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1. Introduction

Head and neck cancer is the seventh most commonly diagnosed cancer types worldwide
when considered as a group of malignancies affecting the upper aerodigestive tract.
According to GLOBOCAN estimates, head and neck cancer accounts for approximately
800 000 new cases annually. While individual subregions such as the oral cavity, pharynx,
or larynx rank lower when considered separately, their combined burden places head and
neck cancer among the most prevalent malignancies globally [1-3]. By the time they are
detected, these cancers are usually very advanced. Head and neck cancers represent a
major public health problem in Hungary. With an annual incidence of 17.2 per 100 000,
Hungary has the highest rate of head and neck cancer in Europe. The country also shows
one of the highest mortality rates on the continent, underlining the importance of
prevention and early diagnosis [2,4]. Environmental, chemical and physical factors, such
as smoking and alcoholism, are prominent among the causative factors, and recent studies
also suggest a potential association between periodontal disease and the development of
oral cancer [5,6]. As the incidence of head and neck cancers is high, therapeutic tools and
options are under continuous development. Whereas in the past radical surgery was the
solution in almost all cases, nowadays, thanks to radio-chemotherapy, biological agents
and the newer generation of pharmacological agents, organ-sparing treatment,
brachytherapy and minimally invasive surgery are becoming increasingly popular [7,8].
This is perhaps the most important issue in laryngeal tumors, as the patient's quality of
life is greatly impaired by radical laryngectomy. However, the patient's daily life is also
affected by tissue defects resulting from tumors in the oral cavity and pharynx, as the
upper aerodigestive tract is an area of key functional and aesthetic importance. Prevention
is the best way to ensure a good quality of life.

A detailed knowledge of the development, macroscopic and microscopic
morphology and all other features of head and neck cancers is essential for prevention
and successful treatment. The majority of these tumors (more than 90%) are squamous
cell carcinomas in terms of their histological type. The group of head and neck squamous
cell carcinomas (HNSCCs) includes several types of tumors according to their anatomical
location, the most common being those arising in the oral cavity, oropharynx,

hypopharynx and larynx [9]. The anatomical location is also of major importance for
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overall survival. Tumors arising in the larynx have a better prognosis than tumors arising
in other head and neck regions. Literature suggests that the 5-year survival of laryngeal
cancers is about 70%, and this feature has not changed for decades [10]. Overall survival
is worse in developing countries than in developed countries. The main reasons for this
are late detection and inadequate care, especially lack of complex radio-chemotherapy
[11]. The disease is multifactorial. Environmental hazards, lifestyle and genetic
predisposition also play a role in the development of cancer. Smoking and excessive
alcohol consumption are the two most important etiological factors in the development
of head and neck cancer. In Hungary, these addictions are present in the medical history
of almost all patients [12]. It is a well-known fact that smoking is a major factor in the
development of many malignant lesions. Tobacco smoke contains thousands of harmful
compounds, some of which are carcinogenic. Some of the more important carcinogenic
compounds are polycyclic aromatic hydrocarbons, benzopyrenes, nitrosamines, aromatic
amines, benzene, various metal compounds and even long-lived radioactive elements. As
the greatest exposure is to the aerodigestive tract, it is not surprising that this area is at the
greatest risk. However, these substances are absorbed into the bloodstream through the
alveoli of the lungs and accumulate in the urine in large quantities during excretion, so
they can reach virtually any part of the body and have a damaging effect. The role of
alcohol is primarily to act as a solvent, enhancing the harmful effects of other
carcinogenic substances. Since alcoholics are also usually smokers, the harmful effects
are mutually reinforcing. According to some research, when these two addictions are
present together, the risk of developing cancer can increase by up to 35 times [13]. In
addition, the main metabolite of alcohol, acetaldehyde, is itself highly toxic, forming
deoxyribonucleic acid (DNA) adducts, thereby inhibiting DNA synthesis and DNA repair
mechanisms. The effect of alcohol on the metabolic processes in our body is also well
known, so that not only drugs but also certain toxic substances and carcinogenic
compounds can be elevated, especially if there is continuous exposure to alcohol. In
addition to the two major addictions, age, diet, physical activity and socioeconomic status
are also prognostic factors for head and neck cancer [1,14].

Whereas in the past, HNSCCs were more common in older age groups, with
smoking and/or alcohol being the main etiological factors, in recent decades there has

been a significant increase in the incidence of human papillomavirus (HPV) associated
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oropharyngeal cancers. According to some analyses, the incidence of oral HPV-
associated cancers may even overtake the incidence of cervical cancers within a few
years. These tumors are mainly found in young patients with better general health and are
not associated with alcoholism or smoking. In contrast, HPV-negative tumors tend to
affect older people and have a significantly worse prognosis than virus-associated
malignancies. Their recent isolation has been particularly justified by the fact that they
have a better therapeutic prognosis than other oral cancers. Patients with HPV-associated
tumors have a 5-year survival rate of over 80%, compared to around 40% in HPV-
negative cases [15]. The reason for the better outcome is mainly due to the different
radiobiological characteristics of HPV-positive tumors and the absence of p53 mutation.
In these tumors, cancer cells are characterized by a lower degree of differentiation and a
lower repopulation intensity of surviving cells after radiation, which also implies that
HPYV positivity is a favorable prognostic factor in squamous cell carcinoma of the oral
cavity. More recently, results have also been encouraging with the use of immunotherapy,
which is also an important therapeutic tool for HPV-positive tumors. It is important to
note, that the favorable prognosis of HPV-associated tumors is only in the case of oral
squamous cell carcinomas. Similar tumors in the larynx and duodenum have a worse
prognosis, although they are much less frequent [16,17].

It is well known that only a fraction of patients who smoke and/or drink develop
cancer, so intrinsic susceptibility to genotoxic agents may also play a role in
carcinogenesis [18]. For determining cancer risk, the mutagen sensitivity assay is a
promising technique. It functions as a phenotypic indicator of the combined impacts of
an individual's DNA damage response, repair ability, and sensitivity to carcinogen
exposure [19]. To ascertain the general population's mutagen sensitivity, Hsu TC
conducted a study back in the 1980s. He counted the induced chromatid breaks in cultured
lymphocytes treated with bleomycin in late S-G2 phase [20]. In general, a hypersensitive
phenotype is defined as an average number of chromatid breaks greater than one per cell.
Excessive sensitivity increases the risk of developing squamous cell head and neck and
lung cancer [21], but also breast cancer [19].

In patients with squamous cell carcinoma of the oral cavity, pharynx and larynx,
not only local recurrence but also a second primary cancer (SPC) often develops. The

development of SPCs is the leading cause of morbidity and mortality in these patients
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[22]. Most recurrences occur within the first two years of follow-up, although second
initial tumors frequently appear five to ten years later. Common SPCs are found in the
digestive and respiratory systems, mostly in the esophagus and lung. The development of
SPCs in patients with malignancies of the oral cavity, pharynx, and larynx may be
influenced by factors such as smoking status, alcohol use, initial tumor site, and disease
stage, according to previous studies [23-25]. However, these factors do not fully account
for all cases of SPCs, indicating that genetic susceptibility may also play a role in their
development [26,27]. Mutagen sensitivity has been emphasized in a number of research
articles as a possible biomarker for susceptibility to certain primary cancers [28—30]. In
Hungary, we were the first to investigate the relationship between mutagen sensitivity
and the development of SPCs, and we also obtained long-term results, due to the long
follow-up time.

In the head and neck area, cancer of unknown primary (CUP) can also occur. CUP
is a metastatic disease defined by the absence of a clinically identified primary
malignancy at the time of diagnosis, despite appropriate diagnostic work-up. CUP is a
relatively frequent cancer type causing incomparable difficulties in pathological
diagnosis as compared to other tumor types [31,32]. In some cases, the autopsy may not
even identify the primary malignancy because of its microscopic size or previous
regression. Depending on the definition, demographic, and time of diagnosis, CUP may
represent between 2-5% of all malignancies, even several developing countries have CUP
rates that are higher than 10%. [32,33]. Not knowing the primary site of origin of the
cancer is a challenge for accurate diagnosis, therapy and prognosis. Most of the neck node
metastases from CUP are squamous cell carcinomas. The rate of head and neck cancers
with unknown primary can be reduced after appropriate investigation [pan-endoscopy,
computer tomography (CT), magnetic resonance imaging (MRI), and positron emission
tomography (PET)/CT examination] [34]. The majority of neck lymph node squamous
cell carcinoma metastases in CUP originate from the head and neck site. The oropharynx
contains a significant percentage of primary tumors seen in patients with squamous cell
CUP that are associated to the HPV, with HPV16 being the most common high-risk
subtype. As mentioned earlier besides tobacco and alcohol consumption, HPV is an
accepted risk and prognostic factor for oropharyngeal squamous cell carcinoma. Because

of the epidemic rise of HPV-mediated oropharyngeal squamous cell carcinoma, the
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incidence of oropharyngeal squamous cell carcinoma is rising. Non-keratinizing
squamous cell carcinoma is the most common pathology in HPV-related squamous cell
CUP [35]. When CUP metastasizes to the neck nodes, a non-keratinizing morphology
suggests tonsillar or base-of-the-tongue location [36]. The following morphologic traits
may be associated with HPV-related metastatic carcinoma: large size, cystic nature, and
limited extracapsular expansion [35]. Better outcomes are predicted by cystic neck node
metastases [37]. The relevance of mutagen sensitivity in the development of squamous
cell neck node metastases from CUP, with or without multiple distant site primary
malignancy - remains an open question.

