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histological grade of malignancy at the deep invasive front
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BACKGROUND: Although many histopathological
characteristics of oral squamous cell carcinoma (O-SCC)
have been identified as prognostic factors, no factor is
completely accurate and unequivocal. This study evalu-
ated the association between the loss of syndecan-I|
expression and the histological grade of malignancy at
the deep invasive front in O-SCC.

METHODS: The expression of syndecan-| at the invasive
tumor front of O-SCC was examined immunohisto-
chemically using archived tissue from 72 cases. The mean
age of the patients was 62.5 years (range: 23-90 years)
and the male-female ratio was 1.3:1 (41 men, 31 women).
There were 26, 24, |11, and |1 cases classified as stages
I-1V respectively. The correlation between the intensity
of syndecan-l immunostaining and the clinicopatho-
logical factors, especially the histological grade of malig-
nancy at the deep invasive front (invasive front grade)
was analyzed.

RESULTS: Of the 72 cases, seven (9.7%), 29 (40.3%), 36
(50.0%) showed strong, intermediate, and weak or neg-
ative syndecan-| staining respectively. There were signi-
ficant differences between syndecan-l expression and
prognosis, differentiation, and pattern of invasion at the
deep invasive front. Moreover, the invasive front grade
scores, based on the intensity of syndecan-l staining,
were 5.6 1.0, 8.0% 2.1, and 10.2 £ 2.3 points with
strong, intermediate, and weak or negative intensity
respectively; and the difference was significant
(P <0.0001). Patients with intermediate or strong
intensity for syndecan-l1 had significantly better prog-
noses than did those with negative or weak intensity
(P =0.0138).
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CONCLUSION: This study demonstrated that the re-
duced expression of syndecan-l seems to be a useful
marker of histological malignancy at the deep tumor
invasive front and may be a useful prognostic factor in
O-SCC.
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Introduction

Several reports have examined the usefulness of clinical
and pathological factors in determining the prognosis of
oral squamous cell carcinoma (O-SCC) (1-7). In partic-
ular, the histological features of O-SCC may differ
widely from area to area within the same tumor (8-10),
and it is believed that the most useful prognostic
information can be deduced from the invasive front of
the tumor, where the deepest and presumably the most
aggressive cells reside (11-14). Tumor cell proliferation
activity is believed to indicate the degree of aggressive-
ness of a tumor (15). The proliferative activity of
carcinoma cells is generally considered to be related to
the degree of malignancy of carcinoma tissue (14-16).
Recent seminal studies by Bryne et al. (17) suggest that
the invasive tumor front is the region of the tumor with
the highest prognostic utility. Similarly, we previously
showed that the histological grade of malignancy at the
deep invasive front (invasive front grade, IFG) had a
high prognostic value for squamous cell carcinoma of
the tongue (18).

Syndecans are a family of four cell-surface heparan
sulfate proteoglycans that interact with extracellular
matrix components, other cell surface components, and
growth factors, including basic fibroblast growth factor
(19, 20). Syndecan-1 is thought to function as a matrix
receptor that transduces information between the
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extracellular matrix and the inside of the cell (21, 22). Its
down-regulation relative to the expression in normal
epithelium has been reported in squamous cell carcino-
mas of the head and neck (21-24). This study is a
retrospective review of clinical and pathological data to
evaluate the association between the loss of syndecan-1
expression and the histological grade of malignancy at
the deep invasive front in O-SCC.

Patients and methods

Tissue specimens were surgically removed from 85
patients with O-SCC at Kyushu Dental College Hospital
between 1990 and 1999. Excluded from this study were
13 patients with disseminated disease, other serious
illnesses, or a poor general condition that precluded
treatment with curative intent. This study focused on the
remaining 72 patients (41 men, 31 women, mean age:
62.5 years, range: 23-90 years) for which the biopsy
specimens had confirmed tumor infiltration into the
connective tissue of sufficient quantity. All of the
patients were treated with surgical excision of the tumor
and immediate reconstruction using skin grafts, myocu-
taneous flaps, or free flaps. None of the patients received
preoperative treatment. Classical or modified radical
neck dissection was performed in all patients with
clinically positive neck nodes. The tumors were located
in the tongue (43 cases), maxillary gingiva (13 cases),
oral floor (6 cases), mandibular gingiva (five cases), and
buccal mucosa (five cases). There were 26, 24, 11, and
11 cases classified as stages I-IV respectively. The
mean of follow-up time for patients in this series was
61.2 months (range: 10-73 months).

