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Twelve laryngeal squamous cell carcinoma cases (7 
laryngeal and 5 hypopharyngeal  cancer; 15 samples) 
were analysed by immunohistochemistry for the 
expression of invasion markers CD44v6/v3, NM23 
and matrix metalloproteinase, MMP2. The laryn- 
geal ep i the l ium s h o w e d  CD44v6+/v3+/NM23 
/MMP2 phenotype.  When tumors were grouped 
into TNM categories the phenotype of the T2 and 
T3 tumors was similar, characterised by decreased 
CD44v3 + and lack of MMP2 expressions. Mean- 
whi le  the NM23 expression was more frequent in 
T3 tumors. In T4 stage the frequency of NM23 and 
MMP2 posit ive cases increased (5/6 and 4/6, respec- 
tively) but  there was  no correlation wi th  the 
appearence of lymph node metastasis. Comparison 
of the phenotype  of laryngeal and hypopharyngeal  
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tumors, irrespective of the TNM stages, revealed 
characteristic differences: T2 stage laryngeal tumors 
showed decreased CD44v3 and occasional NM23 
and MMP2 positivity, whi l e  in T3 stage these 
tumors were characterised by increased frequency 
of NM23 positivity. The phenotype  of the hypopha-  
ryngeal tumors was significantly different with a 
high frequency of MMP2 positive cases (5/6) and 
NM23+/low CD44v3 § phenotype.  The sharp differ- 
ences in the phenotypes  of laryngeal and hypopha-  
ryngeal carcinomas were connected to the differ- 
ences in their invasive capacity unl ike to the size of 
the tumors, since the T4 stage hypopharyngeal  
tumors had a significantly smaller size than laryn- 
geal ones, even at lower stages. (Pathology Oncology 
Research Vol 4, No 1, 14-21, 1998) 

immunohistochemistry 

Introduction 

Head and neck cancer falls behind the more frequent 
malignancies such as lung, breast, prostate and GI tract 
cancers, however the frequency of the disease is much 
higher in particular subpopulations (alcohol abusers and 
heavy smokers). The interest of clinicians and researchers 
can partially be explained by the fact that though the most 
frequent histological type of head and neck cancer is 
squamous cell carcinoma the biological behaviour of the 
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tumor in various anatomical locations is diverse. This fact 
may suggest that beside the diversity of the local 
microenvironment, squamous cell carcinoma may have a 
diverse malignant phenotype as well. Laryngeal and 
hypopharyngeal cancers provide a model for studying 
diversity of the invasive phenotype of tumors with simi- 
lar histology. Unlike laryngeal cancers, hypopharyngeal 
counterparts are more aggressive, regional lymph node 
metastases develop earlier and distant metastases are 
more prevalent. This can only partially be explained by 
the differences between the microanatomy of the two 
regions, therelore comparison of the tumor invasive phe- 
notype is validated. 

Invasion and metastasis are the ultimate characteristics 
of malignancy, however, tumors with similar morphology 
may express different invasive/metastatic phenotype. 
Invasiveness is regulated by various cellular and host fac- 
tors. As far as the tumor cells are concerned, the invasive 
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Table 1. Clinical data 

s e x  
TNM 

localisation histology status recidive metastasis 
survival 
(month) 
outcome 

G1 f GL SCCC T2NOM0 
G2 in GL SCCC T2NOM0 
G3,G8 m SGL SCCC T3N2M0 
G4 f SGL SCCC T2NOM0 
G5 m GL SCCC T2NOM0 
G6,G7 m GL SCCC T3NOM0 
G9 f GL SCCC T4NOM0 
H1 m HPH SCCC T3N2M0 
H2 m HPH SCCC T4N2M0 
H3 m HPH SCCC T4NOM0 
H4, H5 m HPH SCCC T4NOM0 
H6 m HPH SCCC T4N3M1 

local 

local 
local 
local 

lnd 

lnd 

lung 

50-alive 
46-alive 
32-alive 
42-alive 
22-alive 
24-alive 
5 - exit 
30-alive 
41-exit 
9-exit 
8-exit 
2-exit 

