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The diagnosis, treatment and prognosis of laryngeal epithelial
changes, which are referred to here as epithelial hyperplastic laryn-
geal lesions (EHLL), depend almost entirely on their histological
abnormalities. EHLL cover the whole spectrum of histomorpholog-
ical changes with more or less expressed cellular and structural
abnormalities with a preserved basement membrane (1). However,
the lack of uniformity and inconsistency ofthe terminology, and the
fact that the histological features and the biological behavior of these
lesions are not always in accordance, have frustrated attempts to
gain an internationally accepted classification of EHLL. It is not sur-
prising that more than 20 classifications of EHLL can be found in the
literature within the last three decades, however none has entirely
fulfilled our expectations for daily practice in predicting evolution, par-
ticularly of high risk lesions (2-5). The majority of EHLL classifications
have tollowed similar criteria to those in common use tor epithelial
lesions of the cervix of the uterus. The three-graded system of cer-
vical lesions, now most frequently called cervical intraepithelial
neoplasia (CIN) I,II,III, has been applied to EHLL, with the possi-
ble addition of a fourth grade as carcinoma in situ (6). For EHLL,
different terminologies have been created, such as keratosis with
mild, moderate and severe dysplasia (7), mild, moderate and
severe dysplasia 2, and laryngeal intraepithelial neoplasia with
three grades (LIN I,II,III) (8).

Nevertheless, the etiopathogenesis of laryngeal cancer is more
likely related to different noxious influences than those of the
cervix of the uterus, in which mounting evidence links human papil-
loma viruses (HPV) types 16 and 18 with precancerous and can-
cerous lesions. In laryngeal carcinogenesis, not HPV infection, but
rather cigarette smoking, alcohol abuse, hormonal disturbances,
and various hazardous occupational irritants most probably trigger
not yet entirely recognized pathways of genetic events (2, 5, 9-12).
In addition to a different etiology, there are also distinct clinical and
histological laryngeal specificities which require a specially devised
EHLL grading system and not uncritically applied CIN classifica-
tion. In laryngeal lesions, there is a pressing need to identity, in one
biopsy, conditions with a substantial hazard of becoming malignant.
Furthermore, no operation has been invented on the laryngeal
mucosa corresponding to cervical cone excision, which removes
the whole affected area and thereby reduces the need for accu-
rately distinguishing between potentially and actually malignant

intraepithelial cervical lesions. This separation is, in contrast, cru-
cial in the larynx, where the two lesions are treated differently.
Another requirement for EHLL classification is dividing the lesions
into benign and potentially malignant. Such a separation is of
essential importance in the clinical handling of patients and is not
furnished by the dysplasia grade systems (5).

A classification of EHLL, proposed and tested in Ljubljana,
Slovenia, for more than 25 years, does not follow the three-grade
criteria used for classifying cervical lesions, but was devised to
cater to specific clinical and histological laryngeal problems (3, 13).
The Working Group on EHLL of the European Society of Pathology
reevaluated and further formulated the histological criteria of the
Ljubljana classification in November 1997 in London, UK, The sys-
tem is divided into four grades as follows: simple (SH) and abnor-
mal (AbH) hyperplasia form a benign group, atypical hyperplasia
(AtH) is potentially malignant, and carcinoma in situ (CIS) a malig-
nant lesion. SH is characterized by an augmented spinous cell
layer while the basal layer remains unchanged. In AbH, basal and
parabasal cells are augmented to the midportion of the epithelial
thickness with a perpendicular orientation to the basement mem-
brane. AtH, or risky epithelium, is characterized by a still preserved
stratification of epithelial cells, which are enlarged and augmented
with basal, and on rare occasions spinous type, differentiation. The
nuclear/cytoplasmic ratio is increased and the nucleoli may be aug-
mented in number. Mitoses are increased but not numerous, and
are found within the two lower thirds of the epithelium; they are
rarely, if ever, abnormal. Dyskeratotic cells are frequent, and apop-
totic cells may be present. In CIS, which shows the features of
malignancy without invasion, three distinct morphological changes
are diagnostically important: loss of epithelial stratification as a
whole, marked cellular alterations, and many mitotic feature, more
than five per high power field (5).

The results of malignant transformation of individual grades of
EHLL justify our proposal for dividing the lesions into benign and
potentially malignant, according to their histological features. Simple
and abnormal hyperplasias are considered benign forms with 0.7%
(3/380 patients within 15 years) and 1% (4/414 patients within the
same period) of malignant transformation, respectively. AtH is a
precancerous lesion in the essential meaning of the word, with
9.5% (101105 patients) of malignant alteration within 15 years (3).
According to other studies of EHLL, patients with AtH or severe
dysplasia present the most threatening group associated with the
highest risk of cancer development ranging from 19-28% (7,14).

