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Increasing research initiatives in head and neck cancer
over the past 5 years have resulted in the identification
of several ‘new’ biologic parameters which may be of
prognostic importance. This review discusses the
limitations of traditional parameters and outlines several
promising developments in the study of proliferation
markers, molecular biology, immunobiology and flow
cytometry as they relate to head and neck cancer.
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Introduction

Although squamous cell cancers (SCCs) of the head
and neck region represent only 5-10% of newly
diagnosed malignancies in the Western world, in
many Third World countries, they represent one of
the most common forms of solid tumor in adult
life.! Desai’ estimates that head and neck cancers
constitute 28% of the total cancer load in India and
represent nearly 5000 newly diagnosed cancer
patients presenting annually to the Tata Memorial
Institute.

Traditional therapy with surgery andjor radio-
therapy may be curative in selective cases; however,
the prognosis for head and neck SCCs is poor, with
a 5 vear survival rate of approximately 25-40%.’
Encouraging data from the SEER Program
demonstrate a reduction in mortality of 16.2% for
patients with cancers of the oral cavity and pharynx
when during the same period (1973-1987) the
incidence of these cancers declined by 1.3%.* Quite
apart from the early and late treatment-related
functional .cosmetic morbidity, it is also important
to appreciate the considerable socio-economic
impact of head and neck cancer. Incurable disease
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following treatment failure almost invariably
remains localized to the head and neck region and
terminal suffering is frequently protracted and
distressing.

To provide each patient with optimal treatment,
it is important to predict the future biologic
behavior of head and neck cancers as precisely as
possible. Prognostic information is therefore
essential for the evaluation, judgement and optimal
treatment of patients.

Given the world-wide impact of head and neck
cancer, it is somewhat surprising that basic research
into this disease has been a relatively neglected
cause. Recent technologic advances have proven to
be powerful tools in understanding basic biologic
aspects of cancer growth and behavior. It is
therefore timely to review the prognostic factors
associated with cancers of the head and neck region,
emphasizing how some of the more recent advances
in molecular biology and related disciplines may be
adding to our understanding of this disease.

Tumor stage, histologic grade
and other pathologic criteria

The size of the primary malignant lesion and the
status of cervical lymph nodes (T,N status) are
fundamental characteristics used to describe the
extent or stage of a tumor and these clinical factors
alone greatly influence therapy and the clinical
course of head and neck SCCs.” However, there has
been much debate over the clinical relevance of the
TNM classification (International Union Against
Cancer), given that it does not account for other
important tumor-host characteristics such as gross
tumor appearance, site of the primary lesion, degree
of local tumor infiltration, total nodal bulk,
anatomic level of neck nodal involvement, patient
age nor performance status.™® Furthermore, the
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TNM classification assumes that anatomic sites are
accessible to accurate measurement. Hence, the
appearance of several modifications to the original
TNM system.

In general, appropriately treated stage T'1 cancers
can be cured in a high proportion of cases, whereas
stage T4 cancers of the head and neck have a
gloomy prognosis. However, Platz ¢f a/.” have used
the traditional UICC-TNM (1978) criteria and
found that stage 2 and 3 patients did not differ with
respect to their prognosis. They also found that T4
lesions did better than patients with T3 primary
tumors. Even within the stage 4 category, there was
a marked lack of homogeneity as far as prognosis
was concerned. Predicting the survival of patients
with stage T2 and stage T3 disease remains a serious
concern’ and it is a common clinical observation
that patients with T3 NO MO may have a more
favorable prognosis than those which are T1 N1 or
T2 N1 at presentation. The presence of cervical
lymph node metastases has a major impact on
survival® and is the main determinant of prognosis
within the TNM system. The presence of a single
histologically positive lymph node in a patient with
an oral cavity tumor reduces the 5 year survival
expectation by 45%.° Furthermore, survival is
directly proportional to the number of affected
lymph nodes and to the number of nodes with
capsular rupture.’” Extracapsular spread reduces
survival to 11%.> Not only may the measurement of
tumor size be difficult and inaccurate, but the high
proportion of clinically false negative cervical
lymph nodes reflects the subjectivity of current
staging systems.'” Nevertheless, the TNM staging
system provides a basis for planning therapy in
many centers and allows comparison between
reported series. It is axiomatic, however, that stage
is intimately related to other biological determi-
nants of tumor behavior.