GL = laryngeal; SGL -- supralaryngeal; HPH = hypopharynx 
SCCC = squamous cell carcinoma; lnd = lymph node 

potential is characterised by an aggressive interaction with 
the extracellular matrix (adhesion, digestion and ultimate 
cross-migration)] resistance to local immune effector 
mechanisms 2 and a sustained growth potentiaP during the 
entire process. Studies indicate that the expression of cer- 
tain genes is responsible for the development of a more 
aggressive phenotype therefore these have been termed 
metastasis genes. The first of these genes discovered was 
the CD44 adhesion molecule which could be expressed in 
various splice variants; among them the v6 is considered to 
be responsible for metastatic phenotype. 4 Since the majori- 
ty of tumors - especially those of the epithelial origin - 
have to cross basement membranes, the expression of 
enzymes specific for collagen type IV degradation is of spe- 
cial importance. Matrix metalloproteases are expressed by 
normal cells as MMP9 while the other variant, MMP2, is 
more frequently found in tumor cells and is also considered 
to be a metastasis promoting factor. 5 On the other hand, a 
gene with metastasis suppressing potential was also found, 
namely the NM23, 6 which is an NDP kinase with a loosely 
characterised function. Several metastatic tumor types 
downregulate NM23 gene expression, indicating the inva- 
sion inhibiting potential of the gene product] However, 
contrary to these data the expression of NM23HI in head 
and neck squamous carcinomas was found to be upregulat- 
ed with the progression of the disease. 8 

Prognostic factors for laryngeal cancer have been stud- 
ied extensively, and can be grouped into proliferation fac- 
tors and invasion markers. Among the proliferation mark- 
ers Ki67 and bcl2 expressions were not correlated to prog- 
nosis 9 unlike the c-erbB1/EGFr, ~~ p53 overexpressions 11 
and DNA ploidy. 9 On the other hand, several inva- 
sion/metastasis factors were also studied, where a strange 
phenotype was identified; the more invasive laryngeal 

cancers tend to down-regulate expression of the CD44v6 
metastasis gene. ~ Furthermore, in laryngeal cancers with 
less favourable prognosis the expression of various 
cathepsins was found to be upregulated 12 while the adhe- 
sion molecule syndecan-1 was downregulated.13 

The aim of the present study was to analyse the expres- 
sion of certain invasion markers in laryngeal and hypopha- 
ryngeal squamous cell carcinomas by immunohistochem- 
istry. The unique splice variant of the CD44, the heparan 
sulphate proteoglyean, v3,14 was chosen because it has not 
been studied in epithelial tumors though it is the only vari- 
ant of CD44 with growth factor-binding potential. Also, the 
matrix metalloproteinase MMP2 expression has not been 
studied in this tumor type before. Finally, NM23 was also 
tested because of the contradictory results of its overex- 
pression in squamous cell carcinomas of  the head and neck. 

Materials and Methods" 

Patients 

Twelve patients with laryngeal and hypopharyngeal 
tumors were used in this study. In three cases repeated 
biopsies were performed and all the 15 tumor samples 
were used for pathological analysis. The most important 
clinical data of the patients including survival are shown 
on the Table 1. The GI- ,  G2-, G5-1abelled tumors origi- 
nated from the laryngeal free margin, with sub-laryngeal 
spreading. The G6-, G7-, (Figure 1) G9-1abelled tumors 
were advanced tumors of laryngeal origin, showing 
supralaryngeal or intralaryngeal spreading. Local invasion 
of the G9-tumor broke through the thyroid cartilage and 
the tumor spread toward the prelaryngeal muscle. The 
G3,8- and G4-1abelled tumors were supralaryngeal, start- 
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Table 2. Sizes of the laryngeal tumors 

Diameter (cm) 
Vertical Horizontal 

GI 2,1 2,8 
G2 1,7 2,6 

G3,8 3,9 3,2 
G4 2,3 1,8 

G5 1,8 2,2 

G6,7 2,7 3,3 
G9 2,5 4,1 

Figure 1. Whole horizontal organ section of the larynx. 
Carcinoma of laryngeal origin (G7) is on the left side, infiltrat- H1 
ing the whole paralaryngeal space. Cc: tumor, E: epiglottis, CT: H2 
thyreoid cartilage. Mallory trichmm staining. H3 

H4,5 
H6 

0,8 2,1 
0,6 0,8 
1,0 0,8 
1,2 1,8 
1,0 1,5 

Figure 2. Parasagittal section of the larynx. The carcinoma 
originating from the epilaryngeal laryngeal surface (G4) is seen 
to invade the pre-epilaryngeal space. Cc: tumor, CT: thyreoid 
cartilage, CV: corda vocalis. Mallory trichrom staining. 

