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Background

Increased numbers of blood eosinophils, termed eosino-
philia, is defined as a blood eosinophil count exceeding 
500 μL−1.1 Causes of eosinophilia are classified into intrinsic 
and extrinsic eosinophilic disorders.2 Intrinsic causes include 
leukemias and myeloproliferative neoplasms affecting stem 
cells, while extrinsic causes include various diseases, such as 
allergic diseases, autoimmune diseases, infectious diseases, 
graft-versus-host diseases, immunodeficiencies, clonal T 
cell diseases, drug-induced diseases, Hodgkin’s lymphomas, 
cutaneous T cell lymphomas, acute lymphoblastic leuke-
mias, Langerhans cell histiocytosis, and epithelial cancers.
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Abstract
Background: Tumor-associated tissue eosinophilia is defined as an inflammatory response with the marked infiltration of 
eosinophils within tumor tissues. Tumor-associated tissue eosinophilia has been reported in various organs; however, no 
studies have examined the detailed cytopathological findings of tumor-associated tissue eosinophilia.
Case Presentation: A 49-year-old woman presented with lower abdominal and back pain that had started 1 month 
earlier. A cervical biopsy revealed a diagnosis of non-keratinizing squamous cell carcinoma. A mildly increased number of 
eosinophils was observed in both cervical cytology and a biopsy. On pelvic computed tomography, a tumor mass measuring 
up to 5.5 cm in the largest diameter was seen in the uterine cervix. After 1 month, endometrial cytology was performed, 
and non-keratinizing squamous cell carcinoma together with normal endometrial glands was obtained in a background of 
marked eosinophil numbers. Tumor cells in an irregular-shaped solid nest had variable-sized hyperchromatic nuclei and light- 
green-stained cytoplasm. The number of eosinophils was obviously increased. Considering the possibility of tumor-associated 
tissue eosinophilia, we evaluated a peripheral blood sample and confirmed an increased number of eosinophils. Radical 
hysterectomy was performed, and the final pathological diagnosis was adenosquamous carcinoma. Although the number 
of eosinophils decreased after surgery, it increased again at the time of recurrence 1 year later. Chemo-irradiation was 
performed, but the patient died 1 year and 8 months after the operation.
Conclusion: Cytopathologists should consider the presence of tumor-associated tissue eosinophilia by focusing on not only 
tumor cells but also the markedly eosinophilic background. The eosinophil count might be a useful marker of the disease 
activity.
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Tumor-associated tissue eosinophilia (TATE) is defined 
as an inflammatory response with the marked infiltration of 
eosinophils within tumor tissues.3 This term was first pro-
posed in 1896 by Przewoski in carcinoma of cervix-induced 
TATE. It is characterized by the marked infiltration of eosin-
ophils within the intra- or para-tumor area. TATE has been 
reported in various organs, including the oral cavity, esopha-
gus, larynx, bile duct, lung, gastrointestinal tract, genitouri-
nary tract, and other rare sites.3–11 Many reported cases of 
TATE are often associated with squamous cell carcinoma 
(SqCC), but there are also reports of adenocarcinoma-, 
urothelial carcinoma-, and large cell carcinoma-induced 
TATE. To our knowledge, however, no studies have exam-
ined the detailed cytological findings of TATE.

We herein report the first case of primary adenosquamous 
carcinoma of the uterine cervix in which the existence of 
TATE was confirmed by cytopathological findings.

Case presentation

A 49-year-old Japanese woman (gravida 2 para 1) was admit-
ted to another hospital due to lower abdominal and back pain 
that had started 1 month earlier. She had a history of asthma 
since the age of 22 years, but there was no increase in the 
number of eosinophils. Liquid-based cytology of the uterine 
cervix was performed, and she was diagnosed with atypical 
squamous cells-cannot exclude high-grade squamous 
intraepithelial lesion (ASC-H). A cytological examination of 
the tumor cells revealed irregular cell distances, irregular-
shaped nuclei, nuclear anisocytosis, and dense chromatin. In 
this specimen, a mildly inflammatory background was 
pointed out, but no marked increase in the number of eosino-
phils was noted.

