
INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are the
most common mesenchymal tumors of the gastro-

intestinal tract (1-13). GISTs most commonly ari-
se in the stomach (51%), and affect to a much les-
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Amaç: Fascin, hücresel motilitede rol oynayan bir aktin desteleyici proteindir. Fascin ekspresyonunun baz› epitelyal tümörlerde,
tümörün ilerlemesinde önemli rolü oldu¤u gösterilmifltir. Ancak, mezenkimal tümörlerdeki ekspresyonu hakk›nda çok az çal›flma
vard›r. Bu çal›flmada gastrointestinal stromal tümörlerdeki fascin ekspresyonu araflt›r›lm›flt›r. Yöntem: Olgu serimiz çok düflük
(n=6), düflük (n=2), orta (n=4) ve yüksek (n=18) risk grubunda bulunan toplam 30 gastrointestinal stromal tümör olgusundan olufl-
maktad›r. Bütün olgularda fascin ekspresyonu immünohistokimyasal yöntemle araflt›r›lm›flt›r. Bulgular: ‹mmünoreaktivite yal-
n›zca yüksek risk grubundaki befl olguda görülmüfltür. Geri kalan olgularda (25/30) immünoreaktivite izlenmemifltir ve arada is-
tatiksel olarak anlaml› fark bulunmam›flt›r (p=0.261). Fascin ekspresyonu, epiteloid görünümlü hücrelerde i¤si flekilli hücrelerden
daha güçlü izlenmifltir (p=0.003). Ayr›ca, ince ba¤›rsak yerleflimli gastrointestinal stromal tümörlerde di¤er yerleflim yerlerindeki-
ne oranla daha yüksek ekspresyon saptanm›flt›r (p=0.043). Sonuç: Gastrointestinal stromal tümörlerde tümörün anatomik yerlefli-
mi ve tümör hücrelerinin görünümü ile fascin ekspresyonu aras›ndaki iliflki istatistiksel yönden anlaml› gibi görünmektedir. Olgu
say›m›z s›n›rl› olmas›na ra¤men, fascinin gastrointestinal stromal tümörlerde prognostik bir belirleyici olarak kullan›lmas› ama-
c›yla daha genifl kapsaml› çal›flmalar için kayda de¤er bir belirteç olabilece¤ini düflünmekteyiz.

Anahtar kelimeler: Gastrointestinal stromal tümör, immünohistokimya, fascin, tümör progresyonu, prognoz

Background/aims: Fascin is an actin-bundling protein that is important in cell motility. Fascin expression has been shown to ha-
ve a potential role in tumor progression for some epithelial tumors. However, there are only a few studies related to its expression
in mesenchymal tumors. We investigated fascin expression in gastrointestinal stromal tumors. Methods: Thirty gastrointestinal
stromal tumors, which were very low (n=6), low (n=2), moderate (n=4), and high (n=18) risk, constituted our series. Immunohistoc-
hemical expression of fascin was studied in all cases. Results: Immunoreactivity was observed in only five cases, all of which were
in the high-risk group. The remaining cases (25/30) showed no immunoreactivity, and the difference did not seem statistically im-
portant (p=0.261). Fascin expression was stronger in epithelioid cells than spindle-shaped cells (p=0.003). In addition, gastrointes-
tinal stromal tumors in the small bowel showed higher fascin expression than those in the other localizations (p=0.043). Conclusi-
ons: It seems that anatomic localization and the tumor cell type of gastrointestinal stromal tumors show statistically significant dif-
ferences with regard to fascin expression. Although our series is limited, we think that fascin should be considered as a marker that
is worthy of further study for its potential usage as a prognostic indicator in gastrointestinal stromal tumors.
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Gastrointestinal stromal tümörlerde fascin ekspresyonu ve potansiyel önemi



ser extent the remaining parts of the gastrointes-
tinal tract as follows: small intestine (36%), colon
(7%), rectum (1%), or esophagus (1%). 

Most GISTs are immunoreactive for CD 117 (c-kit)
and CD 34, and are typically negative for S-100
protein and desmin (1-14). CD 117 positivity is pre-
sent in all histological variants including benign
and malignant GISTs of different sites. There are
only a few reports stating that a small number of
GISTs might be negative for CD 117 (12,13). It is
known that Ki-67 (MIB-1) expression in a GIST of
more than 10% likely indicates poor prognosis (2,9).