In some cases, a precancerous lesion of the oral cavity precedes oral cancers.
According to more recent classifications, we prefer to use the term oral potentially
malignant disorders (OPMD) for these, however both terms are used in the literature [38].
Leukoplakia (white spot) is a common OPMD of the oral mucosa. The prevalence in some
countries ranges from 0.1-11.7% of the total population, whereas in Hungary it is between
1.3-5.6% [39,40]. The term was first used by the Hungarian dermatologist Ernd
Schwimmer in 1878 to describe white-colored lesions of the oral mucosa [41]. It is worth
highlighting that another Hungarian expert, Professor Joldn Bdnoczy, has conducted
numerous studies on oral leukoplakia [42—45]. The definition has undergone several
modifications and the current definition of oral leukoplakia is a predominantly white
plaque that cannot be characterized clinically or pathologically in any other disease group
[38]. Oral leukoplakia has been classified in several ways over the decades. The most
widely used classification divides leukoplakia into homogeneous and non-homogeneous
types based on their clinical appearance. The non-homogeneous leukoplakia is further
subdivided, according to most classifications, into three main clinical types: speckled,
nodular, and verrucous. It is important to note that the term erythroleukoplakia is often
used interchangeably with speckled leukoplakia in more recent literature, particularly to
emphasize the presence of red areas within the lesion, which is associated with a higher
risk of malignant transformation. Erythroplakia is often associated with not only dysplasia
but also in situ or invasive carcinoma. Additionally, proliferative verrucous leukoplakia
represents a distinct clinical entity characterized by multiple, simultaneous leukoplakic
lesions that are often multifocal and extensive, with a particularly high risk of progression

to oral squamous cell carcinoma, and is therefore often discussed separately from other
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leukoplakias [38,46,47]. It is important to clarify that leukoplakia is a purely clinical
concept and that differential diagnosis has a key role. Histopathological diagnosis can be
obtained after histopathological sampling. Microscopic examination of leukoplakia
usually reveals the presence of hyperkeratosis. It commonly develops as a result of
chronic irritation, often caused by smoking, although excessive alcohol consumption may
also contribute, and is particularly common in India due to betel nut chewing, but
idiopathic cases are also seen. Leukoplakia does not often transform into oral cancer, but
significantly increases the risk of developing cancer, which is the most serious
consequence. The range of malignant transformation from oral leukoplakia to squamous
cell carcinoma amounts from 0.13% to 34%. For laryngeal leukoplakia, the range is from
0% to 64.7% [48-50]. This considerable variation in transformation rates can partly be
attributed to differences in diagnostic criteria for leukoplakia, geographical factors,
variations in study populations, potential etiological influences, and the duration of
follow-up [50]. Traditionally, the prediction of malignant potential is based on the
histological grading of dysplasia. An increase in the dysplasia grade elevates the risk of
malignant transformation to squamous cell carcinoma [49-51]. Dysplasia cases are
grouped into mild, moderate and severe dysplasia (grade I, II, IIT). Moderate to severe
dysplasia carries a significantly higher risk of cancer progression compared to mild
dysplasia [52,53]. A clinical evaluation alone does not reliably predict the malignancy
risk. After biopsy, there is no dysplastic lesion in more than half of the cases. Molecular
testing and biomarkers provide a more precise diagnosis and risk assessment on malignant
transformation. The therapy of oral leukoplakia varies, depending on the clinical picture,
the severity of the lesion and the extent of dysplasia, among other factors. Therapy may
include observation (“watchful waiting”), conservative topical treatment, laser treatment

or complete surgical removal [54].



DOI:10.14753/SE.2025.3341

2. Objectives

Study 1
To determine the predictive value of mutagen sensitivity for the development of SPC in

HNSCC patients, to estimate the rate of SPC and the outcome with SPC.

Study 2
To study the clinical and histological characteristics in patients with head and neck node

metastasis with CUP.

Study 3
To examine the malignant transformation rate of oral or laryngeal leukoplakia: a

comparative study.

To study the malignant transformation of oral leukoplakia, and the risk factors of

malignant transformation.

10
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3. Methods

At the National Institute of Oncology (Budapest, Hungary), 432 patients with HNSCC
underwent mutagen sensitivity testing between 1996 and 2006 before receiving treatment.
The aim of that test was to clarify the usefulness of the bleomycin sensitivity assay as a
biomarker of HNSCC. In addition, to explain the association between HNSCC
susceptibility and exposure to carcinogens. The results were published elsewhere [55,56].
Of the total number of patients, four younger (<50 years) patients were found with
squamous cell carcinoma of neck lymph nodes from CUP, and 124 patients had primary
HNSCC with the following criteria: smoking and chronic alcoholic, <50 years of age at
the time of bleomycin test, head and neck cancer not caused by HPV, treatment and
follow-up at our institute, squamous cell cancer in oral cavity, pharynx (except
nasopharynx) or larynx. We examined the pre-treatment mutagen sensitivity of patients
with and without SPC by reviewing patient data. SPC was partly defined according to the
criteria of second primary tumor prevention trial of the M.D. Anderson Cancer Center
[27]: the SPC must be diagnosed as malignant by the following criteria: it has to be at
least 2 cm away from the site of the index tumor, and has to occur >4 months after the
diagnoses of the index tumor. Following tissue sampling, the histopathological diagnosis
was established on the haematoxylin and eosin (HE) stained slides at the Department of
Surgical and Molecular Pathology at the National Institute of Oncology. The assessment
of HPV positivity was also performed at this department, using pl6
immunohistochemistry and HPV DNA detection. Mutagen sensitivity was tested in vitro
in lymphocytes by counting chromatid breaks induced by bleomycin. The method has
been described previously [55,56]. Briefly, lymphocytes were cultured from peripheral
blood for 72 hours. At 5 hours before the

end of this period, cell cultures were

_ treated with bleomycin at a final
”\‘fl ok concentration of 30 pg/ml, followed by
colcemid blocking and the usual cell
disruption and staining. Cells were
> harvested, and chromatid breaks (Figure

Figure 1. Chromatid breaks induced by bleomycin 1.) were scored in 100 metaphases per

sample, and recorded as the mean number
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of breaks per cell (b/c). Patients were divided into hypersensitive and non-hypersensitive
groups. The patient was classified hypersensitive if the mean number of b/c was >1. The
following survival endpoints were used: any death for overall survival, death from head
and neck cancer for cancer-specific survival, death from SPC for survival with SPC, the
appearance of SPC for SPC-free survival (time to SPC). Intervals to endpoints were
examined with Kaplan—Meier method [57]. The log-rank test was used to compare the
curves. The effect of the possible prognostic factors on the probability of the incidence of
a SPC were examined in the Cox regression model [18]. Statistical differences in
proportions and means were assessed both by the 2-sample t-test and by Fisher exact test.
GraphPad Prism (version 5.01 for Windows, Graph-Pad Software, San Diego, CA, USA)
and Statistica (version 13.5.0.17, TIBCO Software Inc., Palo Alto, CA, USA) program
packages were used for data analysis. A p value <0.05 were regarded as statistically
significant.

We reviewed the medical records of 253 patients treated for laryngeal or oral
leukoplakia at the National Institute of Oncology (Budapest, Hungary) over a 26-year
period (January 1996 to January 2022). In the computerized institutional database, the
number of patients with oral or laryngeal leukoplakia was 221 and 32, respectively. The
histopathology of leukoplakia from the biopsy material was classified as no dysplasia,
dysplasia and carcinoma. Three levels of dysplasia were identified: mild, moderate, and
severe (grade I, II, III). The Department of Surgical and Molecular Pathology at the
National Institute of Oncology classifies oral and laryngeal dysplasia according to the
World Health Organization (WHO) guidelines [58,59]. The initial procedure for
treatment included observation alone, CO2 laser vaporization biopsy or surgical excision.
If symptoms (such voice quality, swallowing, or pain) or the lesion's appearance
(endoscopically for laryngeal lesions and to the naked eye for oropharyngeal lesions)
worsened, a re-biopsy was conducted. The histological findings were classified as
follows: no dysplasia, dysplasia (grade I, II, III) or cancer. The treatment consisted of
surgery with the removal of the lesion, CO2 laser treatment or observation. Initially, and
before any treatment, at least one biopsy was routinely performed prior to laser
vaporization. In addition, surgical excisions were performed for dysplastic leukoplakia
with a histological examination of the entire lesion. Regular follow-up (two visits/year)

was suggested for patients [54]. To assess the associations between the different study

12
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variables and the risk of developing cancer, a survival analysis was performed using the
Kaplan—Meier method [57]. The number of patients progressing towards malignancy was
evaluated in each of the groups. The follow-up period was defined as the interval from
the time of a leukoplakia clinical diagnosis to death or the last follow-up. The following
survival endpoints were used: death from leukoplakia-associated cancer for cancer-
specific survival, and the time to an appearance of cancer for malignant transformation-
free survival. The survival curves were compared with a log-rank test. The effect of the
possible prognostic factors on the probability of the incidence of leukoplakia-related
cancer was examined in a Cox regression model [60]. Statistical differences in
proportions and means were assessed with a Fisher-exact test and chi-squared test. All
tests were two-sided, and p values of <0.05 were accepted for statistical significance.
GraphPad Prism (GraphPad Prism version 5.01 for Windows, GraphPad Software, San
Diego, CA, USA) and IBM SPSS Statistics for Windows (version 25.0, Armonk, NY,
USA: IBM Corp) program packages were used for a data analysis.

