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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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Results and discussion
In all cases of primary tumor and matched lymph node metastasis,
p53 mutations were identical. These results are in agreement with
the studies referred to in the Introduction section, in which the
same concordance between primary tumor and lymph node metas-
tasis was observed. It appears that in HNSCC carcinogenesis, p53
mutations occur before a lesion metastasizes and are maintained
during metastasis. Although in the process of tumor progression,
additional mutations may occur or mutations may be lost, these
phenomena apparently do not influence the p53 status. Similar
findings on consistency in p53 status in the autopsied cases con-
firm this stability of p53 status during tumor progression and metas-
tasis, In the cases with multiple HNSCCs, all lesions had different
mutations. These data support the assumption that different p53
mutations in different HNSCCs are due to an independent origin of
these tumors. The alternative monoclonal theory (23) appears to
be less likely. This theory states that new tumors could be the result
of micrometastatic foci and that the difference in p53 mutations in
different lesions can be explained by assuming that p53 mutations
are either lost or acquired during metastasis. In this case, similar
changes would occur during the development of lymph node
metastasis and result in differences between p53 mutations in pri-
mary tumor and lymph node which disagrees with our observa-
tions. Moreover, p53 mutation analysis to assess cional relation-
ship appears to be superior to LOH studies. In the 15 cases of pri-
mary tumor with matched lymph node metastasis, no differences in
LOK were observed which suggests that these markers are stabile
during tumor progression; however, in this rather limited sample,
the same LOH pattern was observed in HNSCCs from different
patients. Therefore, the occurrence of similar LOH patterns in
anatomically distinct tumors in an individual case may be due to
chance and cannot be considered proof for a common clonal ori-
gin. The three cases with clinically separate primary SOCs in the
head and neck region and the lung serve to illustrate the applica-
tion of p53 mutation analysis in clinical pathology. Different p53
mutations were observed in one case and identical p53 mutations
in the two others, thus suggesting lung metastasis from HNSCC in
the two former cases and a second primary tumor in the latter case.

References
1. Schwartz LH, Ozahin M, Zhang GN. Synchronous and metachronous head

and neck carcinomas. Cancer 1994; 74: 1933-1938.
2. Slootweg PJ, Hordijk GJ, Koole R. Autopsy findings in patients with head and

neck squamous cell cancer and their therapeutic relevance. Eur J Cancer
1996; 32: 41 3-41 5.

3. Calitano J, Van der Riet P, Weatra W at al. Genetic progression model forhead
and neck cancer: Implications for field cancerization. Cancer Reº1996; 56:
2488-2492.

4. Hung J. Kiahimoto Y, Sugio K at al. Allele-specific chromosome 3p deletions
occur at an early stage in the pathogenesis of lung carcinoma. JAMA 1995;
273: 558-563.

S. Sun PC, El-Motty SK, Haughy BH et al. Allelic loss in squamous cell carcino-
mas of the larynx: Discordance between primary and metastatic tumours.
Genes Chromosomes Cancer 1995; 14:145-148.

6. Hori H, Miyake 5, Akiyama Y et al. Clonal heterogeneity in human oesopha-
geal squamous cell carcinomas on DNA analysis. Jpn J Cancer Res 1996; 87:
923-929.

7. Greenblatt MS, BennettW, Hollstein M et al. Mutations in the p53 tumour sup-
pressor gene: Clues to cancer etiology and molecular pathogenesis. Cancer
Res 1995; 54: 4855-4878.

8. Chung KY, Mukhopadhyay T, Kim J et al. Discordantp53 gene mutations inpd-
mary head and neck cancers and corresponding second primary cancers of
the upper aerodigestive tract. Cancer Res 1993; 53: 1676-1 683.

9. Burns JE, McFarlane R, Clark LJ et al. Maintenance of identicalp53 mutations
throughout progression of squamous cell carcinomas of the tongue. Eur J
Cancer B Oral Oncol 1994; 30B: 335-337.

10. Koch WM, Boyle JO, Mao L et al. P53 gene mutations as markers of tumour
spread insynchronous oral cancers. Arch Otolaryngol Head Neck Surg 1994;
120: 943-947.

11. Zariwala M, Schmid 5, Pfaltz M et al. P53 gene mutations in oropharyngeal
carcinomas: A comparison ofsolitary andmultiple primary tumours and lymph-
node metastases. Int J Cancer 1994; 56: 807-811 .

12. Ahomadegbe JC, Barrois M, Fogel S et al. High incidence of p53 alterations
(mutation, deletion, overexpression) in head and neck primary tumours and
metastases; absence of correlation with clinical outcome. Frequent protein
overexpression in normal epithelium and in eariy non invasive lesions.
Oncogene 1995; 10: 1217-1227.

13. Peller 5, Halevy A, Slutzki S et al. P53 mutations in matched primary and
metastatic human tumours. Mol Carcinog 1995; 13: 166-172.

14. Kandioler 0, Dekan G. End A et al. Molecular genetic differentiation between
pnmary lung cancers and lung metastases of other tumours. J Thorac
Cardiovasc Surg 1996; 111: 27-831 .

15. Ribeiro u, Safatle-Ribeiro AV, Posner MC et al. Comparative p53 mutational
analysis of multiple primary cancers of the upperaerodigestive tract. Surgery
1996; 120: 45-53.

16. Taniguchi Y, Gemma A, Takeda Y et al. Stability of p53 tumour suppressor
gene mutations during the process of metastasis and during chemotherapy
Lung Cancer 1996; 14: 219-218.

17. Maysma T. Mori T, Abe K et al, Analysis of the p53 gene mutations in patients
with multiple primary cancers of the oesophagus. Eur J Surg Oncol 1997; 23:
298-303.

18. Zhang SY, Bvauer B, Mitsunaga S et al. Lack of concordantp53 mutations in
some paired primary and metastatic mouse squamous cell carcinomas
induced by chemical carcinogenesis. Mol Carcinog 1995; 12: 77-81 .

19. Kropveld A, Van Manaveld AD, Nabben N et al. Discordance ofp53 status in
matched primary tumours and metastases in head and neck squamous cell
carcinoma patients. Eur J Cancer B Oral Oncol 1996; 328: 388-393.

20. Sozzi G, Miozzo M, Pastorino u et al. Genetic evidence for an independent ori-
gin of multiple preneoplastic and neoplastic lung lesions. Cancer Res 1995; 55:
135-140.

21 . Yang HK, Linnoila RI, Conrad NK et al. TP53 and ras mutations in metachro-
nous tumours from patients with cancer of the upper aerodigestive tract. Int J
Cancer 1995; 64: 229-233.

22. Kropveld A, Rozemuller EH, Leppers GJ et al. Sequencing analysis of RNA
and DNA of exons 1 through 11 shows p53 gene alterations to be present in
almost 100% of head and neck squamous cell cancers. Lab Invest 1999 (in
press).

23. Carey TE. Field cancerization: Are multiple primary cancers monoclonal or
polyclonal? Ann Med 1996; 28: 183-188.

Laryngeal spindle cell, verrucous
and basaloid squamous carcinoma

H.B. Heliquist

The Gade Institute, Dept. of Pathology Haukeland University
Hospital, Bergen, Norway.

Spindle cell carcinoma
This variant of squamous cell carcinoma (SCC) is histologically
characterized by a SCC and another underlying or adjacent spin-
dle cell or pleomorphic component (1). Most but not all spindle cell
carcinomas grow rapidly, are polypoid and bulky. They constitute
approximately 1% of all malignant laryngeal neoplasms, In the
upper respiratory tract, the larynx is the most common site, and
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