Tumor progression is characterized by both the
loss of cell-cell and cell-matrix interactions as well
as the invasion of the surrounding tissues by tu-
mor cells. All cells are capable of organizing their
protoplasmic actin filaments into cross-linked
structures that influence cell shape, proliferation,
adhesion, motility, and intracellular signaling
pathway. Numerous actin-bundling proteins have
been described, such as villin, fimbrin, ezrin, spec-
trin, filamin, and fascin (15-17). 

Fascin is a 55 kDa cross-linking protein that loca-
lizes the core actin bundles of spikes and filopodi-
a at the leading edge of migratory cells (15-30).
Fascin promotes the formation of tightly packed
parallel bundles with F-actin (16,19,21). There are
three forms of fascin: fascin-1 (also known as fas-
cin), fascin-2 (retinal fascin) and fascin-3 (testicu-
lar fascin) (16,19,21). Fascin has a role in the or-
ganization of actin-based structures that function
in cell-cell and cell-matrix interactions and moti-
lity. Fascin binds beta-catenin, a molecule that is
not only an important part of the cell-cell interac-
tion, but also a major signaling molecule in the
Wnt pathway (15). It has been proposed that fas-
cin might be expected to behave like an anti-onco-
gene because of its reducing effect on the cytoplas-
mic pool of soluble beta-catenin (15). Fascin is ex-
pressed in normal mesenchymal, endothelial, den-
dritic, and neuronal cells, but not in normal simp-
le columnar epithelia of the biliary duct, breast,
colon, ovary, pancreas, and stomach epithelia
(16,19). The expression of fascin in epithelial neop-
lasms, on the other hand, has recently been descri-
bed. In normal epithelial cells, fascin expression is
usually present in a very low amount but is often
upregulated in several types of human neoplasms,
such as ovarian, breast, pancreatic, lung, skin, co-
lon, stomach, and esophagus tumors (20-30). It is
not yet known how and why fascin is upregulated
in carcinoma cells. Additionally, it is not clear

whether the increased fascin protein expression
by carcinomas is related to transcriptional or post-
transcriptional events, or if the same mechanism
is involved in carcinomas of different organs (19).

There are a limited number of studies regarding
the role of fascin expression in spindle cell tumors
(31). While fascin was evaluated as a potential
marker of dendritic cell neoplasms, it does not se-
em to be a useful marker in the diagnosis of other
spindle cell tumors (31). We aimed to investigate
fascin expression with regard to anatomic localiza-
tions, tumor invasiveness, prognostic risk groups,
and predominant morphological features or cell
types of GISTs.

MATERIALS AND METHODS

A total of 30 GIST cases diagnosed from the resec-
tion materials between 1995 and 2008 were retrie-
ved from the archives of the Department of Patho-
logy, Gülhane Military Medical Academy. Our ca-
ses were categorized into groups as follows: 6 cases,
very low risk; 2 cases, low risk; 4 cases, moderate
risk; and 18 cases, high risk (Table 1). The rates of
metastases or tumor-related death in GISTs were
grouped by Miettinen and Lasota (7) classification
according to tumor location, tumor size and mitotic
rate. The distribution of our cases according to this
new classification is demonstrated in Table 2.

In order to check and confirm the diagnosis of
GIST, an immunohistochemical panel consisting
of six antibodies against CD 117, CD 34, smooth
muscle actin (SMA), desmin, S-100 protein, and
Ki-67 was performed on all cases, and reassessed
by one of the participants (A.Ö.) (10). The most
suitable paraffin block for fascin immunostaining
(FCN01; 1: 100 dilution; NeoMarkers, Fremont,
CA, USA) was selected by reexamining 3-15 hema-
toxylin-eosin (H&E)-stained slides. For demons-
trating the fascin expression, standard 5-μm secti-
ons were obtained and deparaffinized with xylene
and rehydrated in graded alcohols. Positive cases
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Tumor risk Staining Statistical
groups Positive / Total Cases (%) Significance
Very low 0/6 (0)

Low 0/2 (0)

Moderate 0/4 (0)

High 5/18 (31)

TOTAL 5/30 (17)

Table 1. Fascin expression in GISTs according to the
tumor risk groups

p=0.261



for fascin were also stained by SMA (Ab1; 1: 200
dilution; NeoMarkers, Fremont, CA, USA) and
muscle specific antigen (MSA) (HHF35; 1: 100 di-
lution; NeoMarkers, Fremont, CA, USA). All im-
munohistochemical staining was carried out using
Lab Vision Autostainer 480 (Lab Vision Products,
Thermo Fisher Scientific, Fremont, CA, USA).