The grade of the tumor is based on its histologic
features, specifically the degree of differentiation,
and there is a widely held belief that this has a
significant impact on clinical decision-making and
patient prognosis. For instance, poorly differ-
entiated cancers are clinically more aggressive than
well differentiated ones, regardless of their site of
origin.'" With decrease in the degree of differentia-
tion there is an increased likelihood of regional
lymph node involvement at presentation for SCCs
of the larynx, oral cavity and oropharynx, a reduced
interval between primary treatment and the
presence of recurrent malignancy and a reduced 5
year survival rate. For SCCs, histologic grading is
based primarily on the degree of keratinization
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within the tumor, abnormal nuclear features,
pleomorphism and the number of mitoses,
particularly abnormal mitotic forms, per high
power field. While precise figures vary from site to
site, marked differences in 5 year survival rates have
been reported for oral and oropharyngeal cancers
according to histologic grade, varying from 55%
for the highest differentiated tumors to 20% for the
least differentiated.'

However, studies have demonstrated a high
degree of intra- and interobserver differences in the
histologic grading of a tumor."”™ Wide variation
among observers has been shown in the bias to one
end or the other of the spectrum of differentiation
or their reluctance to leave the middle ground and
to allocate extreme grades. In practical terms
pathologists tend to grade most of the head and
neck SCCs as moderately differentiated. The
aforesaid shortcomings explain, at least in part, the
finding in a number of recent studies that patient
survival is poortly related to conventional histologic
grading.

Several attempts have been made to evaluate
histologic parameters in relation to grading and
biologic behavior. Jakobsson ef a/.">'® undertook a
comprehensive multiparameter histologic grading
approach to head and neck SCCs. His system
employed eight different morphologic parameters
for the tumor cell population and its relation to
adjacent stromal tissue. An infiltrative growth
pattern, the presence of vascular invasion and
lymphoplasmacytic infiltrates were evaluated as
additional factors to the usual parameters of cell
cytology, mitoses and the degree of keratin
production. Using multivariate analyses, the pattern
of invasion was prognostically significant for small
laryngeal carcinomas, whereas for larger laryngeal
tumors, nuclear pleomorphism became a more
important prognostic index of tumor behavior.
Holm e 4/.' modified Jakobsson’s criteria and
employed three tumor cell parameters (differentia-
tion, nuclear pleomorphism and mitoses) and three
tumor—host relationships (mode of invasion, stage
of invasion and cellular response). Similar studies
have been performed for carcinomas of the
gingiva,'® palate,lg floor of mouth” and orophar-
ynx.”' Although the degree of keratinization and
nuclear pleomorphism contribute to the determina-
tion of tumor grade as single parameters, they have
less value than the pattern of invasion and the
frequency of mitoses in predicting survival.”’ Byrne
et al.”® have suggested that tumor grade at the most
invasive margin has highly significant prognostic
value.



In a further semi-quantitative study of the
relationship between 39 individual histologic
features of 100 intra-oral carcinomas and sub-
sequent behavior,”? it was demonstrated that
many of the commonly used histologic criteria had
little or no predictive value; these included mitotic
activity and the degree of keratinization. Apart
from the poor prognostic finding of lymph node
involvement, histopathologic features which were
significantly correlated with a poor prognosis
included loss of epithelial stratification, the presence
of individual tumor cells in the stroma, and a poorly
developed immune inflammatory response within
and around the tumor.”*** However, these findings
have been disputed by others®® who reaffirm the
traditional belief that 5 year survival is proportional
to degree of tumor differentiation. Much of this
confusion has arisen because the majority of head
and neck SCCs are graded as moderately differ-
entiated (vide supra) and tumor grade does not
correlate as well with biologic behavior as other
strong predictors such as tumor size and nodal
status. It is now becoming clear that tumor grade,
taken alone, is of limited prognostic value in
comparison with clinical staging parameters.