Between April 2021 and April 2024, 75 patients diagnosed with oral leukoplakia
had histological samples taken at the Department of Dentoalveolar Surgery, Department
of Oral Diagnostics, Semmelweis University. Histopathological examination was
performed at the Department of Pathology and Experimental Cancer Research,
Semmelweis University. Histopathological samples were analyzed on the basis of HE
staining, supplemented in some cases by immunohistochemistry (p53, pl6, ki67).
Dysplasias were classified into grades of mild, moderate and severe dysplasia (grade I,
II, IIT) according to national and international protocols [61]. For statistical analysis,

Fisher-exact test was used, and results with p<0.05 were considered significant.
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4. Results

In our research, out of the 432 HNSCC patients (who underwent mutagen sensitivity
testing) 124 patients met the criteria mentioned above. Cytogenetic and clinical
characteristics of the patients are given in Table 1 [62]. Oral cavity (34%) represented the
largest group of the four anatomical sites. Most patients had a stage IV disease (43%).
Few patients (n=12) were treated with chemotherapy alone. Most patients have undergone
surgery and adjuvant radiotherapy (RT). Surgery was performed on 86 patients. The
number of RO or R1 resection was 61 and 25, respectively. Of the 86 cases, 84 underwent
lymphadenectomy: 64 were node positive and 20 were node negative. Extracapsular
tumor extension was seen in 14 node-positive patients. Response rate (complete or partial
response) for radio-chemotherapy

Table 1. Clinical and cytogenetic characteristics of 124
alone, definitive RT OF  atients with HNSCC

chemotherapy alone, was 9/10, 6/7

Characteristics Patients, n (%)

and 7/12, respectively. Mean follow- o o e ()

45.8 years (range: 23-50 years) 124 (100)

up time for all patients and alive o0
Mutagen sensitivity

patients was 68 months (range: 5— Hypersensitive (>1 b/c) 65 (52)
No hypersensitive (<1 b/c) 59 (48)
288 months) and 222 months (range: Anatomical subsite
. Oral cavity 48 (38)
184-249 months), respectively. Oropharynx 27 (22)
Ni . 11 ali d 115 Hypopharynx 32 (26)
1ne patients are still alive, an Larynx 17 (14)
: : Gender
have died. The crude overall survival Male 107 (86)
rate is 7%. Ten patients died of Female 17 (14)
UICC stage
internal disease. The crude rate of I 3(2)
_ o 11 20 (16)
cancer-specific survival is 15%. The 11 48 (39)
. v 53 (43
estimated rate of 15-year overall or Treatment (43)
g : : : Surgery alone 9(7)
cancer-specific survival is 14.5 and Radiotherapy alone 7(6)

19%, respectively. Out of 124 Surgery + adjuvant radiotherapy 71 (57)
Surgery + radio-chemotherapy 6(5)

patients, 20 (16.1%) developed SPC. Radio-chemotherapy 10 (8)
o . Chemotherapy alone 12 (10)
The characteristics of the 20 patients Palliative therapy 9(7)

with SPC are given in Table 2 [62]. b/c chromatid breaks/cell; UICC Union for International

The majority (n=13, 65%) of SPC Cancer Control, TNM Classification of Malignant
’ Tumors 7™ edition

were HNSCC, the rest of them (n=7,

14
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Table 2. Characteristics of the 20 second primary cancer patients

5 O 36
: go é §o %5 & <3
) = 5 < 5 NS < S &
< = O S O o S Q =
S 3 ¢ N 2 S £g8 2 58
S S 3 3 & S £& B &3
1 male oral cavity  0.83 Il  oropharynx 1II 109 SCC 31
2 male oral cavity  0.97 I oral cavity Il 161 SCC 15
3 male oral cavity 1.58 11 esophagus Il 165 SCC 15
4 male oral cavity 1.27 1T  oralcavity Il 99 SCC 82
5 male  hypopharynx 1.02 III  oral cavity III 24 SCC 30
6 male  hypopharynx 0.59 Il lung 1 36 SCC 14
7 male  hypopharynx 1.51 III  esophagus III 24 SCC 10
8 male larynx 0.55 I  oropharynx IV 208 SCC 10
9 male larynx 0.64 II  oropharynx III 84 SCC 12
10 male larynx 0.52 II oropharynx IV 170 SCC 13
11 male larynx 0.87 III  oralcavity IV 236 SCC 8
12 male oral cavity  0.88 1I lung 1 100 SCC 11
13 male oral cavity  0.72 Il  esophagus III 73 SCC 8
14 male larynx 0.78 1 lung 1 15 SCLC 12
15 male oral cavity 1.52 1T  oralcavity I 152 SCC 48
16 male oropharynx  1.14 III  oral cavity Il 4 SCC 81
17 female larynx 1.34 III  oropharynx Il 156 SCC 16
18 female oral cavity 1.60 1I larynx 1 74 SCC 12
19 female hypopharynx 1.05 III  oropharynx II 235 SCC 10
20 male oropharynx 145 1I prostate I 272 AC 16*
Mean - - 1.02 - - - 118 - 22

b/c chromatid breaks/cell, UICC Union for International Cancer Control, TNM Classification of
Malignant Tumors 7% edition, SPC second primary cancer, SCC squamous cell cancer, SCLC small
cell lung cancer, AC adenocarcinoma, *19 patients died of cancer and 1 died of coronary disease

35%) developed outside of head and neck region (esophagus, lung, prostate). The mean
time to SPC was 118 months (range: 4—272 months). The 10-, 15-, or 20-year estimated
rate of SPC was 24, 41 and 65%, respectively. In 3 patients, the index cancer and the SPC
occurred in the same subregion (oral cavity, contralateral edge of the tongue). In these 3
cases the time to SPC was 161, 99 and 152 months (more than 5 years), and in every case
the distance between the index cancer and SPC was greater than 2cm. None of the patients
with SPC had persistent disease or per continuitatem invasion associated with SPC. The
therapy of index cancer for patients with SPC was as follows: surgery alone (n=2, RO
resection), surgery and adjuvant RT (n=17, RO or R1 resection 16 and 1), surgery and

adjuvant radio-chemotherapy (n=1, with R1 resection and extracapsular tumor

15
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extension). The number of
hypersensitive (>1 b/c) patients of the
124 HNSCC patients were 65 (mean
b/c: 1.43+0.39). Ten of them (15%)
developed SPC. In the not
hypersensitive group (n=59, mean b/c:
0.74+0.18), 10 patients (17%) also
developed SPC (p=0.4272). The mean
value of b/c for patients with SPC and
without SPC was 1.02+0.37 (range:
0.52-1.6) and 1.12+0.48 (range: 0.35—
2.8; p=0.4062). Eighty-four patients
underwent lymphadenectomy: 20 were
node negative and 64 were node
positive. The rate of hypersensitive
patients was 0.45 (9/20) and 0.52
(33/64), respectively (p=0.7983). The
rate of SPC in the two groups was 0.35
(7/20) and 0.19 (12/64), respectively
(p=0.1394). The mean value of b/c was
separately evaluated for patients with
>36 months to SPC development. The

mean b/c value of patient with “late”

100=
90=
80=
70
60=
50=
40=
30 ==+ hypersensitive (n=65)

Percent survival

20~ = not hypersensitive (n=59)
10=

he 1 1 1 1 1 1 1 1
0 36 72 108 144 180 216 252 288

Months

Figure 2. Second cancer-free survival by mutagen
sensitivity. The 15-year estimated rate of second
primary cancer of not hypersensitive or hypersensitive

patients was 48 and 36%, respectively (p=0.3743).

100
90—
80—
70—
60—
50—
40—
30—
20—
10

Percent survival

0 T T T T T T 1
0 12 24 36 48 60 72 84

Months

Figure 3. Cancer-specific survival with second
primary cancer (n=20). The estimated rate of 2- or 3-

year survival was 38 and 23%, respectively.