Laryngeal precancerous lesions have no specific macroscopic
appearance, and are variously referred to as chronic laryngitis,
leukopiakia, keratosis, erythroplakia, dysplasia, etc. The surface
morphology and keratin layer formation of these lesions has no
specific meaning, nor any significant relationship with their malig-
nant potential (3, 4). Histopathological diagnosis informs a clinician
well of how to treat patients with benign, potentially or actually
malignant lesions. On the other hand, reliable evidence is still lack-
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ing on how to separate high-risk from low-risk precancerous
lesions. Such information would assist in predicting which AtH will
regress, remain stable, or progress to invasive cancer, and would
thus influence the mode of treatment.

The studies presented here, based on the light microscopic
level, may be considered to be clinically feasible methods for daily
routine practice in determining the risk level for laryngeal cancer
development.
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Introduction
Patients wjth head and neck squamous cell carcinoma (HNSGC)
are at risk of developing additional tumors in the head and neck (1).

However, HNSCC patients also frequently develop local reCur-
rences or locoregional metastases (2). Differentiation between
metastasis or recurrence of the primary tumor versus second tumor
may be difficult as all lesions have the histological appearance of
squamous cell carcinoma. Differentiation between these possibili-
ties, however, carries important differences in therapeutic and
prognostic consequences. Therefore, diagnostic modalities other
than histopathological ones are needed to distinguish between
local recurrence and metastasis on the one hand and second
tumor on the other. Molecular biological detection techniques may
be useful in these cases. Several genetic markers have been used
for assessing the clonal relationship between separate HNSCCs
occurring in individual patients. Among these are loss of heterozy-
gosity (LOH) patterns at loci 3p and 9p. These changes have been
shown to occur early in carcinogenesis (3, 4), but as it has been
demonstrated that they may differ among primary tumors and their
matched lymph node metastases, it is obvious that they do not
meet the criterion of stability during tumor progression and metas-
tasis (5, 6). Furthermore, p53 mutations have been employed as a
clonal marker. This seems to be promising, p53 being mutated in a
high percentage of HNSCCs and showing a huge variability in its
mutations (7). However, p53 will only be useful as a clonal marker
in HNSCC when mutations develop before metastasis has
occurred and they are not lost during tumor progression. This can
be demonstrated by investigating whether a specific p53 mutation
is consequently found in a primary tumor and its matched lymph
node metastasis. Literature on this issue yields conflicting data. In
some studies, complete concordance was observed (8-17), but dif-
ferent p53 mutations in primary tumor and lymph node metastasis
have also been reported (11-13, 18, 19). Tumors may contain dif-
ferent clones, with different expression of metastatic potential.
Discordancies in p53 mutations between primary tumor and lymph
node metastasis mean that studies in which different p53 mutations
in different neoplastic lesions are supposed to indicate an inde-
pendent origin of those lesions (8, 10, 11, 15, 17, 20, 21) are at
least premature: the possibility that a tumor has changed its p53
mutation status during progression by acquiring new mutations or
losing initially present mutations cannot be excluded.

Materials and methods
We recently developed a p53 mutation analysis strategy consisting
of direct sequencing full-length p53 mRNA as well as DNA from the
mutated exon followed by screening for mutations already identi-
fied by DNA sequencing. This strategy proved to be very sensitive
and resulted in a p53 mutation percentage of almost 100% in an
unselected sample of HNSCCs (22). In the present study, we
applied this technique to study 15 primary HNSCCs with matched
lymph node metastasis to determine whether p53 mutations are
stabile during metastasis. We also compared loss of heterozygosi-
ty at loci 3p, 9p and 1 7p in this same series to confirm or refute dif-
ferences in LOH patterns at these loci emanating during metasta-
sis and tumor progression. Furthermore, tumor tissue from eight
cases with multiple primary HNSCCs, from four autopsied HNSCC
cases with disseminated disease and from three cases with surgi-
cally treated HNSCC as well as lung SCC were subjected to the
same p53 mutation analysis to obtain a full impression of the use-
fulness of p53 mutations when investigating the clonal relationship
between several HNSCC manifestations in an individual case.
Studies concerning 3p and 9p LOH for the three latter groups are
still in progress and will be presented at the symposium.
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