Histopathologic evaluation
Paraffin-embedded specimens were retrieved from the
archives, and 4 to 6-pum-thick serial sections were cut.
Alternate sections were stained with hematoxylin and
eosin (H & E). The initial biopsy for histological
diagnosis was performed so that the excised specimen
included a portion that was as deep as possible with
respect to the border between the tumor and normal
tissue, and contained a representative portion sufficient
to determine the histological grade of the malignancy.
The histological grade of malignancy at the deep
invasive front (IFG) was determined using the method
of Bryne et al. (17). For each tumor, the degree of
keratinization, nuclear polymorphism, pattern of inva-
sion, and host response (degree of leukocyte infiltration)
were graded and given scores between 1 and 4, which
were summed to yield the total IFG score. Two
pathologists and two oral surgeons, who were all blind
to the clinical data, reviewed all of the pathological
specimens. The histological assessments were judged by
agreement among three or more reviewers.

Immunohistochemical studies

The tissue sections were deparaffinized and incubated in
methanol with 3% hydrogen peroxidase for 5 min to
eliminate endogenous peroxidase activity. Antigen was
retrieved by autoclaving the sections used for sydecan-1
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immunostaining at 121° in 0.01 M citrate buffer (pH
6.0) for 10 min. The sections were treated with normal
goat serum for 15 min to block non-specific binding,
and then incubated overnight at 4° with the primary
antibodies. The monoclonal antibodies used were anti-
syndecan-1 (CD138, M15, DAKO, Denmark: diluted
1:100) (22, 23). The Envision Plus Kit (DAKO, Tokyo,
Japan) was used to apply the secondary antibody,
according to the manufacturer instructions, and the
reaction products were visualized by immersing the
sections for 3-10 min in 0.03% diaminobenzidine
(DAB) solution containing 2 mM hydrogen peroxide.
The sections were then briefly counterstained with
Mayer’s hematoxylin, dehydrated, and mounted. The
sections from normal epithelium with syndecan-1
expression were used as positive control. The negative
control was done by omission of the primary antibody.
The syndecan-1 staining intensity was classified as
negative, weak, intermediate, or strong relative to the
staining intensity of normal oral epithelium (23-25).

Statistical analysis

All data were tabulated and statistical tests were
performed using the Stat View software package (SAS
Institute, Inc., Cary, NC, USA). Fischer’s exact test and
the Kruskal-Wallis tests were used to assess the signi-
ficance within each group. The correlation between
syndecan-1 expression and disease-free survival was
analyzed using the log-rank test. Survival curves were
plotted using the Kaplan—Meier method (26). The
prognostic significance of clinicopathological factors
on disease-free survival was assessed using Cox’s mul-
tivariate proportional hazards regression analysis. The
results were considered significant when P < 0.05.

Results

Strong syndecan-1 expression was observed in stratified
normal epithelium. Of the 72 cases, seven (9.7%), 29
(40.3%), and 36 (50.0%) showed strong, intermediate,
and weak or negative staining respectively (Fig. 1).
The relationship between syndecan-1 expression and
clinicopathological factors is shown Table 1. Syndecan-1
expression was correlated with prognosis, differenti-
ation, and pattern of invasion at the deep invasive
portion. However, syndecan-1 expression was not cor-
related with gender, clinical site, tumor size, nodal
status, or stage classification (Table 1, Fig. 2). More-
over, the IFG scores, based on the intensity of synde-
can-1 staining were 5.6 £ 1.0, 8.0 = 2.1, and 10.2 +
2.3 points with strong, intermediate, and weak or
negative intensity respectively; and the differences were
significant (Fig. 3; Kruskal-Wallis test, P < 0.0001).
Fig. 4 shows the disease-free survival according to
syndecan-1 expression. Patients with intermediate or
strong syndecan-1 intensity had significantly better
prognoses than did those with negative or weak staining
intensity (log-rank test, P = 0.0138). Disease-free sur-
vival was correlated with nodal status (P < 0.0001),
differentiation (P = 0.004), pattern of invasion (P =
0.0204), syndecan-1 expression (P = 0.0082), and IFG
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Figure 1 Immunohistochemical localization of syndecan-1 (original magnification x150). (a) Strong syndecan-1 expression in normal epithelium.
(b) Strong syndecan-1 expression at the deep invasive front of oral squamous cell carcinoma (O-SCC) (IFG score: five points). (c) Intermediate
syndecan-1 expression at the deep invasive front of O-SCC (IFG score: eight points). (d) Negative syndecan-1 expression at the deep invasive front

of O-SCC (IFG score: 11 points).