(>36 months) SPC (n=16) or patients without SPC (n=104) was 1.02 (range: 0.52—1.60)
and 1.12 (range: 0.35-2.80), respectively (p=0.5724). The 15-year estimated rate of

overall survival for hypersensitive or not hypersensitive patients was 16.9 and 11.0%,

respectively (p=0.4164). The second cancer-free survival curves by mutagen sensitivity

are shown in Figure 2 [62]. The 15-year estimated rate of SPC for not hypersensitive and

hypersensitive patients was 48 and 36%, respectively (p=0.3743). The median and mean

survival time with SPC was 23 months (range: 8—82 months) and 15 months. The 2- and

3-year cancer-specific survival with SPC was 38 and 23%, respectively (Figure 3 [62]).
The 45% of SPC was developed after 10 years (between 152 and 272 months). The crude
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rate of SPC for men and women was 16% (17/107) and 18% (3/17), respectively
(p=0.9999), and for irradiated and non-irradiated patients 18% (18/94) and 7% (2/30),
respectively (p=0.1540). It should be noted that 80% (n=24) of the non-irradiated patients
had stage IV disease. The rate of SPC by anatomical site of index cancer and Union for
International Cancer Control (UICC) stage is given in Tables 3 and 4 [62]. The crude rate
of SPC was significantly higher among patients with limited disease. However, the
majority (62%) of our patients had stage [1I-1V disease and disease stage had a significant
impact on the cancer-specific survival. The 15-year cancer-specific survival with stage I,
IL, III or IV disease was 67, 52, 22 and 0%, respectively (multigroup p<0.0001). All of
the patients with stage IV disease died within 77 months. The short survival time might
be one of the reasons that none of these patients developed SPC. The effect of the
individual patient characteristics (gender, index cancer site, UICC stage, mutagen
sensitivity, RT) on the risk of SPC was also examined in the Cox proportional hazards
model. Results are presented in Table 5 [62]. None of the studied variables proved to be
a significant predictor of the risk of SPC [62]. Among the long-term surviving patients

Table 3. Second primary cancer rate by index cancer site

Index cancer Patients, n (%)  b/c, mean =SD Mean FUP time* Crude rate, %(n)
months (range)

Oral cavity 48 (38) 1.1840.51 70 (5-240) 13 (6)

Oropharynx 27 (22) 1.10+0.42 75 (6-288) 15 (4)

Hypopharynx 32 (26) 1.10+0.50 49 (6-244) 13 (4)

Larynx 17 (14) 0.90£0.28 84 (7-244) 35(6)

All 124 (100) 1.10+£0.47 68 (5-288) 16 (20)

b/c chromatid breaks/cell, SD standard deviation, *FUP follow-up time, oral cavity + oropharynx vs.
hypopharynx + larynx p=0.6253

Table 4. Second primary cancer rate by UICC stage

Mean FUP time*  Crude rate, %

Stage Patient, n (%) b/c, mean + SD Y - )

I 3(2) 1.09+0.42 216(176-240) 33 (1)
II 20 (16) 1.20+0.40 145 (21-288) 45 (9)
III 48 (39) 1.01+0.48 82 (11-249) 21 (10)
v 53 (43) 1.15+0.47 17 (5-77) 0 (0)
All 124 (100) 1.10+0.47 68 (5-288) 16 (20)

b/c chromatid-breaks/cell, SD standard deviation, Stage TNM Classification of Malignant Tumors 7%
edition, “FUP follow-up time, stage I-II vs. stage ITI-IV p=0.0009
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Table 5. The 15-year estimated rate of second primary cancer by variables (univariate analysis)

Variables % p-value RR (CI 95%)

Gender - 0.5071 -

male 46 - 1.00

female 24 - 0.6698 (0.2277-1.970)
Site of index cancer - 0.1049 -

oral cavity + oropharynx 39.5 - 1.00

hypopharynx + larynx 44.1 - 2.009 (0.7924-5.084)
UICC stage - 0.9615 -

early (I-1I) 46.4 - 1.00

locally advanced (III-1V) 31.9 - 0.9797 (0.4078-2.354)
Mutagen sensitivity - 0.3072 -

not hypersensitive 47.6 - 1.00

hypersensitive 36.1 - 0.6463 (0.2634-1.586)
Radiotherapy - 0.8767 -

no 28 - 1.00

yes 43 - 1.120 (0.2427-5.172)

RR relative risk, CI confidence interval, UICC Union for International Cancer Control, TNM
Classification of Malignant Tumors 7" edition

Table 6. Change in mutagen sensitivity during follow-up time

Index cancer b/c value b/c value Follow-up time
(before treatment) (after treatment) (months)
Oropharynx 0.65 0.85 195
Oropharynx 1.60 2.38 176
Oral cavity 1.52 245 194
Hypopharynx 1.05 1.09 216
Oropharynx 1.45 1.20 216
Oral cavity 0.87 0.92 181
Oral cavity 0.63 0.77 172
Mean 1.11 1.38 193

b/c chromatid breaks/cell

under follow-up, seven consented to a repeated assessment of mutagen sensitivity. The
results are presented in Table 6. No substantial changes were observed in the values.
Out of our patient database of 432 HNSCC patients four younger (<50 years)
patients were found with squamous cell carcinoma of neck lymph nodes from CUP. The
first patient, a 44-year-old female smoker, presented with cystic mass measuring 5 cm on
the right side of neck in 1999. The patient had a history of treatment for TisNOMO
urothelial cancer of urinary bladder. In 1997, she underwent transurethral excision and
BCG (bacillus Calmette-Guérin) installation at another hospital, but the details are
unknown. She was subjected to ipsilateral upper node dissection. The largest size of
squamous cell carcinoma metastasis was 25 mm in the metastatic node. The HE staining
described well differentiated squamous cell cancer without extracapsular tumor

extension. Ten nodes were negative (TOpN1MO0). MRI and panendoscopy examination
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Figure 4. Extensive cystic changes can be
seen in tumor cell nests. Stained with
haematoxylin and eosin.

ey ; : B [ : 23

Figure 5. Lymph node metastasis of
squamous cell carcinoma. Tumor cells
show mainly basaloid morphology. Tumor
cell nests show extensive central necrosis.
Stained with haematoxylin and eosin.

Figure 6. Immunohistochemistry for plo6.
Diffuse intensive pl6 expression suggests
HPYV association.

did not find a primary tumor. Pretreatment
value of mutagen sensitivity assay by
bleomycin test was 1.17 b/c. Observation was
recommended. Five years later (2004), the
neck node metastasis recurred. Four lymph
nodes were dissected, and two of them had
squamous cell carcinoma metastasis. The size
of the largest deposit was 20 mm with capsular
invasion, but no extracapsular tumor extension
was observed. The  histopathologic
examination  showed  squamous  cell
carcinoma. Biopsies from the tonsils were
negative. The patient underwent unilateral epi-
and oropharyngeal and regional (upper neck
nodes) RT (to 50 Gy, 25 fractions). In 2011,
she  underwent sigmoid  polypectomy
(pTisNOMO adenocarcinoma). In 2021, the
molecular pathology examination of neck node
metastasis (from a regional relapse in 2004)
showed HPVI16-genotype and pl6 over
expression by immunohistochemistry. She had
distant site metachronous in situ cancers:

urothelial cancer and sigmoid colon

adenocarcinoma. In situ cancer does not give metastasis and her neck node metastasis

was squamous cell carcinoma both in 1999 and 2004. The patient is alive without relapse.

The overall survival is 274 months. The second patient, a 43-year-old female smoker

presented with enlarged (55 mm) right submandibular lymph node of the neck in 2000.

An ipsilateral upper node dissection was performed and 1 out of 19 lymph nodes showed

poorly differentiated non-keratinizing-cystic squamous cell carcinoma (Figure 4 [32])

metastasis without extracapsular extension (TOpNIMO), which may indicate tonsillar

cancer, but histologic findings of tonsils biopsies were negative. The postoperative