Each section was thoroughly examined to assess
and record both the intensity and the extension of
fascin immunolabeling. A positive result was defi-
ned as strong staining in at least 10% of tumor
cells. Besides stained neoplastic cells, we noticed
individually highlighted cells throughout the tu-
mors. Because of their slightly different morpho-
logy and the pattern of staining, we interpreted
these cells as the entrapped dendritic cells. Den-
dritic cells have cytoplasmic processes that are
rich in fascin and somewhat stellate in morpho-

logy. These are the most helpful clues for distingu-
ishing them from stained tumor cells (Figure 1). 

Either endothelial or dendritic cells in the samples
were used as internal positive controls [4]. Nonim-
mune serum was used as the negative control. 

The differences between groups were investigated
for statistical significance by the chi-square test,
with p<0.05 as the cut-off point.

RESULTS

Fascin expression was noted in 17% (5/30) of the
cases. All of the fascin-expressing GISTs were in
the high-risk group (5/16), while the remaining
high-risk as well as low- and moderate-risk GISTs
showed no convincing immunoreactivity. The deg-
ree of staining was either moderate or strong (Fi-
gure 2). According to the basic four-level risk gro-
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Tumor Parameters Tumor localizations
Group Tumor Size (cm) Mitotic Rate Stomach Jejunum Duodenum Rectum TOTAL p

(in 50 HPFs) Fascin-positive cases/total cases
1 ≤2 ≤5 0/2 ND ND ND 0/2

2 >2- ≤5 ≤5 0/4 ND ND ND 0/4

3a >5-≤10 ≤5 0/2 0/2 ND ND 0/4

3b >10 ≤5 ND ND ND ND ND

4 ≤2 >5 ND ND ND ND ND 0.242

5 >2-≤5 >5 0/4 1/1 ND 0/1 1/6

6a >5- ≤10 >5 1/4 1/1 2/3 0/2 4/10

6b >10 >5 0/1 0/3 ND ND 0/4

TOTAL 1/17 2/7 2/3 0/3 5/30

p 0.043

ND: Not determined. HPF: High-power field.

Table 2. Fascin expression in GISTs according to new Miettinen and Lasota (7) risk classification based on mi-
totic index, size and tumor localizations

FFiigguurree  11.. Fascin expression in dendritic cells that were scattered
throughout tumor cells (H&E, x400).

FFiigguurree  22.. Diffuse and strong fascin expression in spindle-shaped
tumor cells (H&E, x400).



ups (Table 1) and eight-level groups based on the
rates of metastases or tumor-related death (Table
2), the results seemed not statistically significant
(p=0.261 and p=0.242, respectively).

Fascin expression in GISTs composed of purely
spindle cells was 4.5% (1/22) (Table 3). On the ot-
her hand, expression in the tumors composed of
both spindle and epithelioid cells was around 50%
(4/8) (Table 3). We observed that the intensity of
staining was especially more conspicuous in epit-
helioid cells when compared to spindle cells. This
finding seemed statistically significant (p=0.003).
We also noted that the epithelioid cells, when pre-
sent, were almost always positively labelled by
fascin antibody (Figure 3). 

Fascin expression rates with respect to the locali-
zation of individual tumors are presented in Tab-
les 1 and 2. No fascin expression was detected in
GISTs from the large bowel (rectum) (0/3). We no-
ticed a tendency of higher level of expression in
the small bowel (jejunum and duodenum)-derived
GISTs than those from the other localizations, and
the difference was also statistically significant
(p=0.043).

All the five fascin-positive tumors were demons-
trated to have some extent of infiltration into the

nearby soft tissues and/or organs. One of the jeju-
nal cases showed recurrence just six months after
the primary surgical removal of the tumor.

While epithelioid tumor cells were mostly positive
for SMA as well, no immunoreactivity in spindle
cells was detected. All fascin-positive cases were
found negative for MSA.