Figure 3. Whole horizontal organ section of the larynx. A 
small-sized hypopharynx carcinoma (146) is observable in the 
right pyriform recess (PR). Details of the lateral pharynx wall 
(WH) are also detectable to the right of the section. Cc: tumor, 
CT: thyreoid cartilage. Mallory trichrom staining. 

ing from the epi-laryngeal laryngeal surface (Figure 2). 
The course of their local invasion was the pre-epilaryngeal 
space and the laryngeal spreading of the G3,8 tumor dis- 
abled laryngeal movement. The tumors labelled H1, H2, 
H3, H4,5 and H6 (Figure 3) were hypopharyngeal, origi- 
nating from the pyriform recess. The H2, H3 tumors start- 
ed from the lateral wall of the pyriform recess and showed 
spreading towards the hypopharynx. The H1, H4,5 and H6 
tumors enclosed the whole pyriform recess and infiltrated 
part of the hypopharyngeal lateral wall. The sizes of the 
primary tumors are demonstrated in Table 2, the first size 
showing largest vertical diameters, the second showing 
horizontal diameters. Tumors were treated primarily with 
surgery, followed by local irradiation. 

lmmunohistochemisn3' 

Paraffin sections of surgically removed tumor samples 
were mounted onto Superfrost slides, deparaffinized and 
antigen retrieval technique was applied by using 
microwave exposure as described. ~5 Endogenous peroxi- 
dase activity was inhibited by H202 preincubation while 
non-specific binding sites were blocked by 3% BSA/PBS 
(30 rain). CD44v6 and CD44v3 were detected by using 
mouse monoclonal anti-CD44v6 and v3 antibodies (R&D, 
UK) diluted 1:100. NM23H1 protein was detected with 
mouse monoclonal anti-NM23H1 antibody (Novocastra) 
diluted 1:100. MMP2 metalloproteinase protein was 
detected by a rabbit anti-MMP2-peptide antibody (pro- 
duced as described ~6) diluted 1:50. Sections were incubat- 
ed with the primary antibodies for 60 rain at 37~ After 
washings with 3% BSA/PBS the bound antibodies were 
detected by biotin conjugated anti-mouse or anti-rabbit 
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Figure 4. Expression of CD44 variants in laryngeal and hypopharynx tumors. (a) CD44v6 in normal squamous laryngeal epitheli- 
um. Note the intense intercellular reaction in the basal-suprabasal cell layer�9 (b) Case G6. Note the intense intercellular reaction for 
CD44v6 in tumor cell nests. (c) Case H1. The tumor tissue is negative for CD44v6 unlike the associated covering epithelium. (d) 
CD44v3 in normal squamous laryngeal epithelium. (e) Case G8. Note the heterogenous intercellular reaction for CD44v3 in tumor 
cell nests. (79 Case H1. The tumor tissue is negative for CD44v3. x500 

IgG (Dako) diluted 1:200 in PBS/BSA and Streptavidin- 
peroxidase (l:100 dilution, Dako). Peroxidase enzyme 
activity was detected by AEC/H202 and sections were 
stained with haemalaun or methyl green, hnmunologic 
reactions were quantitated by determining the percent of 
positive tumor cells. Three areas were scored by counting 
100 tumor cells in each field/tumor. 

Results 

Twelve cases of  laryngeal and hypopharyngeal tumors 
were used in our study (Table I). In all cases the histolog- 
ical diagnosis was squamous cell carcinoma. The tumors 
were localised to the larynx (7 cases) and the hypopharynx 
(5 cases). Staging was determined according to the UICC 
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Figure 5. Detection of NM23H1 in laryngeal tumors. (a) Case G8. Note the negative reaction of tumor cell nests and the intense 
cytoplasmic labelling in the tumor infiltrating lymphoid cells, x500. (b) Case G6. Intense reaction for NM23H1 in tumor cells in 
the invasive papilla, x500 

protocol. 22 There was a strong male predominance among 
the patients. The majority of the laryngeal tumors was 
diagnosed with T2 status(4/7) while the rest with T3 and 
one case with T4. Fatal outcome only occurred in one T4 
case. It was shocking to realise however, that hypopharynx 
tumors were diagnosed with T4 status except one patient 
(Table 1) and from the 5 hypopharynx cases only one sur- 
vived at the end of  the study period. 

The epithelium of the larynx was positive for CD44v6 
antibody mainly in the basal and spinocellular layers and 
was shown in the intercellular junctions (Figure 4a). The 
intensity of the immunoreaction for CD44v6 was variable in 
carcinomas; in some tumors it is persisted in the junctional 
areas (Figure 4b) but in others it was negative (Figure 4c). 