The first biopsy was taken from the uterine cervix, result-
ing in a diagnosis of non-keratinizing SqCC. Mild eosino-
philic infiltration was observed in the tumor stroma. After 
1 month, she was admitted to our hospital. Pelvic computed 
tomography (CT) revealed a tumor mass lesion, measuring up 
to 5.5 cm in the largest diameter, in the uterine cervix. The wall 
of the cervix was thickened, and the demarcation between the 
mass and the intrapelvic organs, including the urinary bladder 
and rectum, was unclear (Figure 1). A second cervical biopsy 
was performed, resulting in a diagnosis of non-keratinizing 
SqCC with marked infiltration of eosinophils. Endometrial 
cytology revealed pleomorphic non-keratinizing SqCC 
together with normal endometrial glands in a background of 
marked eosinophil numbers. A few keratinizing SqCC cells 
were also seen, but no mucous glands were observed. The 
number of eosinophils was obviously increased (>100 per 
high-powered field; Figure 2). Considering the possibility of 
TATE, we asked a clinician to measure the eosinophil count. 
The number of eosinophils in the peripheral blood was 
extremely high (643 μL−1), although the other laboratory data 
were within normal limits. Radical hysterectomy with bilat-
eral salpingo-oophorectomy was performed, and the number 

of eosinophils drastically decreased after surgery (6 μL−1,Table 
1). Macroscopically, the cervical mucosa revealed a rough sur-
face. The cut surface of the tumor looked light tan to yellow-
ish-white and solid, penetrating the cervical wall. 
Histologically, the tumor was predominantly composed of 
non-keratinizing SqCC with stromal invasion (Figure 3(a)). 
However, obvious gland formation was recognized in some 
tumor tissues. High-grade squamous intraepithelial lesion 
(HSIL) was slightly spread around the invasive cancer. 
Although koilocytosis suggestive of human papilloma virus 
(HPV) infection was not observed, HPV type 68 was detected. 

Figure 1.  CT in the sagittal plane. The wall of the cervix was 
thickened, and the demarcation between the mass and the 
intrapelvic organs, including urinary bladder and rectum, was 
unclear (arrow).

Figure 2.  Cytology of the endometrium. Atypical squamous 
cells revealing round to oval nuclei with coarse chromatin and 
prominent nucleoli. Many eosinophils are seen in the background 
(Pap. staining, 400×).
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The tumor cells had cohesive or cord-like cell nests, oval to 
polygonal in shape, with eosinophilic cytoplasm. Individual 
keratinization and mucous cells were found in a small portion 
of the tumor cell nests (5%). The cytoplasm of these mucous 
cells was positive for mucicarmine staining. Marked eosino-
philic infiltration was observed not only in the tumor stroma 
but also in the invasive tumor cell nests or in HSIL (Figure 
3(b)). CEA (DAKO, diluted 1:4000), MUC1 (Leica, diluted 
1:1000), and p63 (NICHIREI, diluted 1:1) were positive for 
tumor cells. FOXP3 (Abcam, diluted 1:100)-positive regula-
tory T cells (Treg) were also recognized in the tumor stroma. 
Furthermore, both lymphatic and venous permeation of the 
SqCC was noted, and a micro-metastatic lesion was found in 
the left external iliac lymph node. CRTC1-MAML2 or CRTC3-
MAML2 fusion genes were not detected. We diagnosed this 
case as adenosquamous carcinoma of the uterine cervix dis-
playing TATE. The clinical stage of this case was evaluated as 
FIGO IIB.

After 1 month of surgery, the number of eosinophils 
increased again (240 μL−1, Table 1). Chemo-irradiation was 
started, and the number decreased (87 μL−1, Table 1). However, 
it increased again at the time of recurrence 1 year later 
(270 μL−1, Table 1). Recurrence of adenosquamous carcinoma 
accompanied by marked eosinophil infiltration was observed 
at the vaginal stump. After 1 year and 2 months, the patient 
developed ileus, and ileotransversostomy was performed. The 
best supportive care was performed, but the patient ultimately 
died 1 year and 8 months after the operation (Table 1).

Discussion

This case report showed histopathological findings of aden-
osquamous carcinoma with TATE of the uterine cervix. 
Furthermore, we were able to detect TATE based on the cyto-
logical findings with a remarkable eosinophilic background.

Cytologically, non-keratinizing SqCC conventionally 
appears as a cluster on a dirty background, such as one of 
neutrophils, red blood cells, proteinaceous necrotic material, 
and cytoplasmic debris. However, the cytological findings of 

non-keratinizing SqCC with TATE in this case were observed 
not on a dirty background but rather an inflammatory back-
ground, with prominent eosinophils. However, our final 
pathological diagnosis in surgical specimens was adenos-
quamous carcinoma with marked eosinophil infiltration. The 
eosinophil count in the peripheral blood was high, and it 
increased or decreased according to tumor progression, 
recurrence, and treatment.