Table 1 Correlation of syndecan-1 expression with clinicopatholog-
ical factors

Syndecan-1 expression (no. of patients)
Weak

Factors (or negative) Intermediate Strong P-value
Gender
Male 20 17 4 0.9696
Female 16 12 3
Clinical site
Tongue 25 15 3 0.4478
Maxillary gingiva 4 6 3
Oral floor 2 4 0
Mandibular gingiva 2 2 1
Buccal mucosa 3 2 0
Tumor size
Tl, T2 33 24 7 0.3231
T3, T4 3 5 0
Nodal status
NO 22 25 6 0.0504
NI1-3 14 4 1
Stage classification
LI 23 21 0.4683
111, IV 13 8 1
Prognosis
Alive 20 23 7 0.0215
Dead 16 6 0
Differentiation
Well 7 15 6 0.0035
Moderately 20 12 1
Poor 9 2 0
Pattern of invasion
Score 1, 2 4 13 3 0.0001
Score 3 7 14 3
Score 4 25 2 1

(P < 0.0001). Cox’s proportional hazards regression
analysis of these five factors demonstrated that nodal
status (P = 0.0013), syndecan-1 expression (P =

0.0078), and IFG (P = 0.0156) had predictive values
(Table 2).

Discussion

Recent evidence suggests that cells present at the
invasive tumor front of carcinomas have different
molecular characteristics compared with those in super-
ficial areas of the tumor, making the invasive front the
most important area of the tumor for determining the
prognosis (11-13). Bryne et al. (17) first described a
multiple-factor histological grading system of the inva-
sive front of tumors of the head and neck: it consisted of
the pattern of invasion, the degree of keratinization,
nuclear polymorphism, and the host response. Bryne
et al. (17) and Kearsley et al. (27) reported a strong
correlation between total malignancy grading scores
based on several pathological parameters and the
prognosis in O-SCC. Furthermore, Kurokawa et al.
(18) reported that elevated IFG scores were highly
prognostic in cases of squamous cell carcinoma of the
tongue. These findings suggest that cells present at the
invasive tumor front of the carcinoma have different
molecular characteristics than those in superficial areas
of the tumor and that IFG scoring usefully evaluates
the most important area of the tumor for prognostic
purposes.

Syndecans are a family of four cell-surface heparan
sulfate proteoglycans (19, 20, 24). Inki et al. (20) showed
that syndecan-1 expression was reduced in epidermal
keratinocytes during experimental skin carcinogenesis in
mice. Furthermore, in human squamous cell carcinoma,
marked down-regulation of syndecan-1 expression was
detected in carcinomas of the head and neck, as well as
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Figure 2 Immunohistochemical localization at the deep invasive front of O-SCC (a, c, e: hematoxylin-eosin stain, b, d, f: immunostaining with
anti-syndecan-1 antibodies; original magnification x115). (a) Well-differentiated O-SCC with score | invasion mode. (b) Strong syndecan-1
expression is seen in an adjacent section. (c) Well-differentiated O-SCC with score 2 invasion mode. (d) Intermediate syndecan-1 expression
in an adjacent section. (e) Poor-differentiated O-SCC with score 4 invasion mode. (f) Weak or negative syndecan-1 expression in an adjacent

section.
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Figure 3 Correlation of syndecan-1 expression with IFG score.
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Figure 4 Disease-free survival curves in relation to syndecan-1
intensity.

in the uterine cervix, when compared with syndecan-1
expression in the corresponding normal epithelium (22,
23). Soukka et al. (24) suggested that syndecan-1 was a
useful marker for evaluating pre-malignant lesions of
the head and neck region. We also found a significant
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Table 2 Univariate analysis and Cox’s multivariate proportional
hazards regression analysis of disease-free survival