The normal squamous epithelium of the larynx exhibit- 
ed intense labelling for CD44v3 which was localised to 
intercellular junctions of  the basal and spinocellular cell 
layers. The labelling became weak or negative with the 
keratinization of the cells (Figure 4d). Both NM23H1 and 
MMP2 immunoreactions were negative in the normal 
epithelium (data not shown). 

CD44v3 expression was heterogenous in tumor cell 
nests, mainly confined to the baso-spinocellular areas 
where the stratified centers were mostly negative. The per- 
cent of positive cells as well as the intensity of the reaction 
were found to be heterogenous (Figure 4e and d') in the 
individual tumors. 

Tumors could be divided into two categories in respect 
to the NM23H 1 expression; negative (Figure 5a) and pos- 
itive (Figure 5b). The NM23HI protein was localised in 
the cytoplasm of epithelial cells where inflammatory lym- 
phocytes served as inner positive controls (Figure 5a). 
Among the positive tumors low and high expressors could 
be found, where >50% positivity characterised the latter. 

The MMP2 protein was rarely detected in the tumor 
cells of tissues studied, and it was localised to the cyto- 
plasm mostly of the keratinizing cells in the squamous cell 
nests (Figure 6). On the other hand, stromal cells (fibrob- 
lasts and histiocytes) regularly exhibited intense reaction 
in the tumors (data not shown). 

Seven out of  15 tumor tissue samples exhibited a 
phenotype similar to the normal epithelium 

A 

q' 

B 

d 

Figure 6. Detection of MMP2 in laryngeal and hypopharynx tumors. (a) Case GS. Note the negative cytoplasmic reaction of tumor 
cells for MMP2. x500. (b) Case H1. Note the intense cytoplasmic reaction qf tumor cells for MMP2. xSO0 
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Table 3. Expression of invasion markers in laryngeal 
and hypopharyngeal  cancers 

Stage CD44v3 NM23 MMP2 
(normal epithel 77 - -) 

T2NOM0 46 - - 
T2NOM0 28 - - 
T2NOM0 79 48 + 
T2NOM0 32 - - 

3/4 decr 1/4 incr 1/4 incr 

T3NOM0 24 - - 
T3NOM0 97 38 - 
T3NOM0 38 - - 
T3N2M0 - 93 + 
T3N2M0 62 - - 

315 decr 2/5 incr 1/5 incr 

T4NOM0 46 19 - 
T4NOM0 55 65 + 
T4NOM0 41 39 - 
T4NOM0 89 58 + 
T4N2M0 68 - + 
T4N3M1 41 50 + 

316 decr 5/6 incr 4/6 incr 

numerical  = % of positive tumor  cells; incr = increased; decr 
= decreased (>25%); + = occurrence of positive cells (MMP2) 

A m o n g  the la ryngeal  tumors  of  T3 stage, bes ide  

decreased CD44v3 ,  the N M 2 3 H 1  posi t ive  tumors  were 

more  frequent .  In the hypopha ryngea l  tumors  decrease  in 

CD44v3  express ion  was less p reva len t  but  apart  f rom the 

h igh f requency  o f  N M 2 3 H 1  express ion,  M M P 2  posi t ivi ty  

was the ha lhnark .  

Discussion 

This  is the first report  on  the un iversa l  express ion  of  

the C D 4 4 v 3  spl ice var ian t  in laryngeal  cancers  which  par- 

allels the express ion  of  the v6 one. It is in teres t ing  f rom 

this  point  of  view, tha t  the no rma l  laryngeal  ep i the l ium 

s t rong ly  e x p r e s s e s  the  C D 4 4 v 3  v a r i a n t  in the  

basa l / suprabasa l  cell  layer  - aga in  s imi lar ly  to the v6. The 

express ion  o f  the v3 spl ice var ian t  in tumors  is he teroge-  

nous  and  does not  seem to cor re la te  with  t umor  type, 

stage or  lymph  node  status. 

