
Introduction

Endometrial carcinoma is the most common malignancy

of the female genital tract [1]. Endometrial carcinoma rep-

resents a health problem worldwide as it has increased in

incidence 21% since 2008 and has doubled its death rate

[2]. In Saudi Arabia, endometrial carcinoma constitutes the

sixth most common cancer in females (4.1%) [3]. En-

dometrial carcinoma is classified into two major groups,

types I and II, according to clinicopathological features and

molecular pathogenetic mechanisms [4].

Villin protein is one of the gelsolin family of calcium-

regulated actin-binding proteins [5]. Villin was first isolated

and characterised in the microvilli of intestinal epithelium

and later on was found in many absorptive epithelia [6, 7].

Under normal physiological conditions, villin is primarily

expressed in epithelial cells of the digestive tract, renal

proximal tubules, and hepatic bile ducts, with no expres-

sion being reported in normal lung cells, such as the bron-

chiolar epithelium, alveolar cells, or bronchial gland cells

[8-10]. The intestinal microvilli in the apical membrane

(brush border) are maintained by bundles of parallel actin

filaments that are organised by multiple actin-binding pro-

teins including villin [11]. 

Villin was shown to be expressed in colorectal carcinoma

and correlated with differentiation [12]. Accordingly, it has

been used to differentiate neoplasms of intestinal origin

from non-intestinal neoplasms [9, 10]. Villin is also ex-

pressed in gastrointestinal neuroendocrine tumours [13].

Villin in endometrial carcinoma has not been intensively

investigated. The aim of this study is to explore the occur-

rence and distribution of villin immunostaining in en-

dometrial carcinoma.

Materials and Methods

The study included paraffin wax tumour blocks from 73 pa-

tients diagnosed with endometrial carcinoma in the period from

2003-2012. Also paraffin blocks from non-neoplastic endometria

of 30 patients in the period from 1995-1998 were included (20

proliferative endometrium and ten secretory endometrium). All

blocks were retrieved from the archives of the Department of

Pathology at King Abdulaziz University, Jeddah, Saudi Arabia.

Some clinicopathological characteristics of patients are listed in

Table 1. The study was performed in accordance with the ethics

committee of Faculty of Medicine, King Abdulaziz University,

Saudi Arabia, and declaration of Helsinki. 

Archival paraffin-embedded endometrial carcinoma samples

and neoplastic tissues were selected and representative areas were
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Summary

Introduction: Villin is a highly specialised protein and is expressed in intestinal epithelium. It was detected in colorectal carcinomas

and other non-gastrointestinal tumours. The aim of the current study was to investigate the immunohistochemical expression of villin

in endometrial carcinoma and normal endometrium. Materials and Methods: Tissue microarray blocks were prepared from 73 archival

of endometrial carcinomas obtained from the Department of Pathology at King Abdulaziz University Jeddah, Saudi Arabia. Tissue sec-

tions were stained using anti-human villin monoclonal antibody. The extent of immunostaining results were recorded and categorised.

Results: Positive immunostaining for villin was observed in 12.3% of endometrial carcinoma and was negative in all non-neoplastic en-

dometrial tissues. Villin staining was observed in the apical surface cytoplasm and nucleus. Villin expression showed no age preference.

All positive tumours are of the endometrioid type with no preference to histological grade or stage. Conclusion: In summary, the au-

thors observed the immunostaining in a small number of endometrial carcinomas in the apical border, cytoplasm, and for the first time

in nucleus. Endometrial carcinomas should be considered when evaluating patients with villin positive adenocarcinoma of unknown ori-

gin. The mechanism and the importance of villin immunostaining and its expression pattern in endometrial carcinoma needs further in-

vestigations.
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marked on haematoxylin and eosin (H&E)-stained slides. Two tis-

sue cylinders (cores) with a diameter of 1.5 mm were punched

from morphologically representative tissue areas of each ‘donor’

tissue block and brought into new recipient paraffin blocks by

using an automated tissue microarray instrument (TMA Master

1.14 SP3). Placental tissue was used for orientation [14].

TMA blocks were cut at four µm, and mounted on positive-

charged slides. Sections were deparaffinised in xylene and rehy-

drated in an automated immunostainer. Pre-treatment was done

using CC1 (prediluted cell conditioning solution) for 60 minutes.

Anti-human rabbit polyclonal anti-villin antibody (E1664) was

used at dilution 1:50 with incubation time 30 minutes. DAB de-

tection kit was used according to kit manufacturer instructions.

Subsequently, slides were washed, counterstained with Mayer’s

haematoxylin and mounted. Negative control and positive control

slides were included.

In order to evaluate villin immunostaining, the subcellular lo-

calisation of villin in tumour cells and non-neoplastic endome-

trial cells was observed as previously described [9, 10]. To assess

the extent (%) of villin expression (apical membranous and cyto-

plasmic), all available tumour cells and non-neoplastic endome-

trial cells in each section were counted at microscope

magnification of 200×. Positive cells were then counted. The

mean values of positivity were calculated and expressed as a per-

centage of the total number of normal and tumour cells. The ex-

tent of villin immunostaining was categorised as negative

expression (0 = 0%), low expression (1 = 1–9%), moderate ex-

pression (2 = 10–50%), and high expression (3 ≥ 50%) [12]. 

Results

In the current study, a positive immunostaining for villin

was observed in nine out of 73 patients with endometrial

carcinoma (12.3%). While in non-neoplastic endometrial

tissues, no staining for villin was observed. The pattern of

staining in endometrial carcinoma was in the apical surface

of malignant glands (a brush border like pattern) (1/73 =

1.4%), diffuse cytoplasmic staining (7/73 = 9.6%), and nu-

clear staining (2/73 = 2.7%) (Figure 1). The extent of villin

immunostaining was as follows; moderate apical staining

pattern (21%), the diffuse cytoplasmic staining (five mod-

erate staining and two low staining), while for nuclear

staining moderate staining in one occasion and low occa-

sion in the other. Villin expression showed no age prefer-

ence. All positive tumours are of the endometrioid type

with no preference to histological grade or stage.