Histologic grades together with other prognostic
factors have been variously combined with or used
as alternatives to the conventional TNM system to
improve the predictive value of tumor staging of
oral cancers.”**?” The TNM system has been
extended to incorporate factors such as the precise
site of the tumor, various histologic criteria (vide
supra) and crude measures of the rate of tumor
growth. Group-based staging data may offer better
prognostic guidelines than the standard TNM
staging system; however, their value to the
individual as a determinant of therapy and survival
is uncertain. Griffin e# a/.”® have previously reported
a prognostic model based on tumor site, T-stage,
N-stage, histology, degree of infiltration, degree of
differentiation, patient age, sex and Karnofsky
performance score for patients receiving radio-
therapy to head and neck cancers. For an entire
group of 2066 patients predicted to have a 90% or
better complete primary tumor response, 94%
remained in initial complete remission at the
primary site at 1 vear and 87% at 2 vears.

Proliferation markers

Evidence from several sources suggests that the
degree of cellular proliferation within tumors holds
some promise of enabling an estimate ot their
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biologic aggression.” *' Estimation of the labeling
index (LI) by /n witro incorporation of tritiated
thymidine by tumor fragments has been a reliable,
albeit long and tedious technique which has yielded
important information in many types of cancer,
confirming the clinical wisdom that fast growing
cancers are more rapidly fatal than slowly growing
ones.”

The advent of monoclonal antibodies to various
cellular antigens and oncogene products has
provided a novel, relatively quick, reproducible and
simple means of studying various characteristics of
their malignant phenotype. Cellular proliferation in
a number of malignancies has been variously
assessed by studying the cellular expression of Ki-67
antigen,* transferrin receptor,” epidermal growth
factor receptor,” proliferating cellular nuclear
antigen® and c-myc oncoprotein.® In one of the few
studies assessing markers of cellular proliferation in
head and neck SCCs, Kearsley e# a/.%’ have reported
strong staining for Ki-67 antigen, transferrin and
epidermal growth factor (EGF) receptor in cells in
mitotic phase at the periphery of SCC whorls and
at the invading cellular margin. Sakai er al”®
demonstrated a similar correlation between mitotic
state and expression of the EGF receptor and c-myc
oncogene product. It is now apparent that the
cellular differentiation of SCCs bears little relation-
ship to the wunderlying cellular proliferation
kinetics.** Dische e# a/.*' have demonstrated high
LI and short duration of DNA synthesis in a series
of verrucous (highly differentiated) SCCs using
bromodeoxyuridine (BrdU) incorporation.

SCC growth rates measured by iz vive BrdU
incorporation and flow cytometry currently hold
the greatest promise in determining the prognosis
for patients treated with radiotherapy. Ploidy
[DNA index (DI)], LI, duration of S-phase (1) and
potential doubling time (T,) can be assessed
within 24 h after BrdU administration to the
patient.* It has been reported that head and neck
SCCs have widely variable T,,,s and that 70% of
these tumors have T,,s of 5 days or less.” Potential
doubling time did not correlate with ploidy status
nor TN status, but shorter T, s were observed in
moderate or poorly differentiated tumors.*> The
BrdU technique is a useful tool for studying the
proliferative behavior of human tumors and
pre-treatment knowledge of individual T.s for
tumors scheduled for radiotherapy may assist the
radiation oncologist in choosing the most effective
fractionation regimen for tumors with T,,s <5
davs and standard fractionation for tumors with
higher values.*
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Cellular DNA content

In contrast to the inaccuracies inherent in some of
the more traditional prognostic criteria, analysis of
solid tumors by flow cytometry (FCM) permits
rapid, objective, quantitative evaluation of cellular
DNA content.* Abnormal cellular DNA content
(aneuploidy), a reflection of chromosomal imbal-
ance, is a well-recognized and common feature of
human cancer which appears to be an important
determinant of survival at a number of tumor
sites.** In addition to assessing DNA content,
FCM also allows some assessment of cellular
proliferative activity (S-phase fraction) and the
presence of high-degree aneuploidy, all of which
may add a new dimension to current clinical and
pathologic classifications of malignancy.

Results of several studies add to a growing body
of evidence which increasingly recognizes the
prognostic significance of cellular DNA content
(ploidy) in a range of solid malignancies.” There is
now compelling evidence in cancers of the ovary,*
breast,” colo-rectum® and osteosarcoma® that
ploidy status is an independent prognostic factor
which has the potential to influence clinical
decision-making.