DISCUSSION

Most of the gastrointestinal mesenchymal tumors,
previously diagnosed as smooth muscle tumors,
are now classified as GISTs. GISTs have a poten-
tial to show a wide variety of phenotypic differen-
tiation including myoid, neural, mixed, and null
morphology. Therefore, a broad immunohistoche-
mical panel including muscular and neural mar-
kers such as CD 117 (c-kit), CD 34, SMA, desmin,
and S-100 protein are required in their differenti-
al diagnosis. GISTs are usually positive for CD
117 (c-kit) and negative for S-100 and desmin (3,5-
7,13). A small percentage of CD 117-negative
GISTs are known to be positive for platelet-deri-
ved growth factor receptor-alpha (PDGFR-A), a re-
ceptor tyrosine kinase similar to CD 117 (5-7). Ap-
proximately 60-99% of all GISTs are also positive
for CD 34, which is a progenitor-cell antigen ma-
inly expressed by endothelial cells and in some
subsets of fibroblasts and their tumors (6,7,13).
About 10-30% of GISTs show a malignant clinical
course (6). Pathologically, tumor location, size and
mitotic activity are independent prognostic factors
for GISTs (3,5). 

Fascin is an actin-bundling protein that is expres-
sed in normal mesenchymal, endothelial, dendri-
tic, and neuronal cells but not in normal epithelia
(16). Many types of transformed epithelial cell li-
nes and several epithelial tumors have been shown
to express fascin (20-30). Some studies have sug-
gested that the degree of fascin expression is well
correlated with tumor stage, grade, lymph node in-
volvement, and recurrence rate (22,23,29). Howe-
ver, this kind of relationship of fascin expression in
spindle cell tumors has not yet been very well eva-
luated or documented. Grogg et al. (31) suggested
that fascin is a potentially important marker for
dendritic cell neoplasms, but it does not seem to be
a useful marker in the diagnosis of other spindle
cell tumors. In this study, we investigated the fas-
cin expression in GISTs against their anatomic lo-
cations, invasiveness, prognostic risk groups, and
the predominant morphology of neoplastic cells,
either epithelioid, spindle or mixed.
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Tumor cell Staining Statistical
types Positive / Total Cases (%) Significance
Spindle 1/22 (5)

Spindle + Epithelioid 4/8 (50)

Table 3. Fascin expression in GISTs according to cell
types

p=0.003

FFiigguurree  33.. Diffuse and strong fascin expression in spindle-shaped
and epithelioid tumor cells (H&E, x400).



Grogg et al. (31) also investigated fascin expressi-
on in GISTs, and three cases (3/13 or 23%) showed
only focal staining, while only one case (1/13 or
8%) showed diffuse expression. Similarly, we fo-
und that fascin expression is low in GISTs, in ge-
neral (17%). Our results according to basic risk
groups (Table 1) and groups based on tumor prog-
ression (Table 2) suggested that fascin expression
in GISTs did not show any statistically significant
differences (p=0.261 and p=0.242, respectively).
However, fascin expressions with regard to tumor
cell types and localizations seemed statistically
significant (p=0.003 and p=0.043, respectively).
We also noticed focal or individually fascin-label-
led cells in some GISTs. We think that such cells,
which represent only a small percentage (gene-
rally below 10%) of the entire tumor cells and
show relatively weak staining (1+) compared to
the intensely stained neoplastic cells, might be
dendritic cells entrapped by the neoplastic growth.
Our observation is supported by the study of Ca-
meron et al. (32). They also demonstrated that
dendritic cells were scattered between the GIST
cells and were fascin-positive. In that case, the fo-
cally stained cells in GISTs, which were mentio-
ned in the paper by Grogg et al. (31), like in our ca-
ses, should also be dendritic cells. Thus, we selec-
tively ignored their positive staining and used

them instead as positive internal control, among
the positivity in endothelial cells.

Smooth muscle actin (SMA) is reported positive in
25% of GISTs (8). Seidal et al. (9) found that MSA
was weakly positive in 17% (11/64 cases) in GISTs.
Because of its actin-bundling nature, we limited
the actin immunoprofiling using SMA and MSA in
only fascin-positive cases. There was no staining
for MSA in our cases. While epithelioid cells sho-
wed SMA expression, there was no or only focal
and weak staining in spindle cells. SMA expressi-
on was determined in fascin-positive cells and es-
pecially with epithelioid morphology. This diffe-
rence might originate from different epitope or iso-
mers of actins. 

In summary, our results indicated that the fascin
expression was mostly moderate and limited only
in high-risk GISTs. The other risk groups of
GISTs showed practically no immunoreactivity
with fascin. Staining intensity of epithelioid cells
was significantly higher than that of the spindle
cells. We noticed a tendency of higher level of ex-
pression in the small bowel (duodenum and jeju-
num) GISTs than those from the other localizati-
ons. These findings suggest that fascin expression
in GISTs might be a well-correlated marker with
the risk groups that are related to the tumor prog-
ression and aggressiveness.
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