Discussion

Villin is primarily a protein of intestinal epithelium and

later on was found in many absorptive epithelia [5-7]. It is

not expressed in normal bronchiolar epithelium, alveolar

cells, bronchial gland cells, or endometrial cells [8-10]. The

expression of villin was detected in different malignant tu-

mours [9-12, 15-17]. Villin expression was described in

gastrointestinal, non-gastrointestinal carcinomas, and in

neuroendocrine carcinoma from different organs [13].

In the current study, a larger number of endometrial car-

cinomas and non-neoplastic endometria were used to in-

vestigate the immunolocalisation of villin. Villin

immunoexpression was detected in 12.3% of endometrial

carcinomas studied and none of the non-neoplastic en-

dometrial tissues showed staining for villin. The current co-

hort is far larger than shown previously by Moll et al., who

revealed villin expression in 4/11 of endometrial carcinoma

and none of normal tissues [9].

In the present study, there were three patterns of villin

subcellular localisation; apical, cytoplasmic, and nuclear.

The apical localisation corresponded to the gastrointestinal

brush border localisation. Villin brush border staining was

described to be exclusive for gastrointestinal adenocarci-

noma [10, 18, 19]. However, the apical brush border stain-

ing was lost in some of cases of colorectal carcinoma [11,

12]. Abnormal localisation has been described in neuroen-

docrine carcinoma from different organs [13]. Cytoplasmic

villin staining was described in 31% of hepatocellular car-

cinoma, while in cholangiocarcinoma cases it demonstrated

cytoplasmic and apical staining [15, 17].

In the current study, the extent of expression was either

low or moderate. The authors did not find any correlation

of villin staining (apical, cytoplasmic, or nuclear) with clin-

icopathological features of tumours. Villin staining was

Table 1. — Clinicopathological features of patients.
Parameter Number (%)

Age Below 50 years 21 (28.7%)

50 years and more 52 (71.3%)

Histological type Endometrioid 68 (93.1%)

Serous 5 (6.9%)

Tumour grade Well differentiated 44 (60.3%)

Moderately differentiated 18 (24.7%)

Poorly differentiated 11 (15%)

FIGO staging IA 21 (28.7%)

IB 12 (16.4%)

II 4 (5.5%)

IIIB 1 (1.4%)

IIIC 6 (8.2%)

IVA 2 (2.7%)

IVB 1 (1.4%)

Unstaged 29 (39.7%)

FIGO (International Federation of Gynaecology and Obstetrics)

Stage I: The tumour is confined to the uterine fundus.

Stage IA: The tumour is limited to the endometrium.

Stage IB: The tumour invades through less than 50% of the my-

ometrial thickness.

Stage IC: The tumour invades through greater than 50% of the my-

ometrial thickness.

Stage II: The tumour invades the cervical stroma.

Stage III: There is regional tumour spread.

Stage IIIA: The tumour penetrates the uterine serosa, involves ad-

nexa.

Stage IIIB: The tumour involves the vagina.

Stage IIIC: The tumour involves regional lymph nodes.

Stage IV: The tumour invades contiguous organs or has metastasized to re-

mote organ sites.

Stage IVA: The tumour invades the bladder or rectum.

Stage IVB: Distant metastases are present.
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lacking in normal endometrium, which is similar to previ-

ous findings [9] and contrary to colon [12]. The presence of

villin in endometrial carcinomas and complete negativity

in normal endometrium may indicate novel expression of

villin in premalignant endometrial lesions or appears only

in malignant endometrium. 

Another finding in the present study is the nuclear local-

isation of villin. This is novel for the current study. Al-

though the number of cases was very low, the staining

extent and intensity may indicate the importance of nuclear

appearance of villin.

The present results are more difficult to explain. All cases

were proven to be primary endometrial in origin. The pres-

ence of original intestinal metaplasia may be considered.

Mucinous differentiation in endometrioid adenocarcinomas

is not uncommon and pure mucinous adenocarcinomas of

the endometrium comprise 1-10% of all endometrioid ade-

nocarcinomas. However the presence of intestinal differ-

entiation and of goblet cells in particular, within the

endometrium, is rare. [20]. The presence of intestinal-type

differentiation in endometrial carcinoma may occur in pri-

mary endometrial carcinoma and should also warrant a

metastatic carcinoma from the gastrointestinal tract. Intes-

tinal endometrial metaplasia may be a precursor lesion

leading to progression to the rare gastrointestinal-type ade-

nocarcinoma. [21]. Also the presence of intestinal meta-

plasia possibly raises the association between intestinal

metaplasia at different sites in the female genital tract [22].

Rare variants of mucin-producing endometrial carcinomas

include those with gastric or intestinal differentiation [23].

In summary, in this study the authors evaluated villin in

a large number of endometrial carcinomas. They observed

the immunostaining in a small number of endometrioid car-

cinoma. Endometrial carcinomas in the apical border, cy-

toplasm, and for the first time, in nucleus. The mechanism

of translocation of villin to the cytoplasm and nucleus of

malignant cells has not yet been clarified and needs to be

addressed. Endometrial carcinomas should be considered

when evaluating patients with villin positive adenocarci-

noma of unknown origin. When the differential diagnosis is

between intestinal carcinoma and endometrial carcinoma,

villin is recommended to be added to the usual immuno-

histochemistry panel, taking in consideration the frequent

expression of villin in the former and the rarity of the ex-

pression in the latter. 
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