PET/CT and panendoscopy did not show primary cancer. Postoperative RT was given
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(epi- and oropharynx and ipsilateral upper neck nodes to 50 Gy, 2 Gy fraction). The
pretreatment value of the bleomycin test for mutagen sensitivity was 1.04 b/c. She was
subjected to right-side colon cancer surgery at another hospital in 2014: adenocarcinoma,
pT3pNOMO. In 2014, she underwent left-side nephrectomy: clear cell cancer,
pT1apNOMO. She developed abdominal lymph node metastasis from colon cancer in
2015 and was treated with chemotherapy. In 2019, hepatic and pulmonary metastases
were diagnosed. In 2022, the retrospective molecular pathology of neck node metastasis
showed no HPV16 DNA infection or p16 over expression. She is living with a progressive
disease. The histology of her distant site metachronous invasive cancers was
adenocarcinoma and clear cell kidney cancer but the neck node metastasis was squamous
cell carcinoma. The overall survival is 243 months. The third patient, a 34-year-old
nonsmoking female patient presented with cervical lymph node enlargement in 2006.
Both MRI and PET/CT showed bilateral suspect neck nodes and increased glucose
metabolism was found in the base of the tongue by PET/CT. She underwent the
pretreatment mutagen sensitivity examination. The bleomycin test value was 1.60 b/c.
She underwent bilateral cervical lymph node dissection and excisional biopsy from the
base of the tongue. Fifty-two cervical lymph nodes were dissected and the
histopathological examination revealed poorly differentiated squamous cell carcinoma
metastasis in five nodes (three on the right side and two on the left side) (Figure 5 [32]).
The largest node size was 55 mm, and the largest metastasis was 30 mm. No extracapsular
tumor extension was detected (TOpN2 MO). The biopsy specimen from the base of the
tongue was free of cancer. The panendoscopic examination was also negative. No primary
tumor was found. After surgery, radio-chemotherapy was given (Cisplatin 6 x 152 mg;
1.8 Gy/fraction, neck lymph nodes (bilateral) and hypopharynx to 55.8 Gy; epi- and
oropharynx to 66.6 Gy). Molecular pathology was performed in 2020. Tumor cells were
p16 positive and the presence of HPV 16 was confirmed from tumor DNA (Figure 6 [32]).
The patient was followed up as an outpatient and after 198 months, there was no evidence
of recurrence. The fourth patient, a 50-year-old male smoker and alcoholic presented with
bilateral fixed metastatic neck nodes (TON3MO0) in 2001. Biopsy of a fixed node showed
non-keratinized squamous cell carcinoma. The panendoscopic examination did not find
primary cancer. The pretreatment value of mutagen sensitivity was 2.06 b/c. Radio-

chemotherapy resulted in a partial response. He died of a progressive disease in 2003.
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Overall survival was 30 months. Molecular pathology was performed in 2022: no HPV
DNA was detected and no p16 stain was seen in the squamous epithelium [32].

On the group of oral or laryngeal leukoplakia (n=253) the mean or median follow-
up time was 148.8 months and 144 months (range: 14-328 months), respectively.
Seventeen patients presented with in situ or invasive cancer, and half of the invasive
cancers had III-IV stages. In 47 patients, the cancer was developed during the follow-up
time, between 6 and 204 months (mean time: 53.6 months). Six patients developed cancer
after 120 months. The early-stage cancer (stage 0—I-II) rate was 48.4% (31 of 64). In
total, 11 of the 64 cancer patients (in situ cancers are also included) are currently alive,
40 died of leukoplakia-associated head and neck cancer, 3 died of SPC and 10 died of
internal diseases. The average survival time with cancer was 64.3 months (10-221
months). The 5-year estimated survival with leukoplakia-associated cancer for patients
with oral or laryngeal leukoplakia was 40.9% and 61.1% (p>0.337), respectively. The
number of biopsy/patients (prior to malignant transformation) was 1/148, 2/17, 3/4 and
4/1. Dysplasia progressed in 20 of 22 patients with multiple biopsies (oral, 13; laryngeal,
7). The average time to the malignant transformation of laryngeal leukoplakia or oral
leukoplakia patients was 55.6 months (range: 6—204 months) and 52.7 months (range: 6—
204 months), respectively (p=0.913). The grade of dysplasia had a significant effect on
the time to malignant transformation with oral leukoplakia. The mean metastasis
transformation-free survival with a low grade or with a high grade was 88.0 and 11.3
months, respectively (p<0.0001). In the laryngeal group, the difference between the two
grades was not significant (p=0.982). The crude rate of malignant events and the 10-year
estimated malignant transformation rate using characteristics are shown in Table 7 [54].
The 10-year estimated malignant transformation rate of leukoplakia for all (253) patients
was 18.5%. The laryngeal leukoplakia patients have a significantly increased risk of
malignant transformation compared with oral patients (univariate Cox Hazard Ratio
(HR): 3.13). The 10-year estimated malignant transformation rate was 42.0% and 15.1%,
respectively (Figure 7 [54]). The results of the multivariate Cox regression model, run for
all patients, are shown in Table 8 [54]. The non-homogenous lesion and higher grade of
dysplasia remained independent negative predictors of malignant transformation-free

survival. A separate analysis of patients with oral leukoplakia is shown in Table 9 [54].
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Table 7. Characteristics of the 253 patients with oral or laryngeal leukoplakia

~ )
' S o ~ Q\Q = [ \’é
Q.9 S 3 ~ S S
S5 23 T o
£ FE®  ~  2ER = 253 .
o = = 8 =~ S0 S
All patients (26;‘/32;3) 81.5+2.6
. 0
Gender
female 29/1038 86.0+£3.2 1
3(52/11@ 0.11 0.061 0.065
male (30.4%) 76.3+4.3 1.72 (0.97-3.06)
Age (vears)
<60 3(’;/;?2) 79.8+4.7 1
60l 0999 0.546 0.548
>60 (25.7%) 81.9+£3.3 1.20 (0.66-2.16)
Smoking
never 5/034 87.8+£5.7 1
(11'77 /g)6) 0.0004 0.004 0.009
past and present (49%) 62.6+5.6 4.01 (1.42-11.30)
0
12/123
unknown (9.8%)
Oral vs laryngeal
oral ;?72031 84.9+2.6 1
( 1.6/302) 0.002 <0.0001 <0.0001
laryngeal (50%) 58.0+9.4 3.13(1.71-5.72)
Lesion type
homogenous 33/236 832+£26 1
(2215%)7) 0.0004 0.003 0.005
non-homogenous (64.7%) 53.8+13.8 3.46 (1.46-8.18)
. 0
Biopsy
no 4 ?;/153) 95.9+2.4 1
60./1700 <0.0001 <0.0001 <0.0001
yes (35.3%) 74.0+3.7 6.48 (2.33-18.05)
Histology
. 5/88
no dysplasia (5.7%) 95.3+2.3 1
grade I dysplasia (24 71/029) 79.3+7.5 4.76 (1.51-15.03)
) <0.0001 <0.0001 <0.0001
grade II dysplasia (18?)/“3(; 18.3+£10.3 32.62 (11.51-92.44)
0
grade III dysplasia (931 %/0}6) 18.8+£9.8 29.79 (10.73-82.73)
. 0
in situ cc. 5
invasive cc. 12
Dysplasia
no % 57/0% 95.3+2.3 1
3.8/605 <0.0001 <0.0001 <0.0001
yes (58.5) 45.94+6.4 14.58 (5.71-37.24)
Dysplasia
low grade (1) 7/029 79.3+7.5 1
(24;11/?6) <0.0001 <0.0001 <0.0001
high grade (1II1I) (86.1%) 18.3£7.0 6.78 (2.94-15.63)
. 0

MTFS malignant transformation-free survival, SD standard deviation, HR hazard ratio, C/ confidence interval
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The mean follow-
up time was 149.9 months
(14-328 months).
Smoking, the lesion site,
the lesion type, dysplasia
and the grade of dysplasia
had significant effects on
malignant transformation-
free survival. In the
multivariate Cox
regression model, only
dysplasia and the grade of
dysplasia remained
independent predictors of
malignant transformation-
free survival (Table 10
[54]). Four patients with
oropharyngeal
leukoplakia ~ developed
cancer. None of them had

an HPV-positive
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Figure 7. Malignant transformation-free survival with oral or

laryngeal  leukoplakia. The 10-year estimated malignant
transformation rate was 15.1% and 42.0%, respectively (p<0.0001).

Table 8. Multivariate model for all patients (oral or laryngeal
leukoplakia)

Multivariate Cox HR

Characteristic (CI 95%) P
Smoking
never 1
past and present 2.49 (0.74-8.44) 0.142
Lesion type
homogenous 1 0.014
non-homogenous 3.74 (1.31-10.09) )
Dysplasia
no 1
low grade (1) 4.23(1.11-16.16)  <0.0001
high grade (ILIII) 12.25 (4.10-36.66)

HR hazard ratio, CI confidence interval

histology with a p16 immunohistochemistry examination. The mean follow-up time for

laryngeal patients was 140.9 months (36—285 months). To separately evaluate the patients

with laryngeal leukoplakia, some of the subgroups have underpowered materials

regarding the number of patients and malignant events (Table 11 [54]). The rate of

malignant events was significantly higher only for patients with dysplastic leukoplakia:

no or yes, 11.1% and 80%, respectively (p=0.002). In total, 73% (11 of 15) of patients

with dysplastic leukoplakia were smokers. The 10-year estimated malignant-free survival

was 88.9% and 30.5%, respectively (p=0.002). The presence of dysplasia significantly

increased the risk of malignant transformation (HR: 12.43; 95% Confidence Interval:

