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Cancer of the oral epithelium located
in the upper gingiva in the light of research
of energy dispersive X-ray analysis method
First report
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A phenomenon of cancerous changes is one of the most difficult diagnostic and therapeutic chal-
lenges of contemporary medicine. In this paper, we have described the method which can contribute
to further development of cooperation between medical doctors and physicists. We have analyzed 6
cases of cancer located in the upper gingiva using EDX method. All patients (4 males and 2 females)
were diagnosed in the 1st Department and Clinic of Maxillofacial Surgery, Silesian Medical Acad-
emy in Zabrze.

The authors observed the changes in the quality and the quantity of mineral composition of healthy
and cancerous oral epithelia. The size of oral epithelium carcinoma in the clinical diagnosis was essen-
tially connected with the concentration of calcium which developed into visible forms. This research
will be continued, firstly, because of a small group of the patients examined and secondly, because the
observed concentrations of calcium, sulphur and phosphorus have been substantially higher in the group
of patients with advanced clinical forms of the cancer. We think that this physical method could help in
early diagnostics and monitoring of the cancer located in the upper gingiva.
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1. Introduction

Cancerous changes pose one of the most difficult diagnostic and therapeutic chal-
lenges of modern medicine. In Poland, according to the Institute of Oncology in
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Warsaw, a constant rise in cancer incidence, including oral cavity, has been observed
[17]-[21]. Despite a continuous progress in the neoplasm pathophysiology and the
improvement in patient’s care and social education, hardly any progress in five-year
survivals can be noticed [4]-[7]. As far as oral cavity is concerned, some articles on
new carcinoma markers have appeared in recent years. At present protein p53 is one
of very popular markers [15]. As a marker of a squamous cell carcinoma p53 has
slightly higher sensitivity and specifity in clinical confirmation of the cancer, rang-
ing up to 70% [3], [8], [14].

The benefits resulting from 1nterd1s01plmary cooperation of scientific teams in
recognizing neoplasms are very well and widely acknowledged. In this study,
a method that can contribute to the further development of cooperation between
physicists and physicians in learning about human pathology is described.

The aim of the study was to evaluate some chosen physical and chemical param-
eters of patients with squamous cell carcinoma of the upper gingiva.

2. Material and method

6 cases of squamous cell carcinoma of the upper gingiva in 4 males and 2 fe-
males were examined. All the patients were diagnosed in the Medical University
Hospital and Department of Maxillofacial Surgery in Zabrze. The control group con-
sisted of 4 patients with healthy mucous membrane of the oral cavity that was col-
lected while doing a routine preparation of soft tissue during a surgical extracting
the unerupted third molar tooth.

All the patients were subjected to histopathological examinations of the gingiva
—aroutine diagnosing procedure in the examination of the soft tissue samples. Next,
EDX analysis of the element content in each sample was made taking account of
the sex, age and size of the neoplastic change. EDX analysis is based on the evalua-
tion of energy spectrum of sample dispersed radiation. It was performed using the
microscope JEOL JSM 5400 and included the point and surface analyses and of all
the samples examined. The phenomena observed were presented in the proper dia-
grams.

3. Results

Both qualitative and quantitative differences in the element content in the healthy
mucous membrane and the membrane changed by disease were obserwed (figures
1 and 2).

Calcium, sulphur and phosphorus contents were significantly higher than potas-
sium, sodium, magnesium and iron contents. Silicon came from base glasses where
preparations were placed — its concentrations were identical in experimental and con-
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Fig. 1. Superficial distribution of chemical components
in experimental and control groups. Magn. approx. 5000x

trol groups. In the group of six patients with squamous cell carcinoma of upper gin-
giva, no significant dependences between sex and age on the one hand and changes
in the element contents were observed, which would suggest their cyclic occurrence. It
is worth noting that the magnitude of changes caused by squamous cell carcinoma evalu-
ated in a clinical examination was significantly related to a calcium concentration that

manifested itself as clearly visible granules (figures 3 and 4).

4. Discussion

Energy (keV)
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The results of our examination prove that the differences between healthy and
sick people appear not only in clinical and morphological picture of their upper gin-
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Fig. 2. Superficial distribution of chemical components from the carcinoma area.
Male with cancer of the gingiva. Magn. approx. 5000x

giva, but also in quality and quantity of elements in this tissue. The other authors’
studies concerning colon and larynx cancer confirmed our observations about the
changes in the element contents [9]-[12], [16]. Each of them underlines the useful-
ness of the X-ray analysis technique in the cancer diagnosis. There was a unified
option on a calcification of neoplastic tissues in the case of ovarian cancer or breast
cancer [1], [2], [13]. In the above studies, a high level of calcium, which was ac-
companied by high concentrations of phosphorus and magnesium, was found within
the area affected by neoplasm.

To sum up — due to a small number of the examined samples of upper gingival
squamous cell carcinoma and no articles on this subject, it is difficult to draw defi-
nite conclusions confirming the usefulness of EDX as a diagnostic method. These
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Fig. 3. Conglomeration of calcium in mineral granule from the carcinoma area.
Male with cancer of the gingiva. Magn. approx. 5000 (SEM)
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Fig. 4. Conglomeration of calcium in mineral granule from the carcinoma area.
Female with cancer of the gingiva. Magn. approx. 5000x (SEM)

85



86 T. CIeSLIK et al.

studies will be continued since calcium, sulphur and phosphorus concentrations, sig-
nificantly higher in patients with clinically advanced upper gingiva neoplasm, can
be helpful in monitoring neoplastic disease and its possible recurrence.
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