Multivariate analysis

Univariate

analysis Hazards
Factors ( P-value) ratio P-value
Gender 0.1927
Clinical site 0.8169
Tumor size 0.0740
Nodal status <0.0001 8.62 0.0013
Differentiation 0.0004 1.23 0.2552
Pattern of invasion 0.0204 1.96 0.4185
Syndecan-1 expression 0.0082 5.30 0.0078
IFG score <0.0001 4.62 0.0156

correlation between the down-regulation of syndecan-1
expression and the grade of oral epithelial dysplasia
(25). Recent in vitro studies have indicated that synde-
can-1 plays a role in inhibiting cell invasion and
suppressing the growth of carcinoma cell lines (28-31).
In addition, immunohistochemical studies have demon-
strated absent or decreased expression of syndecan-1 in
many kinds of carcinomas with more aggressive char-
acteristics (22, 32-37). However, few studies have used
syndecan-1 expression to evaluate the value of histolog-
ical malignancy and prognostic ability of invasive front
in O-SCC. Soukka et al. (24) reported that 65% of
O-SCC cases showed negative or weak staining for
syndecan-1, of which 35% were totally negative. In our
study, 36 of the 72 cases (50%) were negative or weakly
intense for syndecan-1 expression. Inki et al. (20) and
Soukka et al. (24) reported that intermediate and strong
positive staining for syndecan-1 was localized on cell
surfaces, especially in cell—cell contact sites. Moreover,
they stated that the positively stained areas were more
common in well differentiated than in moderately
differentiated tumors and that only weak and patchy
immunostaining was noticed in poorly differentiated
tumors. We also found that the normal epithelium of



each specimen was strongly positive, while the infiltra-
ting neoplastic islands of the invasive portion in O-SCC
were either weakly positive or negative for syndecan-1.

Tumor cell proliferation activity is believed to indicate
the degree of aggressiveness of a tumor (15). The
proliferative activity of carcinoma cells is generally
considered to be related to the degree of malignancy of
carcinoma tissue (14-16). Considering the relationship
between cell proliferation and cell migration, Natarajan
et al. (38) reported that the expression of the cell cycle
regulating protein pl6 was associated with some pre-
malignant lesions and occurred consistently in areas of
microinvasion and at superficial margins of invasive
SCC. Incidentally, syndecan-1 is involved in the regu-
lation of cell morphology, adhesion, and differentiation,
and the loss of syndecan-1 from transformed cells might
be associated with uncontrolled proliferation, reduced
adhesion, and the disturbed differentiation of tumor
cells (30, 38). Furthermore, there are many ways by
which to evaluate the biological behavior, such as cell
proliferation, apoptosis, and signal transduction, of a
carcinoma (30, 38-41). Of these, cell-cell and cell-
matrix adhesions are very important, because reduced
adhesion can induce progression and metastasis (30, 38).
In our study, the down-regulation of syndecan-1
expression was significantly correlated with IFG scores.
Moreover, syndecan-1 expression was significantly asso-
ciated with nodal metastasis, differentiation, and mode
of invasion at the deep invasive portion. These results
suggested that syndecan-1 is involved in the regulation
of cell morphology, proliferation, and differentiation
and that the loss of syndecan-1 expression at the deep
invasive front could be associated with the histological
grade of malignancy in O-SCC. Furthermore, we
suggest that the decreased syndecan-1 expression con-
tributes to tumor cell invasion and the development of
metastases in O-SCC.

Some investigators have demonstrated that synde-
can-1 expression correlates significantly with the histo-
logical differentiation grade of a tumor and can be a
useful prognostic factor in SCC of the head and neck
(26, 38). We also found a statistically significant cor-
relation between the down-regulation of syndecan-1
expression and prognosis, differentiation and pattern of
invasion at the deep invasive front in O-SCC. More-
over, the 5-year disease-free survival rates differed
significantly between intermediate or strong intensity
for syndecan-1 expression and negative or weak inten-
sity. These results suggest that the down-regulation of
syndecan-1 expression is a useful prognostic factor in
O-SCC.

In conclusion, we have shown that the down regula-
tion of syndecan-1 expression in the tissue at the deep
invasive tumor front is associated with the histological
grade of malignancy and provides useful prognostic
information in O-SCC.

References

1. Nyman J, Mercke C, Lindstroem J. Prognostic factors for
local control and survival of cancer of the oral tongue: a

Syndecan-| expression at the deep invasive front in 0-SCC
Kurokawa et al.

10.

11.

12.

13.

14.

15.

16.

17.

retrospective analysis of 230 cases in Western Sweden.
Acta Oncol 1993; 32: 667-73.

Overholt SM, Eicher SA, Wolf P, Weber RS. Prognostic
factors affecting outcome in lower gingival carcinoma.
Laryngoscope 1996; 106: 1335-9.

Kurokawa H, Yamashita Y, Murata T, et al. Clinico-
pathological evaluation of prognostic factors of oral
squamous cell carcinoma patients with stage I and II.
J Kyushu Dent Soc 1998; 52: 399—404.