Table 4. Expression of invasion markers in laryngeal 
and hypopharyngeal  cancers 

Localisation volume (cm ~) CD44v3 NM23 MMP2 
(normal epithel 77 - -) 

G1-T2  6.5 46 - - 
G2-T2  3.9 28 - - 
G4-T2  3.9 79 48 + 
G5-T2  3.7 32 - - 

(CD44v3§  ] M M P 2  ) (Table 3) where  on ly  one  
G6-T3  

out  of  the  seven  spec imens  exh ib i t ed  focal M M P 2  posi-  G7-T3  

t ivity.  In n ine  out  o f  15 samples  C D 4 4 v 3  exp re s s ion  was G3-T3  

lowered  c o m p a r e d  to the normal  ep i the l ium whereas  in 8 G8-T3  

out  of  15 samples  the  N M 2 3 H 1  pro te in  appea red  in the G9-T4  

tumors .  On ly  a minor i ty  of  t u m o r  samples  (6 out  o f  15) 

con t a ined  sca t te red  M M P 2  pos i t ive  t u m o r  cells. 

W h e n  the tumors  were grouped into T N M  categories  

(Table 3) the pheno type  o f  the T2 and  T3 tumors  was very 

s imi lar ,  c h a r a c t e r i s e d  by  dec reased ,  bu t  s i gn i f i can t  

CD44v3  express ion  with only occas ional  M M P 2  posi t ive H1-T3  
H 2 - T 4  

tumors.  In the T4 stage the f requency of  the decreased  
H 3 - T 4  

CD44v3  express ing  tumors  was s imilar  to other  stages, but  H 4 - T 4  

both  the N M 2 3 H I  and M M P 2  posi t ive  tumors  were more  H 5 - T 4  

prevalent  (5/6 and 4/6 respect ively) .  There  was no  correla-  H 6 - T 4  

tion be tween  the node  pos i t ive  cases and  the express ion  of  

a cer tain marke r  phenotype .  

W h e n  the tumors  were grouped  into categories  accord- 

ing to thei r  ana tomica l  locat ion irrespect ive of  their  stage 

(Table 4) the pat tern  of  marke r  express ion  in the individ-  

ual group b e c a m e  more  characteris t ic .  Laryngeal  tumors  

of  T2 stage were  charac ter i sed  by decreased CD44v3  

express ion  and  only  occas ional  NM23H1 and  M M P 2  

expression.  

T2 4.5_+0.7 3 / 4  dec r  1 / 4  incr  1 / 4  incr  

97 38 
12.6 24 - 

38 
17.2 62 - 
26.3 46 19 

T 3 / 4  18.7_+4.0 3 / 5  dec r  2 / 5  incr 0 / 5  incr  

total laryngeal 6/9 decr 3/9 incr 1/9 incr 

0.70 - 93 + 
1.50 68 - + 
3.34 41 39 - 

89 58 + 
1.36 55 65 + 
0.79 41 50 + 

total hypopha- 
ryngeal 1.54_+0.48 3/6 decr 5/6 incr 5/6 incr 

G = glottis; H = hypopharynx;  numerica l  = % of posit ive 
tumor  cells; incr = increased; decr = decreased (>25%); + = 
occurrence of positive cells (MMP2). Tumor volume data are 
expressed as means  _+ S.E.M. and  were calculated by  the for- 
mula  of (a2xbx~)/6 
where  a and  b are the measured  diameters  (a<b) (see Table 2). 
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Our study further supports those previous observa- 
tions ~~ that head and neck cancers, especially laryngeal 
cancer, acquire a unique phenotype during tumor progres- 
sion characterised by the downregulation of CD44v6 and 
v3 splice variants and the upregulation of NM23HI genes. 
By definition, the invasive potential in various other tumor 
types (colon) is correlated to the upregulation of CD44v617 
metastasis promoting genes and the downregulation of 
NM23HI metastasis suppressor genes]  This indicates that 
the same molecules identified as metastasis factors in one 
tumor type may have opposite functions in other tumor 
types. Since the normal epithelium of the larynx is charac- 
terised by CD44v3/v6 expression and negativity for 
NM23HI,  this "normal" phenotype will change during 
carcinogenesis and tumor progression. However, among 
the 12 cases, 5 tumors preserved the original phenotype of 
CD44§ though these tumors were occasional 
in the T4 group. Loss of this phenotype does not correlate 
with the nodal status of these tumors. 

Our study indicated that in laryngeal c a n c e r -  similar to 
other types of head and neck cancer ~ - the advancing T 
status parallels the upregulation of NM23HI expression 
and we have provided new data that hypopharyngeal 
tumors have similar phenotype in this respect to the laryn- 
geal tumors. 