Kearsley ef /> reported flow cytometric DNA
ploidy measurements on formalin-fixed tumor
specimens from 172 patients with SCCs of the head
and neck region. One hundred and two samples
were chosen retrospectively and a further 70
consecutive patients were analyzed prospectively in
order to assess the prognostic significance of DNA
ploidy and DI. There were no statistically

significant differences between retrospective and
prospective groups in regard to age, sex, TNM
stage, ploidy or DI. Sixty-seven percent of patients
were aneuploid and the proportion of aneuploid
tumors was significantly higher among poorly
differentiated tumors. Survival analysis using Cox
multivariate regression modeling revealed that
DNA aneuploidy and increasing DI were significant
independent prognostic factors for both relapse-free
and overall survival.

Although an assessment of ploidy profile has now
been shown to be an important prognostic factor
in head and neck SCCs (Table 1), not all specimens
with poor prognosis are aneuploid. This finding
may simply mean that all malignant cells were
diploid or the result may represent a sampling error
in situations when a biopsy has been too superficial
to include more infiltrative aneuploid elements.

Alternatively, small aneuploid cellular clones may
have been masked by the large numbers of diploid
cells in some tumors. It is anticipated that these
results will have a significant impact on clinical
decision-making and that assessment of ploidy
status may become a routine test to assist
oncologists in the treatment of individual patients
with head and neck cancers.

Immunobiologic markers

Immunologic deficiencies have been documented in
patients with carcinomas and a number of
investigators have attempted to use this information
in determining prognosis more accurately. Studies

Table 1. A comparison of ploidy studies in head and neck cancer patients

Reference Number of Technique Aneuploidy Comment(s)
(year) evaluable (%)
patients

Hoim (1982)% 45 static 75 worse prognosis for aneuploid SCCs

Johnson et al. (1985)% 73 flow 86 broad overlap of ploidy and clinicopathologic
features; prognostic evaluation not attempted

Kaplan et al. (1986)% 46 flow 41 ploidy related to surgical (T) stage; prognostic
evaluation not attempted

Goldsmith (1987)% 69 flow 74 better prognosis for aneuploid SCCs; ploidy a
powerful prognositic indicator

Tytor et al. (1987)% 50 static 44 non-significant trend for aneuploid SCCs to have
worse prognosis; aneuploid SCCs more
aggressive

Kokai et al. (1988)% 76 not stated 71 ploidy the single most important prognostic
factor for relapse and death

Ensley et al. (1989)%" 165 flow 70 prognostic evaluation not attempted

Kearsley et al. (1991)%® 172 flow 63 aneuploid SCCs had significantly higher risk of

71 relapse and death
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have shown that patients with head and neck SCCs
who have a positive reaction to recall antigens have
a better short-term prognosis than those patients
who are anergic.’® Skin testing using recall antigens
is a measure of cell-mediated immunity and is
theoretically helpful. Eiber and Morton™ have
demonstrated that the response to sensitizing the
skin with dinitrochlorobenzene (DNCB) correlates
better with the stage and clinical course of head and
neck cancer than do results of recall skin tests.
Patients with impaired immunological activity to
DNCB have a high incidence of recurrence
following cancer surgery.”® DNCB reactivity has
correlated well with prognosis and inversely with
the extent of disease.”

More sophisticated indices of cell-mediated im-
mune system involve iz vitro assays of the ability of
patients’ lymphocytes to respond to various stimuli,
including common recall antigens, specific tumor
antigens or non-specific immune stimulants.” In
general, the more impaired the response of lympho-
cytes to the antigen, the worse the prognosis. A
more convenient method of obtaining comparable
information has been demonstrated in the study of
serum glycoproteins, especially alpha 2HS-glyco-
protein.”® Serum levels of acute phase proteins
correlate inversely with /# vitro and in vive para-
meters of cellular immunity, whereas serum levels
of alpha 2HS-glycoprotein correlate directly with
these same parameters.