1.59-97.38; p=0.016). Furthermore, seven dysplastic lesions progressed to a higher grade

over the follow-up time.
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Table 9. Results of patients with oral leukoplakia using characteristics

| E ;\é ~ Q S S
$ 8 iy S22 £ER
5% r ~ B3 = 223 :
Y S S L ‘=
) = § ~ S 5 SRS}
All patients 48/221 (21.7%) 84.9+2.6
Gender
female  26/128 (20.3%) 85.8+3.3 1
male 2293 (23.7%) %621 g3.9:41 0736 112 (0.56-2.23) 0736
Age (years)
<60  25/126 (19.8%) 86.2+3.2 1
>60 23/95 (24.2%) 0.51 81.9+4.8 0.235 1.52 (0.76-3.02) 0.239
Smoking
never 4/33 (12.1%) 90.6+5.2 1
past and present 35/73 (48%) 0.0004 63.4+6.5 0.004 4.93 (1.48-16.38) 0.009
unknown 9/115 (7.8%)
Lesion site*
tongue  14/60 (23.3%) 82.6+5.4 2.89 (0.90-9.20)
sublingual 6/24 (25%) 76.7+9.2 3.67 (0.98-13.66)
palate 3/8 (37.5%) 71.4+17.1 5.00 (0.92-27.35)
buccal 6/60 (10%) 96.5+2.4 1
gingiva 6/13 (46.1%) 003 524157 0007 7.17(1.9326.74) 003
lips 0/27 (0%) 100 0
oropharyngeal 4/10 (40%) 75.0+£15.3 4.24 (0.78-23.13)
multifocal 9/19 (47.4%) 73.3+11.4 5.47 (1.47-20.39)
Lesion type
homogenous  37/203 (18.2%) 87.0£2.6 1
non-homogenous 11/18 (61.1%) 0.0002 53.8+13.8 <0.0001 4.57 (1.88-11.13) 0.001
Biopsy
no 3/77 (3.9%) 96.9+2.2 1
yes  45/144 (313%) 00001 77.9:38  ~0-0001 6.60 (2.01-21.63) ~0-0001
Histology
no dysplasia 4/79 (5.1%) 96.1+2.2 1
grade I dysplasia 4/25 (16%) 88.0+6.5 3.43 (0.86-13.75)
grade I1 dysplasia 1215 (80%) 00001 o aipn 00001 4G g1 (11 91-130.11) <0000
grade I dysplasia ~ 10/10 (100%) 0 54.33 (15.15-194.84)
in situ cancer 4
invasive cancer 11
Dysplasia
no 4179 (5.1%) 96.142.2 1
yes 26/50 (52%) 00001 50.0:7.4 ~0-0001 13.79 (4.79-39.72) ~0-0001
Dysplasia
low grade (I) 4/25 (16%) 88.0+6.5 1
<0.0001 <0.0001 <0.0001
high grade (IL,1II) 22/25 (88%) 11.347.1 14.63 (4.28-50.03)

MTFS malignant transformation free survival, SD standard deviation, HR hazard ratio, CI confidence interval, * pl16
immunohistochemistry was negative for oropharyngeal patients
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Table 10. Multivariate Cox model for patients with oral

leukoplakia
Characteristic Multivariate Cox HR
(CI 95%) p
Dysplasia
no 1
low grade (I) 2.47(0.41-15.03) <0.0001
high grade (ILIII) 18.19 (4.71-70.25)
Lesion type
homogenous 1 0.063
non-homogenous 2.79(0.95-8.24) ’
Smoking
never 1 0.098

past and present

3.51(0.79-15.51)

Table 11. Malignant events of patients with laryngeal leukoplakia

using characteristics

Malignant events n

Characteristic %) P
All patients 16/32 (50%)
Gender
female 3/10 (30%)
male 13/22 (59.1%) 0.252
Age (years)
<60 13/26 (50%)
60 36 (50%) 099
Smoking
never 1/1 (100%)
past and present 12/23 (52.2%) >0.999
unknown 3/8 (37.5%)
Site
unilateral 9/20 (45%) 0717
bilateral 7/12 (58.3%) ’
Lesion type
homogenous 16/32 (50%) ~0.999
non-homogenous 0/0 ’
Biopsy
no 1/6 (16.7%)
yes 15/26 (57.7%) 0.172
Histology
in situ cancer 1
invasive cancer 1
Dysplasia
no 1/9 (11.1%)
yes 12/15 (80%) 0.002
Dysplasia
low grade () 3/4 (75%) ~0.999
high grade (ILIII) 9/11 (81.8%) )
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The characteristics of the 75

Table 12. Characteristics of the 75 patients with

patients  diagnosed  with  oral  oralleukoplakia
leukoplakia between 2021 and 2024 are Characteristics n (%)
shown in Table 12 [61]. The incidence All patients 75 (100)
of oral leukoplakia was slightly higher Gender
. . 0 . male 35 (46.7%)
in women (women: 53.5% vs. men: fomale 40 (53.3%)
46.7%). There was no significant ~ Age (years)
<50 18 (24%)
difference between sexes 1n the >50 57 (76%)
) Smoking
presence of dysplasia (p=0.8052). The past and present 32 (42.7%)
never 43 (57.3%
mean age was 59.5 years (range: 23- Le:ion type { )
. . homogenous 61 (81.3%)
88). Leukoplakia was more common in non-homogenous 14 (18.7%)
older patients (>50 years) (57/75, Lesion site .
gingival / edentulous ridge 26 (34.7%)
76%). Age had no significant effect on buccal 16 (21.3%)
] floor of the mouth 12 (16%)
the prevalence of dysplasia (p=0.5648). tongue 11 (14.7%)
) alate 6 (8%
Of the 75 patients, 32 are smokers and ﬁps 2 Ez.&)
43 are non-smokers. Smoking in our ~ multifocal 2@2.7%)
Histopathology
patient did not significantly increase  hyperkeratosis S1(68%)
mild dysplasia 19 (25.3%)
the incidence of dysplasia (p=0.6208) moderate dysplasia 5(6.7 %)
severe dysplasia 0 (0%)

or the severity of dysplasia (p=0.3256)

in leukoplakias. The most frequent site of leukoplakia was gingiva / edentulous ridge
(26/75, 34.7%), followed by bucca (16/75, 21.3%), floor of the mouth (12/75, 16%),
tongue (11/75, 14.7%), palate (6/75, 8%) and lip (2/75, 2.7%). Multifocal leukoplakia
(present in several
anatomical regions at
the same time)
occurred in 2 cases
(2775, 2.7%). Sixty-
one homogeneous

(81.3%) and 14 non-

[ TSk =1 4 s
Figure 8. Histological image Figure 9. Histological image homogeneous (18.7%)
without dysplasia, showing mild dysplasia. Stained
hyperkeratosis. ~ Stained  with with haematoxylin and eosin. cases were found.
haematoxylin and eosin. D .

ysplasia was

26



DOI:10.14753/SE.2025.3341

significantly more frequent in lesions with clinically non-homogeneous leukoplakia
(p=0.0088). Histopathological findings showed 51 cases of hyperkeratosis (without
dysplasia) (Figure 8), 19 cases of mild dysplasia (Figure 9) and 5 cases of moderate
dysplasia (Figure 10) [61]. Severe dysplasia was not encountered. Average follow-up
time: 17.4 months (range: 1-38 months). Out of the 75 patients, p53
immunohistochemistry was performed in 37 cases (20 with dysplasia and 17 without).
Among the dysplastic cases, 55% (11/20) were p53 positive, compared to 11.8% (2/17)
of the non-dysplastic cases (p=0.014).

i

logical image sho

Flre 10. Histo
with haematoxylin and eosin.
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5. Discussion

5.1 Second primary cancer

Head and neck cancer survivors are known to have a higher risk of morbidity and
mortality. These include concurrent liver, heart, and lung conditions, therapeutic side
effects, and the development of SPCs as a result of alcohol and tobacco use [63]. In these
patients, it is important to examine markers that may predict the risk of recurrence or a
SPC. Several studies reported that bleomycin-induced mutagen sensitivity, which reflects
latent genetic instability, serves as a significant predictor of SPC. Of note: it is well known
that the bleomycin-induced b/c value does not change during the life span [64]. In our
patients we had the same observation. HNSCC patients with SPC exhibit higher b/c scores
compared to those without SPC [28-30,65-67]. Schantz et al. [28] from the M. D.
Anderson Cancer Center (Houston) were among the first to estimate the bleomycin test
to assess the risk of SPC in HNSCC patients. The rate of SPC was significantly higher in
the hypersensitive (b/c>1) than in the not hypersensitive group (33% vs. 8%), and
hypersensitivity increased the risk by 4.4 times. A limitation of their study was the
relatively short follow-up time: median <2 years (range, 4-31 months). Later, the study
was expanded to include 278 patients, and the updated results published in 1994
confirmed that mutagen hypersensitivity (b/c>1) also increased the risk of developing
SPC. The mean b/c value for patients with SPC was 1.17 (£0.54) compared with 0.98
(£0.44) for SPC-free patients (p=0.044). However, the follow-up time remained short,
with a mean time of only 10.5 months from diagnosis to SPC development [29]. In our
research for patients, the mean time to SPC was 118 months, which was more than ten
times longer. Cloos et al. [65] in their study, also examined whether mutagen sensitivity
may be utilized as a biomarker to identify patients who are at risk of developing SPC in
the upper digestive or respiratory tract. Of all patients (n=218) 19 developed SPC (8.7%),
and the follow-up time was relatively short (median: 4.5 years). In this prospective study,
no significant difference was found between those who developed SPC and those who
did not, with respect to mutagen sensitivity. Additionally, they discovered that the mean
b/c value was significantly higher for patients who had SPC >3 years after the primary
malignancy than for those who developed SPC earlier. In our study, the mean b/c value