The differential diagnoses in this case were mucoepider-
moid carcinoma (MEC), adenosquamous carcinoma, and 
glassy cell carcinoma. In the World Health Organization 
(WHO) classification, cervical MEC is merely described as 
a distinctive entity among adenosquamous carcinoma.12 
MEC consists of three cell components (epidermoid, mucin-
producing, and intermediate), and MEC with eosinophilia 
has been reported in the thyroid gland, minor salivary gland, 
and esophagus.13–15 MEC with chromosomal translocation 
t(11;19)-associated CRTC1-MAML2 gene fusion was found 
in the salivary gland. It was also identified in cervical MEC, 
but not in cervical adenosquamous carcinoma.16 
Adenosquamous carcinoma is defined as an epithelial malig-
nant tumor comprising both adenocarcinoma and SqCC by 

Table 1.  Clinical course of present case.

WBC: white blood cell; Eosino: eosinophil; Ope: operation; ChemoIrrad: 
chemotherapy and irradiation; Rec: recurrence; D: day; M: month; Y: year.

Figure 3.  Histological findings of the uterine cervix. (a) Tumor 
cell nests showing stromal invasion (H&E staining, 20×).  
(b) Clusters of adenocarcinomatous cells showing prominent 
infiltration of eosinophils (H&E staining, 200×).
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WHO classification.12 There should be sufficient differentia-
tion of the adenocarcinomatous component to include histo-
logically recognizable glands.12 Glassy cell carcinoma is 
defined as poorly differentiated variant of adenosquamous 
carcinoma. It is characterized by cells with sharp cytoplas-
mic margins, “ground glass” appearing eosinophilic cyto-
plasm, and large round to ovoid nuclei with prominent 
nucleoli.12 In our case, CRTC1-MAML2 fusion genes were 
not detected. The tumor had obvious glandular formation 
and non-keratinizing squamous carcinoma components. 
Mucin-producing cells were sparsely observed, and CEA 
and MUC1 were positive for tumor cells. In addition, tumor 
cells had no sharp cytoplasmic margins or ground glass 
appearing. Therefore, we considered the histological subtype 
of this case as adenosquamous carcinoma.

The prognostic significance of TATE remains controver-
sial. The increased number of tissue eosinophils has been 
reported to play an anti-tumoral role, suggesting that a 
good prognosis can be obtained.17–19 However, TATE is 
considered a poor prognostic factor, showing a tumor-pro-
gressive role.20–22 Yellapurkar et  al.3 suggested a possible 
mechanism of TATE and indicated that the immune 
response of the tumor stroma differed markedly between 
early- and advanced-stage cancer. In early-stage cancer, a 
Type 1 helper cell (Th1)-dominant immune reaction is 
caused. Th1 cells produce various chemokines, such as 
interleukin-2 (IL-2) and interferon gamma (IFN-γ). These 
chemokines induce the release of eotaxin, which shows 
strong chemotaxis for eosinophils, and promote a tumori-
cidal effect.23 However, in advanced-stage carcinoma, the 
tumor cells themselves produce IL-4 and IL-10, which 
leads to a Th2-dominant immune reaction and immune sys-
tem inhibition. Th2 cells produce not only IL-4 with an 
anti-apoptotic effect but also IL-13, which suppresses the 
activity of IFN-γ and CD8+ cytotoxic T lymphocyte. IL-4 
and IL-13 are also inducers of eotaxin, which is considered 
to cause eosinophilia. Furthermore, transforming growth 
factor-β (TGF-β), basic fibroblast growth factor and angio-
genic factor are supplied to carcinoma cells by eosinophils, 
and the proliferation of carcinoma cells is promoted.24 
Therefore, TATE in early cancer is expected to have a good 
prognosis, whereas that in advanced cancer has a poor 
prognosis. In our case, the tumor showed progressive 
growth with the patient’s unfortunate outcome. In addition, 
FOXP3, a master transcription factor of Tregs, was 
expressed in the tumor stroma. Based on these findings, we 
believe that the immune system was suppressed by a Th2-
dominant immune reaction.

In conclusion, we herein report the first case of primary 
adenosquamous carcinoma of the uterine cervix in which the 
existence of TATE was confirmed by cytopathological find-
ings. Cytopathologists should consider the presence of TATE 
by focusing on not only tumor cells but also the markedly 
eosinophilic background. The eosinophil count might be a 
useful marker of the disease activity.
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