Kurokawa H, Yamashita Y, Takeda S, Zhang M,
Fukuyama H, Takahashi T. Risk factor for late cervical
lymph node metastases in patients with stage I or II
carcinoma of the tongue. Head Neck 2002; 24: 731-6.
Kurokawa H, Yamashita Y, Matsumoto S, et al. Estima-
tion of invasive front grading and correlation with effect of
preoperative chemotherapy in oral squamous cell carci-
noma. Asian J Oral Maxillofac Surg 2003; 15: 186-93.
Kurokawa H, Zhang M, Yamashita Y, et al. Risk factor
for postoperative local recurrence of tongue carcinoma.
Asian J Oral Maxillofac Surg 2004; 16: 84-9.

Kurokawa H, Zhang M, Matsumoto S, etal. The
relationship of the histologic grade at the deep invasive
front and the expression of ki-67 antigen and p53 protein
in oral squamous cell carcinoma. J Oral Pathol Med 2005;
34: 602-7.

Bundgaard T, Bentzen SM, Wildt J, Sorensen FB,
Sogaard H, Nielsen JE. Histopathologic, stereologic,
epidemiologic, and clinical parameters in the prognostic
evaluation of squamous cell carcinoma of the oral cavity.
Head Neck 1996; 18: 142-52.

Kurokawa H, Yamashita Y, Takeda S, et al. The expres-
sion of proliferating cell nuclear antigen (PCNA) and p 53
protein correlate with prognosis of patients with oral
squamous cell carcinoma. Fukuoka Acta Med 1999; 90:
6-13.

Kurokawa H, Yamashita Y, Takeda S, et al. Estimation
of tumor necrosis factor and manganese superoxide
dismutase in oral squamous cell carcinoma — available
methods for predicting the prognosis and monitoring the
treatment. Asian J Oral Maxillofac Surg 2000; 12: 141-8.
Bryne M, Koppang HS, Lilleng R, Stene T, Bang G,
Dabelsteen E. New malignancy grading is a better
prognostic indicator than Broder’s grading in oral squa-
mous cell carcinoma. J Oral Pathol Med 1989; 18: 432-7.
Bryne M. Prognostic value of various molecular and
cellular features in oral squamous cell carcinoma. J Oral
Pathol Med 1991; 20: 413-20.

Bryne M, Koppang HS, Lilleng R, Kjaerheim A. Malig-
nancy grading of the deep invasive margines of oral
squamous cell carcinomas has high prognostic value.
J Pathol 1992; 166: 375-81.

Tumluri V, Thomas GA, Fraser IS. Analysis of Ki-67
antigen at the invasive tumor front of human oral
squamous cell carcinoma. J Oral Pathol Med 2003; 31:
598-604.

Tulumuri V, Thomas GA, Fraser IS. The relationship of
proliferating cell density at the invasive tumor front with
prognostic and risk factors in human oral squamous cell
carcinoma. J Oral Pathol Med 2004; 33: 204-8.

Ito M, Izumi N, Cheng J, et al. Jaw bone remodeling at
the invasive front of gingiva squamous cell carcinomas.
J Oral Pathol Med 2003; 32: 10-7.

Bryne M, Jenssen N, Boysen M. Histological grading in
the deep invasive front of T1 and T2 glottic squamous cell
carcinomas has high prognostic value. Virchows Arch
1995; 427: 277-81.

305

J Oral Pathol Med



Syndecan-| expression at the deep invasive front in 0-SCC
Kurokawa et al.

306

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Kurokawa H, Zhang M, Matsumoto S, et al. The high
prognostic value of the histologic grade at the deep
invasive front of tongue squamous cell carcinoma. J Oral
Pathol Med 2005; 34: 329-33.

Hayashi K, Hayashi M, Jalkanen M, et al. Immunocyto-
chemistry of cell surface heparan sulfate proteogrlycan
in mouse tissue: a light and electron microscopic study.
J Histochem Cytochem 1987; 35: 1079-88.

Inki P, Stenbaeck F, Talve L, Jalkanen M. Immunohisto-
chemical localization of syndecan in mouse skin tumors
induced by UV irradiation. Loss of expression associated
with malignant transformation. Am J Pathol 1991; 169:
1333-40.

Sanderson RD, Hinkes MT, Bernfield M. Syndecan-1, a
cell surface proteoglycan, changes in size and abundance
when keratinocytes stratify. J Invest Dermatol 1992; 66:
314-23.

Inki P, Joensun H, Grenman R, Klemi P, Jalkanen M.
Association between syndecan-1 expression and clinical
outcome in squamous cell carcinoma of the head and neck.
Br J Cancer 1994; 70: 319-23.