of patient with “late” (>36 months) SPC (n=16) or without SPC (n=104) was not
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significantly different [62]. Minard et al., from the M. D. Anderson Cancer Center
investigated the risk of SPC in early stage HNSCC patients, who were enrolled in a
placebo-controlled chemoprevention trial of low-dose 13-cis-retinoic acid to reduce the
occurrence of SPC. It was possible to analyze a sample of 303 Caucasian patients out of
the 1080 participants. In all, SPC developed in 50 out of 303 patients (16.5%). There was
no information on average follow-up time. The incidence of SPCs was not significantly
decreased by the low-dose 13-cis-retinoic acid treatment. There was no increase in risk
linked to the chromatid breaks induced by bleomycin. One reason for the lack of
correlation between SPC and mutagen sensitivity was that the patients who were recruited
had early UICC stage I-II. [66]. They reported their experience with 991 patients six
months later, in which study the mean follow-up time for living patients was 7 years. As
in previous studies, prediagnostic chromatid breaks induced by bleomycin were examined
as a sign of latent genetic instability. Additionally, they examine how latent genetic
instability and increased proliferation potential work together to influence the likelihood
of SPC. To examine the proliferative potential, serum insulin-like growth factor (IGF)
levels were measured. For mutagen sensitivity, the b/c cut-off value was 0.50. Among
patients who developed SPC, the hypersensitive (b/c>0.5) and not hypersensitive
(b/c<0.5) rate was 82% (n=243) and 18% (n=55), respectively, p=0.036 [67]. According
to their findings, early-stage head and neck malignancies are more likely to develop
second malignancies due to latent genetic instability and increased proliferation potential.
In our research, the threshold for hypersensitivity was b/c>1, as in most available
publications. Our patients with HNSCC before treatment underwent bleomycin
sensitivity assay and the method was not suitable for the assessment of individual index
cancer risk due to overlapping of b/c values with those of controls [55,56]. We examined
the association between SPC and mutagen sensitivity in younger adults. The mean time
for all patients and alive patients was 5.8 and 18.5 years, respectively. This is one of the
longest published follow-up time for patients with HNSCC patients. Even ten years after
starting treatment, patients are at a high risk of developing SPC. Therefore, it is important
to highlight the long follow-up time. In our series, 45% of SPC developed after 10 years.
Coca-Pelaz et al. published a systematic review that analyzed articles on SPCs in the
head and neck region between 1979 and 2019 [63]. They mentioned that most

publications did not report accurate data on follow-up time. The median follow-up time
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was reported as 4.6 years, with an even shorter follow-up time of 2.6 years for prospective
studies. Differences in follow-up times may affect the proportion of SPCs reported. In
our research, there was no significant correlation seen between mutagen hypersensitivity
and an elevated risk of SPC. The 15-year estimated rate of SPC for hypersensitive
(b/c>1.0) and not hypersensitive (b/c<1.0) patients was 36 and 48%, respectively [62].
Cloos et al. [30] found significantly higher b/c values in patients with multiple cancer
(mean, 1.2), than in patients with a single cancer (mean, 0.96; p=0.025). Our comparable
values were 1.02 and 1.10 (p=0.4062), respectively. The investigators from the M. D.
Anderson Cancer Center changed the experimental parameters several times. First, the
cut-off value for b/c was 1.0, and later it was decreased to 0.5. Additionally, in their large-
scale study, not only SPCs but also local relapses were included [67]. In our series, the
number of patients with b/c<0.5 was only nine and local relapse was excluded from the
study. Local relapse or metastasis were not regarded as SPC.

In a study published in 2023 [68], Ruan et al. drew attention to the fact that the
incidence of SPCs has been rising quickly over the past few decades due to longer life
expectancies and longer cancer survival. For oral and pharyngeal cancers, they found that,
these patients have a significantly increased risk to develop second primary non-Hodgkin
lymphoma. In our study [62] most of the SPC was HNSCC (65%). Outside of head and
neck region, SPC was found in the esophagus, lung and prostate (35%), but non-Hodgkin
lymphoma has not developed. Otolaryngologists from Oslo studied 2063 patients with
head and neck cancer over a 15-year period [69]. Based on their results the frequency of
SPCs was the following: head and neck region (32%), lung (21%), and distant organs
(46%). The development of any SPC has a negative impact on survival. Several studies
investigated in head and neck region the risk of SPC and its impact on survival
independently of mutagen sensitivity, and published long-term (more then 10-year)
results [69—71]. The 20-year cumulative rate of SPC was 36% in a large multicentric
study with 99 257 participants, where the largest percentage of SPCs were associated with
lung cancer, which had a 13% cumulative risk over 20 years [70]. The poor prognosis for
patients with head and neck cancer who have an SPC may be attributed to a high
frequency of second primary lung cancer. They also mentioned that according to prior
research, during a 10-year follow-up period following the first primary head and neck

cancer, head and neck was the most common site of SPC (35%—73%). The risk of SPC
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was elevated by alcohol consumption and smoking. The idea of field cancerization, which
was put forth by Slaughter et al. in 1953 [72], describes how alcohol and tobacco's
carcinogenic effects might affect different areas of the aerodigestive tract mucosa at the
same time, leading to the formation of several primary cancers that are unrelated to one
another. After the first primary was diagnosed, the increased risk of SPCs continued for
ten years. Our patients also had a lifelong risk of developing SPC and were all smokers
and drinkers without giving up these harmful habits. Rennemo et al. studied 2 063 patients
with head and neck tumor [69], and out of them, 351 had SPC, so the crude rate of SPC
was 17%. Our results of the crude rate of SPC were 16%, close to their rate. In their study,
the mean time to SPC was more than 4 years. The median survival time with SPC was 12
months, 5-year survival was 16%. The majority of their patients (90%) died of SPC as a
result. In terms of anatomical localization, the oral cavity was among the most common
subsite (39%). We obtained almost the same figure of 38%. According to our analysis,
the anatomical subsite had no significant impact on the risk of SPC [62]. In their study
SPC was most common in patients with limited disease (stage I or II). In our series, none
of the patients with stage IV disease developed SPC. The explanation might be that
patients with a poor prognosis did not live long enough to develop SPC. The survival with
SPC was also very poor. The median and mean survival time was 23 and 15 months,
respectively. In the study of Tiwana et al. from British Columbia, Canada [71], the
follow-up time was 25 years (median time for alive patients: 23.2 years), with a 26% of
crude incidence of SPC. Oral cavity and oropharyngeal index cancer were more likely to
develop SPC. The estimated 5-year overall survival with SPC was 15%. In a German
study [73], 118 patients with HNSCC were selected, which number is close to our sample.
The crude rate of SPC was 18%. Interestingly, 52% of SPC were diagnosed within 2
years. At our patients, only two SPCs were diagnosed within 2 years (4 and 15 months).
Bugter et al. [74] from the Erasmus Cancer Institute, Rotterdam studied the risk factor of
SPC in a Cox model. The crude rate of SPC was 15.6%. Smoking and alcohol
consumption, comorbidity, and the oral cavity subsite were risk factors for SPCs. All of
our patients were drinkers and smokers; therefore, we did not investigate these potential
risk factors. In a current, population-based study from the United States, the smoking-
related cancers were studied. Among 10 smoking-related cancer sites head and neck

cancer patients had the highest risk of developing a SPC [75]. We studied the following
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risk factors of SPC in a Cox model: gender, UICC stage, site of index cancer, RT, and
mutagen sensitivity (all of our patients were smokers and drinkers). None of them proved
to be a significant predictor of SPC development [62]. Arie et al. [76] evaluated in their
retrospective cohort study the incidence of SPCs also by treatment modality in HNSCC
patients. Out of the 184 patients, SPC developed in 31 cases (17%). With 13 cases (42%)
of all SPC, the lungs were the most frequently affected site. Regarding the frequency of
SPC the most frequent location of the primary tumors was the oral cavity and oro-
hypopharynx (20%). The rate of SPCs was higher for early-stage tumors, but this finding
was not statistically significant. Compared to patients with early-stage cancer, those with
advanced-stage cancer had a shorter time to develop SPC. Due to the persistent risk of
SPC, it is imperative to emphasize the lifelong follow-up. Chemotherapy and RT were
not associated to the development of SPC. In our study, none of these variables (index
cancer site, UICC stage, RT) proved to be a significant marker of risk of SPC. Boakye et
al. [77] examined the incidence and sites of SPCs stratified by the HPV-associated
primary head and neck cancer compared with HPV-negative cancer. Incidence of SPCs
was higher among those with HPV-negative HNSCC than from potentially HPV-
associated HNSCC. Among 109 512 patients with HNSCC, 13 517 (12.3%) developed
SPC (more often in patients diagnosed with HPV-negative HNSCC). Due to most patients
with HPV-positive cancer have better prognoses and are less likely to consume alcohol
and tobacco, people with a possible HPV-associated HNSCC may have a lower relative
risk of developing SPC. In our study, all the patients had HPV-negative malignancy, HPV
positivity was an exclusion criterion