Another attempt to simplify the study of cell-
mediated immunity has been the analysis of circula-
ting T lymphocytes.®' While the prognostic value
of the percent circulating T lymphocytes of the total
lymphocyte count is controversial,* there is general
agreement that a low absolute number of circulating
T cells is present in patients who develop carcino-
mas and that this decreased number correlates with
increasing stage of disease.’***

Schantz ef /%% have investigated a series
of potential immunologic markers of treatment
response. In an initial study,” thev found that
untreated patients with head and neck cancer
expressed significantly higher levels of Clq-binding
macromolecules, compared to non-cancer controls.
Furthermore, an elevated level of Clq-binding mac-
romolecules within the head and neck cancer popu-
lation was predictive of subsequent non-response to
induction chemotherapv. In a subsequent study
examining a series of 17 cellular and humoral immu-
nologic parameters, Schantz ef al.®® demonstrated
that failure to respond to chemotherapy was
significantly  related to higher levels of total
circulating  immunoglobulin and Clqg-binding
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activity (C1qBA). However, in multivariate logistic
regression analysis, only ClgBA levels were
predictive of cytotoxic response despite a broad
overlap of Cl1gqBA levels between responders and
non-responders. This result requires prospective
confirmation. Further research into the precise
nature of the macromolecules capable of binding
complement and the biologic mechanisms under-
pinning the association between ClqBA and
chemotherapy response is indicated.

Yamanaka e a/.%” assayed the sera of 85 patients
with a range of head and neck cancer sites
for immune complexes and for squamous cell
carcinoma-related antigen. Results suggested that
post-treatment levels of both serum proteins may
provide some broadly useful information regarding
the presence of recurrence. Finally, an intriguing
recent unconfirmed report involving a small
number of head and neck cancer patients by
Byrne et a/%® attaches prognostic significance to
thesus blood groups and hemoglobin levels in
multivariate survival analysis.

Molecular biology

Relatively little is known at the molecular level
about the mechanisms which control the prolifera-
tion and neoplastic behavior of head and neck
SCCs. However, the results of several studies
suggest that oncogene amplifications and allelic
deletions may contribute to the development and
progression of specific human cancers. For instance,
in neuroblastoma N-myc amplification is found at a
high frequency in patients with disease stages 3 and
4.% In addition, the three members of the myc family
are amplified in small cell lung carcinomas, and
c-myc amplification is related to an aggressive
histologic subtype. " Slamon e 4/.”' have demon-
strated that amplification of the HER-2/neu
(c-erbB-2) oncogene occurs relatively frequently in
patients with breast cancer and that it is associated
with early disease relapse and poor overall patient
survival. These data suggest that analysis of
oncogenes and their protein products mayv have
important benefits for cancer patients in the
development of more precise prognostic indices.
Several studies have been undertaken to
determine the incidence and potential significance
of proto-oncogene amplification in head and neck
cancer patients. Although the incidence of on-
cogene amplification has been documented at a
number of loci (Table 2), no clear cut prognostic
results have been obvious. Berenson et 4/.*" have

Anti-Cancer Drugs+ 170/ 41993 423



JH Kearsley and S Thomas

Table 2. Proto-oncogene amplification in fresh head and neck SCCs

Reference Locus studied Number amplified/ Percent
number tested amplified
Hunts et al. (1985)7 EGFR 1/10 10
Yamamoto et al. (1986)7° EGFR 1/6 16
Yokota et al. (1986)7 c-myc 217 28
Yokota et al. (1986)"° EGFR 1/8 12
c-cerbB-2 0/8 0
Eisbruch et al. (1987) EGFR 0/17 0
Tsutsumi et al. (1988)”’ hst-1/int-2 2/5 40
Zhou et al. (1988)7® int-2 2/8 25
Berenson ef al. (1989)™° bel-1 8/23 34
c-myc/Ma-ras 0/17 0
Berenson (1989)%° bck1/int-2 7/20 35
(co-amplification)
Ishitoya et al. (1989)*' EGFR 4/21 19
Saranath et al. (1989)% c-myc/Ki-ras 4/23 17
N-ras 7/23 30
N-myc 9/23 39
L-myc/Ha-ras 0/23 0
Leonard et al. (1991)% c-myc 6/66 9
EGFR 7/66 10
bel-1/int-2 5/66 7
(co-amplification)
TGF-« 0/66 0
c-Ha-ras-1 0/66 0
c-mos 0/54 0
c-erbB-2 0/31 0
c-erbA-2 0/38 0

suggested that amplification of the bc/-1 locus is
more frequently observed in patients with poorly
differentiated head and neck SCCs.

