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Summary The syndecans are a family of cell-surface heparan sulphate proteoglycans that regulate cell behaviour by binding extracellular
matrix molecules such as growth factors. The syndecan family has four members, of which syndecan-1 is the most studied and best
characterized. We have studied the prognostic significance of syndecan-1 expression in squamous cell carcinoma (SCC) of the head and
neck treated with surgery and post-operative radiotherapy. Paraffin-embedded tissue samples taken from 175 patients with primary SCC,
followed up from 2 to 15 years after surgery, were studied for expression of syndecan-1 by immunohistochemistry. A low number (≤50%, the
median value) of syndecan-1-positive tumour cells was associated with low histological grade of differentiation (P < 0.0001), a large primary
tumour size (T1–2 vs T3–4, P = 0.02), positive nodal status (N0 vs N1–3, P = 0.0006), and high clinical stage (stage I or II vs III or IV,
P < 0.0001). Low syndecan-1 expression was also associated with unfavourable overall survival in a univariate analysis (P = 0.001). In a
multivariate survival analysis, the clinical stage and syndecan-1 expression were the only independent prognostic factors. We conclude that
syndecan-1 is a novel prognostic factor in SCC of the head and neck treated with surgery and post-operative radiotherapy.
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Table 1 Site and stage distribution of 175 SCCs of the head and neck

Primary tumour Stage n (%)

Larynx
2 6 (12)
3 32 (63)
4 13 (25)

Tongue
1 20 (40)
2 11 (22)
3 16 (32)
4 3 (6)

Oral cavitya

2 9 (20)
3 20 (46)
4 15 (34)

Tonsil
1 1 (7)
2 2 (13)
3 5 (33)
4 7 (47)

Hypopharynx
2 1 (7)
3 8 (53)
4 6 (40)

aSCCs of the lower gum or the floor of the mouth.

Table 2 Association between syndecan-1 expression and seven
clinicopathological factors in SCC of the head and neck (staining with B-B4,
n = 167)a

Factor Percentage of syndecan-
1-positive tumour cells

≤50% >50%
n (%) n (%) P

Histological gradeb

Grade I 15 (30) 35 (70)
Grade II 30 (43) 40 (57)
Grade III 33 (94) 2 (6) <0.0001

Stage
1–2 13 (27) 35 (73)
3–4 75 (63) 44 (37) <0.0001

Nodal status
N0 38 (41) 55 (59)
N1–3 50 (68) 24 (32) 0.0006

Tumour size
T1–2 37 (44) 47 (56)
T3–4 51 (61) 32 (39) 0.02

Karnofsky’s performance status
60–80 49 (52) 46 (48)
90–100 39 (54) 33 (46) 0.74

Width of the surgical resection
marginc

<0.5 cm 43 (52) 40 (48)
0.5–2.0 cm 43 (53) 38 (47) 0.87

Gender
Male 63 (53) 57 (47)
Female 25 (53) 22 (47) 0.94

aEight slides were excluded because of technical reasons. bTwelve
carcinomas were of a non-keratinizing type and were not graded. cThree
cases had incomplete data.
         
   

          


        


a

         
        

   
            b


 




        




Patients


          
      
         

       
n  n  
n  n  n  
  n        




     
         


 
 


   



Histology



        

       
British Journal of Cancer (1999) 79(3/4), 558–564© Cancer Research Campaign 1999



560 A Anttonen et al



Immunohistochemistry

      

        
        
      



British Journal of Cancer (1999) 79(3/4), 558–564

A

C

Figure 1 Haematoxylin and eosin-stained sections (A and C) from SCCs of the h
immunohistochemistry (stained with 104–9 antibody (B and D). Well-differentiated 
positivity in staining for syndecan-1, although the staining intensity varies markedly
cells are positive for syndecan-1 (D). All magnifications ×360
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D

ead and neck, and same sections stained for syndecan-1 by
SCC of the tongue (A), in which 100% of the tumour cells show at least some
 (B). Poorly differentiated SCC of the larynx (C), where none of the tumour
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Table 3 Association between syndecan-1 expression and seven
clinicopathological factors in SCC of the head and neck (staining with 104–9,
n = 175)

