Table 1. All of
the adenomatous polyps were classified into low-
(n=202) and high-grade (n=55) dysplasia groups.

In adenocarcinomas, the area between normal tis-
sue and tumor - the transitional mucosa- was also
evaluated to determine the degree of eosinophilic
infiltration. 

The histological specimens were cut 4-5 microme-
ter thick and stained with hematoxylin and eosin.
Interobserver differences at the diagnosis of
hyperplastic polyp-serrated adenoma and in the
classification of grades were reviewed again by the
pathologists under Olympus – CX31  microscope
and a consensus was reached. The intensity of tis-
sue eosinophilia was scored according to three gra-
des by evaluating the percentage of eosinophils re-
lative to total stromal inflammatory cells: Mild 0-
5%, moderate 6-40% and marked >40%. At least 5
high-power fields (HPF) were screened to evalua-
te the intensity of eosinophilic infiltration. 

After all the data were categorized, chi-square and
Fisher’s exact test were used for analyses. P valu-
es < 0.05 were considered statistically significant. 

RESULTS

The intensity of tissue eosinophilia in various co-
lonic neoplasms, including serrated adenomas, is
shown in Table 2. Moderate intensity was found in
46.6% and marked intensity in 53% of all colonic
adenomas. Peak incidence of marked intensity
was observed in flat (n=19, 78.9%) and in tubular
(n=154, 55.2%) adenomas. Minimal intensity of
tissue eosinophilia was found in only 0.4% of all
colonic adenomas.

Hyperplastic polyps generally showed mild (n=87,
90.6%) and moderate (n=9, 9.4%) intensity of the
tissue eosinophilia. There was no marked inten-
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Tissue Eosinophilia Minimal intensity  (<5% ) Moderate intensity (6-40%) Marked intensity (>40%) 
Hyperplastic polyps (n=96) 87 (90.6%) 9 (9.4%) 0

Adenomatous polyps (n=257) 1 (0.4%) 120 (46.6%) 136 (53%)
Serrated adenomas (n=50) 1 (2%) 42 (84%) 7 (14%)
Adenocarcinomas (n=45) 34 (75.6%) 11 (24.4%) 0

Table 2. The distribution of the colonic neoplasms according to the intensity of tissue eosinophilia  

Type of Colonic Neoplasm Number of Percentage
cases (n)

Hyperplastic Polyp (HP) 96 21.4%
Serrated Adenoma (SA ) 50 11.2%
Flat Adenoma (FA) 19 4.2%
Tubular Adenoma (TA) 154 34.4%
Tubulovillous Adenoma (TVA) 71 15.8%
Villous Adenoma (VA) 13 2.9%
Adenocarcinoma  (CA) 45 10.0%
Total 448 100%

Table 1. Distribution of the polyps according to diagnosis



sity of tissue eosinophilia in any of the hyperplas-
tic polyps. Tissue eosinophilia was found with mo-
derate or marked intensity in all adenomatous
polyps (98%), except two. Intensity of tissue eosi-
nophilia was mild in most of the adenocarcinomas
(n=34, 75.6%), and no case of adenocarcinoma sho-
wed marked intensity of eosinophilic infiltration.  

Eosinophilic infiltration in the tumor stroma was
lower than that in peritumoral tissue, and the dif-
ference was statistically significant (p=0.011). In
serrated adenomas, moderate (n=42, 84%) and
marked (n=7, 14%) eosinophilia were observed.
Only one case showed mild intensity.

There was a significant difference in the intensity
of tissue eosinophilia between hyperplastic and
adenomatous polyps (p<0.001). The difference was
also significant between hyperplastic polyps and
adenocarcinomas (p=0.022).

The intensity of tissue eosinophilia declined with in-
creasing malignancy potential, which was statisti-
cally significant (p<0.001). There was no significant
difference in terms of  intensity of tissue eosinophi-
lia between low- and high-grade dysplasia (p=0.073).

High-grade dysplasia (n=55, 65.6% marked) was
significantly different from adenocarcinoma
(n=45, 75.6% mild) in terms of eosinophilic infil-
tration (p<0.001). The severity of tissue eosinophi-
lia was higher in high-grade dysplasia compared
to adenocarcinomas. 

There was a significant difference in terms of the
intensity of tissue eosinophilia between serrated
adenomas and other adenomatous polyps
(p<0.001) and hyperplastic polyps (p<0.001). The
eosinophil count was significantly low in the
hyperplastic polyps and high in adenomatous
polyps compared to serrated adenomas. The seve-
rity of the intensity of tissue eosinophilia in vario-
us colonic neoplasms is shown in Figure 1.

Tubular adenoma with prominent eosinophilia
and hyperplastic polyps with mild eosinophilia are
shown in Figures 2 and 3, respectively. Serrated
adenoma with moderate eosinophilia and adeno-
carcinoma with mild eosinophilia are shown in Fi-
gures 4 and 5, respectively. 

DISCUSSION

It has long been known that the presence of an inf-
lammatory host response to colon carcinoma is a
significant prognostic factor (22,23). The associati-
on of inflammation with malignancy was descri-
bed about two millenniums ago (1). 
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FFiigguurree  11..  The frequency and intensity of tissue eosinophilic
infiltration in various colonic neoplasms (K›z›ltaş et al 2007).