Inki P, Stenbaek F, Grenman S, Jalkanen M. Immuno-
histochemical localization of syndecan-1 in normal and
pathological human uterine cervix. J Pathol 2000; 29: 308—
13.

Soukka T, Pohjola J, Inki P, Happonen RP. Reduction of
syndecan-1 expression is associated with dysplastic oral
epithelium. J Oral Pathol Med 2000; 29: 308—13.
Kurokawa H, Matsumoto S, Murata T, et al. Immuno-
histochemical study of syndecan-1 down-regulation and
the expression of p53 protein or ki-67 antigen in oral
leukoplakia with or without epithelial dysplasia. J Oral
Pathol Med 2003; 32: 513-21.

Kaplan E, Meier P. Non-parametric estimation from
incomplete observations. J Am Stat Assoc 1958; 53: 457—
81.

Kearsley JH, Bryson G, Battistutta D, Collins RIJ.
Prognostic importance of cellular DNA content in head
and neck squamous cell cancer. Int Cancer 1991; 47: 31-7.
Liebersbach BF, Saunderson RD. Expression of syndecan-
1 inhibits cell invasion into type I collagen. J Biol Chem
1994; 269: 20013-9.

Mali M, Andtfolk H, Miettinen HM, Jalkanen M.
Suppression of tumor cell growth by syndecan-1 ectodo-
main. J Biol Chem 1994; 269: 27795-8.

Liu W, Litwach ED, Stanley MJ, Langford JK, Lander
AD, Sanderson RD. Heparan sulfate proteoglycans as

J Oral Pathol Med

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

adhesive and anti-invasive molecules. J Biol Chem 1998;
273: 22825-32.

Ito Y, Yoshida H, Nakano K, et al. Syndecan-1 expres-
sion in thyroid carcinoma: stromal expression followed by
epithelial expression is significantly correlated with dedif-
ferentiation. Histopathol 2003; 43: 1365-71.

Matsumoto A, Ono M, Fujimoto Y, Gallo RL, Bernfield
M, Kohgo Y. Reduced expression of syndecan-1 in human
hepatocellular carcinoma with high metastatic potential.
Int J Cancer 1997; 74: 482-91.

Kumar-Singh S, Jacobs W, Dhaene K., et al. Syndecan-1
expression in malignant mesothelioma: correlation with
cell differentiation, WT1 expression, and clinical outcome.
J Pathol 1998; 186: 300-5.

Stanley MJ, Stanley MW, Sanderson RD, Zera R.
Syndecan-1 expression is induced in the stroma of
infiltrating breast carcinoma. Am J Clin Pathol 1999;
112: 377-83.

Toyoshima E, Ohsaki Y, Nishigaki Y, et al. Expression of
syndecan-1 is common in human lung cancers independent
of expression of epidermal growth factor receptor. Lung
Cancer 2001; 31: 193-202.

Fujiya M, Watari J, Ashida T, et al. Reduced expression
of syndecan-1 affects metastatic potential outcome in
patients with colorectal cancer. Jpn J Cancer Res 2001; 92:
1074-81.

Wiksten JP, Lundin J, Nordling S, et al. Epithelial and
stromal syndecan-1 expression as predictor of outcome in
patients with gastric cancer. Int J Cancer 2001; 95: 1-6.
Natarajan E, Saeb M, Crum CP, Woo SB, McKee PH,
Rheinwald JG. Co-expression of pl6INK4A and laminin
5 y2 by microinvasive and superficial squamous cell
carcinomas in vivo and by migrating wound senscent
keratinocytes in culture. Am J Pathol 2003; 163: 477-91.
Garner IB, Smoller BR. The expression of syndecan-1 is
preferentially reduced compared with that of E-cadherin
in acantholytic squamus cell carcinoma. J Cutan Pathol
2001; 28: 83-9.

Attonen A, Kajanti M, Heikkila P, Jalkanen M, Joensuu
H. Syndecan-1 expression has prognostic significance in
head and neck carcinoma. Br J Cancer 1999; 79: 558-64.
Mukunyadzi P, Liu K, Hanna EY, Suen JY, Fan CY.
Induced expression of syndecan-1 in the stroma of head
and neck squamous cell carcinoma. Mod Pathol 2003; 16:
796-801.



This document is a scanned copy of a printed document. No warranty is given about the accuracy
of the copy. Users should refer to the original published version of the material.