Comparison of laryngeal and hypopharyngeal carcino- 
mas indicated that beside the similar metastasis marker 
phenotype (CD44/NM23HI) there is a difference in the 
expression of a matrix metalloproteinase MMP2, namely 
the hypopharyngeal tumors are characterised by the expres- 
sion of this enzyme. Since T4 tumors were more frequent 
in this limited study among hypopharyngeal tumors, we 
can not exclude the possibility that the appearance of 
MMP2 expression reflects the higher T status. However, 
the MMP2 expression could well be the hallmark of 
hypopharyngeal cancer phenotype since the size of these 
tumors are much smaller at T4 stage than laryngeal ones at 
a lower stage. This suggests that MMP2 expression in 
hypopharyngeal cancer is acquisited at an earlier stage of 
tumor progression than in laryngeal cancer. In other 
anatomical locations, squamous cell carcinoma cells exhib- 
ited increased MMP2 or 9 expressions with the more 
advanced stage of the disease J* As the clinical course of 
hypopharyngeal tumors is much less favourable than that 
of laryngeal tumors it is suggested that MMP2 expression 
could well be one of those invasive phenotype characteris- 
tics which may explain this difference, since the histologi- 
cal type or even other phenotypic characteristics - includ- 
ing CD44v6/v3 and NM23H1 expressions - are highly 
similar. 

In case of head and neck cancers including laryngeal 
ones several biomarkers have been suggested, the expres- 
sion of which either correlates to the transformed pheno- 
type or to tumor progression. Among them three cate- 

gories can be identified, expression of genes which regu- 
late cell proliferation or differentiation and those which 
might have function in invasion and metastasis. ''~ 

The proliferation rate of laryngeal cancer has been 
shown to correlate to tumor progression detected by Ki- 
67, ~ MIB1 > and PCNA labelling. 9 It is also important to 
note that the expression of EGFR in laryngeal cancer is 
considered to be associated with the progression of this 
tumor typeJ ~ On the contrary, data on the role of tumor 
suppressors as p53 and mdm2 are controversial 92~ in the 
determination of laryngeal tumor progression. 

On the other hand, it is accepted that tumor progression 
is regulated by several genes which are not related to cell 
proliferation, rather than to the metastatic process. 
Laryngeal cancer as shown in this report provides an 
example that biological dogmas do not exist. Genes which 
have been shown to be metastasis promoters (CD44v6,v3) 
or metastasis inhibitors (NM23) have opposite roles in 
laryngeal and hyopopharyngeal cancers. The expression of  
metastasis genes, CD44v6 and v3, is downregulated while 
the expression of NM23 metastasis suppressor is upregu- 
lated in this tumor type with progression to a more 
advanced disease (with a higher T status) though the 
expression is not associated to lymph node metastasis. It is 
tempting to speculate that the expression of CD44(v6/v3) 
may be conversely linked to the expression of NM23 in 
normal cells as seen in the squamous epithelium. This bal- 
anced expression may be changed during tumor progres- 
sion where down- or upregulation of one of the gene may 
occur independently. However, the imbalance between the 
expression of the metastasis-related genes CD44 and 
NM23 may be insufficient for tumor invasion in case of 
laryngeal cancer. The acquisition of matrix degrading 
potential seems to be equally important in this tumor type. 
We have provided evidence that induction of the expres- 
sion of MMP2 type IV collagenase in hypopharyngeal 
cancer leads to a much more aggressive phenotype, when 
the CD44/NM23 imbalance is very similar. Previous 
reports have indicated that in other types of head and neck 
cancers (all squamous cell carcinomas) the expression of 
MMP2 collagenase :~ as well as the expression of some 
cathepsins 12 are closely related to a more aggressive bio- 
logical behaviour. These enzymes are capable of degrad- 
ing the basement membranes around the epithelial tumor 
nests, the vascular subendothelial matrices as well as the 
interstitial matrix, thereby providing a powerful universal 
weapon for tumor cells ready to migrate. 

Collectively, these data shed some light on the differ- 
ences between the biological behaviour of laryngeal and 
hypopharyngeal cancers. Though these tumors have a sim- 
ilar phenotype they are characterised by different MMP2 
expression which might explain the more aggressive 
behaviour of hypopharyngeal cancers. The data also indi- 
cate that ix,, certain tumors the proliferative characteristics 
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are not necessari ly related to the invasive/metastat ic  phe- 

notype,  since hypopharyngeal  tumors are characterised by 

an early invasion at a much smaller primary size than 

laryngeal cancers.  All these information suggest  that a dif- 

ferent therapeutic strategy may be required in the manage-  

merit of  hypopharyngeal  cancers where matrix degrading 

enzymes  are considered as primary targets. 
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