FFiigguurree  44..  Invasive adenocarcinoma aa)) Normal colonic glands are
seen in the peritumoral tissue, H-E, x400;  bb)) Mild eosinophilic
infiltration in adenocarcinoma, H-E, x100).

FFiigguurree  33..  Serrated adenoma aa)) H-E, x40; bb)) H-E, x400)

FFiigguurree  22..  Tubular adenoma with prominent stromal eosinophilia
(22aa:: H-Ex100) (22bb:: H-Ex400)

aa bb

aa bb

aa bb



Tumor-associated eosinophilia has been observed
in numerous human cancers and several tumor mo-
dels in animals; however, the relationship between
eosinophilia and lesion types has remained largely
undefined and anecdotal. The importance of tissue
eosinophilia of tumors has been unclear. Within se-
veral tumor types, including gastrointestinal tu-
mors, tumor-associated tissue eosinophilia has be-
en associated with a significantly better prognosis. 

There has been increasing interest recently in inf-
lammatory cells of tumor stroma. Tumor infiltra-
ting eosinophils have previously been investigated
in colon carcinomas, but little data has been colla-
ted about their role in colonic polyps. Previous stu-
dies have suggested that eosinophils play a cen-
tral role in immunologic response against tumors,
but the underlying mechanisms of this role are not
well known. The mechanism of tissue eosinophil
infiltration in “low-high grade dysplasia – carcino-
ma sequence” has also not been understood. 

According to recently published literature, tumor-as-
sociated eosinophils have at least two dominant non-
overlapping activities. One of these is destructive ef-
fector functions potentially limiting tumor growth as
well as causing recruitment and activation of other
leukocytes. The second is immunoregulating and re-
modeling activity, which suppresses immune respon-
se and promotes tumor proliferation (36).

In 1983, Pretlow et al. (14) reported for the first ti-
me that high eosinophil counts were associated
with an improved prognosis for patients with colo-
rectal carcinoma. In addition, several groups have
analyzed the prognostic significance of eosinophil
counts in other  kinds of tumors, with different re-
sults (7, 13, 14).

On the other hand, Fisher et al. (16) found that eo-
sinophilic infiltration in the tumor tissue had no
effect on prognosis, whereas mast cell had an in-

verse relationship with prognosis in  patients with
colorectal carcinomas.

Moezzi et al. (18) first demonstrated in their origi-
nal article that the intensity of tissue eosinophili-
a increased in colonic adenomatous polyps rather
than colonic adenocarcinoma and hyperplastic
polyps. Our results support their findings. 

The prototype of serrated lesions is the hyperplas-
tic polyp. Since its recognition as a pathological
entity different from adenomas, hyperplastic
polyps have been regarded as innocuous, non-ne-
oplastic lesions with no malignant potential (25-
28). This view has remained unchanged for many
years, despite several reports documenting occur-
rence of cancer in some hyperplastic polyps (29).

Serrated adenomas, which have sessile morpho-
logy, have recently been identified as a distinct en-
tity among colorectal neoplasms (30). Wolber and
Owen (31) and others speculated that serrated
adenoma may be an independent precursor of co-
lorectal cancer (32, 33). Therefore, it is very impor-
tant to separate the serrated adenomas from
hyperplastic polyp histologically.

Our study is the first to search for tissue eosinop-
hilia in serrated adenomas. Most of the serrated
adenomas had moderate intensity of eosinophilic
infiltration, whereas a small number of cases had
marked infiltration.

However, all other adenomatous polyps had most-
ly moderate to marked eosinophilic infiltration;
only two polyps had minimal intensity. Flat ade-
nomas, which were generally considered to have a
high malignancy rate (34,35), had the most promi-
nent tissue eosinophilia.

Does this finding reflect that the host response
was strongest in this adenoma type? We need furt-
her biological investigations to answer this questi-
on. The intensity of tissue eosinophilia diminished
from tubular adenoma to adenocarcinoma at a sta-
tistically significant level. If the tissue eosinophi-
lia in neoplasms is accepted as a host response to
neoplastic tissue, we can postulate that this res-
ponse undergoes exhaustion once invasive carci-
noma has developed. Our findings also demonstra-
ted that with regard to tissue eosinophilia, the dif-
ference between low- and high-grade tubular ade-
nomas was not statistically significant. We think
that stromal eosinophilia coexists with adenoma-
tous polyps, but its intensity does not correlate
with classical “low grade-high grade dysplasia-
carcinoma sequence”.  
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FFiigguurree  55..  Hyperplastic polyp with mild stromal eosinophils (55aa::
H-E, x100; 55bb:: H-E, x400).

aa bb



Our findings suggested that serrated adenomas
were statistically different from hyperplastic
polyps with respect to tissue eosinophilia. We can
speculate that tissue eosinophilia may be a histo-
logically good diagnostic indicator for separation
of serrated adenomas from hyperplastic polyps. 

Additionally, decreasing tissue eosinophilia from tu-
bular adenoma to adenocarcinoma and the intensity

of eosinophilic infiltration may help to determine pa-
tients at high-risk for developing adenocarcinoma.

In conclusion, the results of our study may help to
modify the screening plans for the follow-up of pa-
tients with colonic neoplasms and to predict those
patients who may have a high risk of developing
colorectal carcinoma.
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