Overexpression of the c-myc gene has been
reported in a number of tumors without amplifica-
tion of the gene and this also appears to be so in
patients with head and neck cancer.”” Elevated
levels of c-myc RNA transcripts were initially
reported by Spandidos ef 4/* in head and neck
SCCs and have since been reported by others.*”
Field e a/.* have reported that quantitation of c-myc
oncoproteins by ELISA was a useful prognostic
marker in a small number of head and neck cancer
patients. Thete was an inverse relationship between
the level of c-myc oncoprotein and duration of
survival. A similar correlation was found between
elevated c-myc expression and clinical outcome
using the myc1-9E10 monoclonal antibody in a
subsequent immunohistochemical analysis.”

The clinical significance of p21ras expression and
prognosis in head and neck SCCs is unclear. Field
et 4/’ have demonstrated that overexpression of
the p21ras correlated with a favorable prognosis in
head and neck SCCs, but this finding is at variance
with that reported by two Japanese groups,’”””
raising the possibility that different environmental
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factors inter-relate in the initiation of head and neck
SCCs in these two different geographical regions.

Leonard e# al.*> have recently reported a study of
oncogene amplification in head and neck cancers;
amplification of at least one gene was found in 18%
of samples. The incidence of proto-oncogene
amplification in head and neck SCC patients is
comparable to that reported for other solid tumors.
However, there was no statistically significant
difference in survival between patients with or
without gene amplification. The presence of
multiple gene amplifications in several patients with
advanced primary tumors suggests that the
accumulation of genetic changes may correlate
more closely with tumor size than with inherent
biologic aggression.

Nucleolar organizer region-
associated proteins

Argyrophilic staining of intranucleolar, non-histone
proteins which are specifically associated with
transcriptionally-active sites of ribosomal DNA
have been investigated as a prognostic index in a
number of malignancies.®** These nucleolar



organizer region-associated proteins (AgNORs) are
of central importance in the regulation of protein
synthesis of a given cell, and their size and number
have been correlated with aneuploidy, tumor grade
and proliferative kinetics.”® The AgNOR technique
is a simple, inexpensive and accurate technique
which can be applied both to formalin-fixed,
paraffin-embedded tissue and to cytologic prepara-
tions. Sano ef a/.”” have reported that high AgNOR
counts in head and neck cancer patients are highly
suggestive of a poor prognosis. Mourad ef /.
found that tumors with a high AgNOR count were
significantly correlated with aneuploidy, tumor
grade and high S-phase fraction.

Other antigenic markers

Since the development of hybridoma technology,
there have been numerous reports of antigenic
expression by malignant squamous cells. Mono-
clonal antibodies have now been reported to react
with a range of antigenic determinants, including
several cytokeratins,®” desmosomal glycopro-
teins,'® cell adhesion molecules'” and other
hitherto unidentified cytoplasmic or membrane
antigens.'%'%

Cell surface carbohydrates are produced during
the post-translational modification (glycosylation)
of proteins/lipids to glycoproteins/glycolipids in-
volving the sequential action of various glyco-
transferases. Unlike normal epithelia, aberrant
glycosylation is a common feature of malignancy
which results in the appearance of both tumor-
associated and altered antigens of cell surface
carbohydrates.'” These changes are apparently due
to an incomplete or neosynthesis of carbohydrate
chains caused by either absence of some normal
glycotransferases or activation of new tumor-
related glycotransferases. Cell surface carbohydrates
play an important role in the regulation of cell
proliferation and epithelial growth in the oral
mucosa.'” Alterations in cell surface carbohydrates
have also been suggested to influence the
mechanisms of both tumor growth and spread.'”

Wolf e al.'”® have recently identified an antigen
found on the basal surface of epithelial cells and
expressed on all squamous cell carcinomas of the
head and neck region. These authors have
demonstrated that cell lines from metastatic or
recurrent SCCs exhibit stronger expression of the
A9 cell membrane antigen than cell lines from the
primary tumor of the same patients. Loss of
expression in tumor tissue of normal A, B and H
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(ABH) blood group antigens has also been linked
to clinical behavior in some epithelial cancers. A
combination of A9 pattern and ABH blood group
antigen expression in SCCs was the variable most
strongly associated with duration of disease-free
survival, even after adjustment for the traditional
prognostic factors of tumor site, stage and TNM
classification. Loss of blood group antigens was the
most significant single variable associated with eatly
recurrence, but among patients whose tumors
retained ABH blood group antigen expression, the
A9 pattern distinguished good and poor prognostic
groups.