Factor Percentage of syndecan-1-
positive tumour cells

≤80% >80%
n (%) n (%) P

Histological gradea

Grade I 7 (13) 46 (87)
Grade II 16 (21) 59 (79)
Grade III 21 (60) 14 (40) <0.0001

Gender
Male 42 (33) 84 (67)
Female 8 (16) 41 (84) 0.03

Width of the surgical resection
marginb

<0.5 cm 31 (35) 57 (65)
0.5–2.0 cm 19 (23) 65 (77) 0.07

Karnofsky’s performance status
60–80 24 (24) 75 (76)
90–100 26 (34) 50 (66) 0.15

Nodal status
N0 25 (26) 72 (74)
N1–3 25 (32) 53 (68) 0.36

Stage
1–2 13 (26) 37 (74)
3–4 37 (30) 88 (70) 0.63

Tumour size
T1–2 24 (28) 62 (72)
T3–4 26 (29) 63 (71) 0.85

aTwelve carcinomas were of a non-keratinizing type and were not graded.
bThree cases had incomplete data.
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Figure 2 Survival by syndecan-1 expression in 167 patients with SCC of
the head and neck (stained with B-B4)

      
          

      NN
       

          

   


      


   ×     
  
        

         
        
        

       


Statistical analysis

        
      
        
       
       


P





     


        



        
P  

P  P  
P  

          



          
         


        


       
© Cancer Research Campaign 1999





British Journal of Cancer (1999) 79(3/4), 558–564



562 A Anttonen et al

Table 4 Prognostic value of nine factors in SCC of the head and neck

Factor n Two-year P-value
survival (%)

Clinical stage
St 1–2 48 86
St 3–4 119 51 0.0002

Tumour size
T1–2 84 76
T3–4 83 47 0.0002

Nodal status
N0 93 72
N1–3 74 47 0.0009

Syndecan-1 (stained with B-B4)
≤50% 88 50
>50% 79 72 0.001

Karnofsky’s performance status
60–80 95 57
90–100 72 67 0.006

Syndecan-1 (stained with 104–9)
≤80% 50 47
>80% 125 66 0.02

Width of the surgical resection
margina

<0.5 cm 83 54
0.5–2.0 cm 81 67 0.02

Histological gradeb

Grade I 50 71
Grade II 70 57
Grade III 35 53 0.05

Gender
Male 120 61
Female 47 61 0.50

aThree cases had incomplete data. bTwelve carcinomas were of a non-
keratinizing type and were not graded.
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Figure 3 Survival by syndecan-1 expression in 50 patients with SCC of the
larynx (stained with B-B4)

Figure 4 Survival by syndecan-1 expression in 175 patients with SCC of
the head and neck (stained with 104–9)
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Table 5 Results of Cox’s stepwise proportional hazard model in SCC of the head and neck

Factor β s.e. β/s.e.a P RRb Step of
(95%<1) removal

Clinical stage
(3–4 vs 1–2) 0.75 0.30 2.46 <0.001 2.1 (1.2–3.8) 1

Syndecan-1 expression
(B-B4)
(≤50% vs >50%) 0.65 0.24 2.72 0.016 1.9 (1.2–3.1) 2

Width of the surgical margin
(<0.5 cm vs 0.43 0.23 1.91 0.055 1.5 (1.0–2.4) 3
0.5–2.0 cm)

Histological grade
(III vs II vs I) NSc

Karnofsky’s status
(≤80 vs >80) NS

Tumour size
(T3–4 vs T1–2) NS

Nodal status
(N1–3 vs N0) NS

aβ is the estimated regression coefficient of the hazard function, s.e. is the standard error and β/s.e. describes their significance. bRR is the relative risk,
95% confidence limits are given for the relative risk of death. cNS not significant.
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