Schipper ¢ a/.'"" have recently suggested that loss
of the cell adhesion molecule E-cadherin plays an
important role in the progression of head and neck
SCCs. E-cadherin was expressed in well and
moderately differentiated tumors, but not in poorly
differentiated ones. Furthermore, seven of eight
lymph nodes were found to have down-regulated
E-cadherin, independent of the primary tumor
grade. It is thus possible that E-cadherin
down-regulation may provide a very powerful
method to assess the invasive and metastatic
potential of head and neck cancers.

Robinson®™ has recently reported a study
demonstrating that the expression of certain
classes of keratin varies with cell maturation and
differentiation. SCCs cannot be considered homo-
geneous entities with uniform growth characteris-
tics and, like other tumors, they may express
complex patterns of cytokeratins and produce
keratins that are absent from or only a minor
component of the tissue in the area of origin. As
squamous cancer cells penetrate more deeply into
adipose tissue and muscle, they relinquish contact
with normal dermal and epidermal elements and
factors which may help modulate cell growth.
When analyzed with a battery of six monoclonal
antibodies to keratin, serial sections of large tumors
demonstrate progressive changes in the keratin
proteins expressed as the tumor invades. At the
deep margins of invasion, well-differentiated SCCs
cease production of high molecular weight keratins.
This selective loss of keratin polvpeptide markers
in SCCs is associated with progressively more
aggressive biologic behavior. While tumor cells
retain the specificity of the intermediate filament
keratin, the individual cells express products of
differentiation as measured by keratin expression
independently of their cvtologic atypia. Attempts
have been made to correlate aggressive biologic
behavior by SCCs with the cellular expression of
keratin subsets.
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Finally, Kearsley er a/'" have reported the
reactivity of a novel murine IgM monoclonal
antibody, 3H-1, in formalin-fixed tissue from a
series of patients with SCCs of the head and neck
region. The pattern of cellular staining with 3H-1
made it possible to identify different cellular
phenotypic subpopulations more accurately than is
possible by conventional means; multivariate
analyses demonstrated that perinuclear focal or nil
staining was a significant independent prognostic
factor for survival and was the only significant
prognostic factor for relapse.

While it is clear that several of these antibodies
provide information about SCCs not currently
demonstrated on hematoxylin & eosin sections,
some are applicable only to frozen sections and
there is occasional cross-reactivity with other
non-SCC tissues. Prognostic studies using archival
formalin-fixed material are few.

Serum sialic acid

Bhatavdeker ef /""" have studied the prognostic
value of protein-bound (PSA), lipid-bound (LSA)
and free sialic acid (FSA) levels in the serum of
patients with head and neck cancer. Although there
was a broad overlap of raised PSA in patients with
benign disorders and head and neck cancer patients,
a strong correlation was demonstrated between
PSA and disease activity. PSA levels tended to
increase or remain at high levels in patients with a
poor prognosis. Altevogt et al.'"' have previously
reported a correlation between metastatic potential
and the position of sialic acid molecules on the
surface of head and neck cancer cell lines.

Conclusion

Over the past few years, a growing list of factors
believed to influence the prognosis for patients with
head and neck cancer has been reported. Although
a number of these so-called ‘prognostic factors’
require independent validation in larger prospective
studies, it is likely that new parameters such as
tumor cell proliferation activity, DNA ploidy status
and molecular biologic markers will prove valuable
in predicting both relapse and survival. However,
it is at present unclear whether any marker is
sufficiently reliable to influence individual therapy,
and a more critical assessment is required of the
proportion of patients who may actually benefit
from more accurate prognostic data. One can only
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appeal to clinical investigators that future studies
be suitably designed so that the precise combination
and the hierarchy of these prognostic indices can
be determined. Only time will tell whether many of
these newer prognostic factors generated by
sophisticated and potentially costly techniques will
be as routinely applicable to head and neck cancers
as are those currently available.
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