For cancers, it is important to consider chemoprevention. Chemoprevention of
SPC in HNSCC patients are discussed in several articles [28,65,67,78,79]. The conclusion
of a large multicentric trial in this topic was that further prevention trials are required to
find an appropriate compound [80]. In normal and precancerous epithelial cells, retinoid
is a possible compound for regulating cell differentiation and preventing carcinogenesis.
According to their findings, the low-dose 13-isoretinoic acid did not decrease the
incidence of SPC. The study did not use mutagen sensitivity as a biomarker to identify
patients at high risk of developing SPC. In the MD Anderson chemoprevention trial, they
also used the 13-isoretinoic acid [66,67]. Bhatia et al. declared: “Our findings did not

confirm findings from the pivotal MD Anderson trial that used high-dose, short-term
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isotretinoin in patients with stage I-IV HNSCC. There were no statistically significant
benefits in either overall survival or second primary tumors” [80]. Based on the
achievable publications, there is now no suitable biomarker to identify the risk of SPC
development, nor is there a substance to prevent it from developing in patients with
HNSCC. Both former and current publications [81,82] suggest long-term follow-up and
early detection to improve outcome of patients with SPC. Patients have a lifelong risk to

develop SPC, especially smokers and drinkers.

5.2 Cancer of unknown primary

Among the cancer patients at the time of clinical diagnosis, distant metastases are present
in nearly one out of every three patients [83]. The primary tumor and its metastases are
typically detected nearly simultaneously, however in certain patients, the primary tumor
cannot be found. Making the diagnosis, selecting the best course of treatment, and
estimating the prognosis are all challenging with CUP. For the diagnosis, in addition to
the medical history of the patient, biopsy, HE-stained sample and immunohistochemistry
prove to be the most important methods. The histological type of CUP in head and neck
region is usually squamous cell carcinoma, but undifferentiated carcinoma may also
occur. External risk factors such as smoking and alcohol consumption have been
extensively studied in head and neck cancers, and both are major risk factors for HNSCC.
A study by Hermans et al. examined smoking and alcohol consumption as potential risk
factors for CUP in general [84]. However, there is limited data specifically regarding the
role of smoking as a risk factor in head and neck CUP. In a study Filippini et al., it is
emphasized that, similar to the known primary HNSCC tumors, smoking may be a risk
factor for head and neck CUP [85]. Among the four CUP patients in our cohort, smoking
was noted in the medical history of three patients. The appropriate treatment for HNSCC
patients with CUP has not been determined. Various methods are used to identify the
primary cancer in neck node squamous cell carcinoma metastasis of CUP. The objective
of Aro et al. [86] was to evaluate the use of different diagnostic methods, to decrease the
incidence of CUP in head and neck region. Based on their results Aro et al. emphasize
the use of pan-endoscopy including tonsillectomy. Wichmann et al. [87] examined in

patients with squamous cell carcinoma metastasis from CUP the following: PET/CT
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imaging, bilateral tonsillectomy, neck node dissection, risk-factor-adapted therapy. They
suggest standardized diagnostic workup followed by neck node dissection and risk factor
adapted treatment increase the survival in these patients. As the therapy of head and neck
tumors is usually post-operative neck node dissection and RT or radio-chemotherapy,
these principles should be followed in squamous cell carcinoma metastasis from CUP.
Treatment generally consisted of neck node dissection and RT or radio-chemotherapy. In
operable cases, the 5-year overall survival is around 70% with neck nodes dissection
followed by RT with or without chemotherapy [87,88].

The majority (80%) of head and neck CUP is HPV-positive cancer [88,89]. HPV
positivity may confirm that oropharyngeal cancer is often the underlying cause. In our
two HPV-positive cases, the samples taken from the oropharyngeal region were cancer-
free. The patients with HPV-positive tumors are younger and the result of the
histopathology is more likely squamous cell carcinoma. In our case, both HPV-positive
patients were young and diagnosed with squamous cell carcinoma. Compared to HPV-
negative head and neck cancers, HPV-positive cases have a better prognosis, and this is
also observed in CUP [90,91]. Jensen et al. [91] analyzed 60 cases, out of them, 13 were
HPV-associated. Of this group, 10 cases had cystic morphology. It has been previously
recognized that squamous cell carcinoma of the Waldeyer's ring is more likely to have
neck metastases with cystic morphology [92]. In the Danish study [91] HPV positivity
was an independent predictor of improved overall and disease-free survival. The fact that
the HPV-positive tumors reacted better to treatment was linked to the improved outcome.
It was suggested in the study that the presence or absence of HPV should be determined
early in patients with CUP, because treatment decisions may be influenced by their status.
It is noteworthy that in their research only one patient was female but our three patients
with HPV-positive or cystic histology were women. In our research two patients had
HPV-positive squamous cell carcinoma and both of them are still alive. However, the
diagnosis of HPV infection was made almost 15 years after the original manifestation.

Rassy et al. [35] from the Institute Gustave Roussy emphasized that when cervical
metastasis is identified as HPV-positive, the primary tumor is most likely located in the
oropharynx, making additional diagnostic procedures, such as tonsillectomy, essential.
The best approach for managing extranodal extension or advanced lymph node

involvement remains a subject of discussion, with differing opinions on whether neck
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node dissection followed by adjuvant RT, a combination of RT and chemotherapy, or
initial radio-chemotherapy followed by neck node dissection (if fluorodeoxyglucose F
18-PET/CT yields positive results) is preferable. The study highlights that p16-negative
cases are indeed HPV-negative, whereas p16-positive samples require additional testing
to confirm HPV infection. They concluded that HPV-associated squamous cell CUP
requires treatment approach similar to the standard treatment for non-HPV cases. The
most important factors are staging and general condition. Due to the risks associated with
potential overdiagnosis, both excessive and insufficient testing should be avoided. There
is also disagreement over the clinical utility of site-specific therapy for CUP patients
based on gen-expression profiling [93]. In a review about CUPs by Tomuleasa et al. [83]
they suggest treatment for HNSCC from CUP the same therapy as in the case of any other
advanced HNSCC. This mean surgery with radical neck dissection, followed by radio-
chemotherapy. The significance of immunohistochemistry, molecular testing, molecular
diagnostics, and translational research is substantial. Based on our experience [32], we
believe that neck node HPV-positive or cystic metastases from CUP can be effectively
treated with standard multimodality treatment: neck node dissection + RT + platinum-
based chemotherapy. The PET/CT scan showed a suspect area at the base of the tongue
in our patient with bilateral neck node metastasis, but the biopsy revealed no malignancy.
After receiving radio-chemotherapy and bilateral radical neck node dissection, one of our
patients survived without relapse. To date, her primary cancer location has not been
identified.

Further research on mutagen sensitivity would yield more specific data on the
cancer risks associated with HPV. Recent research has examined the activation of DNA
damage repair factor in HPV-positive oropharyngeal cancers. While DNA damage repair
pathways in the cervix play a crucial role in viral replication, their function in
oropharyngeal squamous cell carcinoma remains largely unknown. The HPV proteins E6
and E7 constitutively activate both the ataxia telangiectasia mutated-dependent and ataxia
telangiectasia mutated-dependent DNA-related pathways in HPV-positive cervical
malignancies. Compared to HPV-negative lesions or normal epithelia in marginal
locations, HPV-related oropharyngeal squamous cell carcinoma exhibits higher

activation of the ataxia telangiectasia mutated-dependent DNA-related pathway. The
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findings suggest that members involved in these pathways might have a significant role
in oropharyngeal diseases caused by HPV [94].

The relationship between oropharyngeal HNSCC and cystic neck node metastasis
has been the subject of several studies [95,96]. Most cases of cystic squamous cell
carcinoma metastasis in the upper neck nodes are associated with HPV-positive
oropharyngeal primary cancer [92]. In the majority of CUP patients with cystic squamous
cell carcinoma lymph node metastasis of the head and neck region, occult primary cancers
are localized in the oropharynx [96]. A biopsy of the tonsils or base of the tongue in our
female patients revealed no evidence of malignancy. Twenty cases of cystic neck node
metastases were examined at the Pennsylvania State Medical Center. Out of the 20
patients, 17 had primary tumors arising in the palatine or lingual tonsil and three were
CUPs [92]. In the past, lateral neck cystic tumors were commonly diagnosed as branchial
cleft cysts. It was hypothesized that remnants of the branchial clefts were the source of
malignant lesions on the lateral side of the neck. These lesions were classified as
branchiogenic carcinomas at the time, with no attempt to identify the primary tumor site.
It is now understood that, in adults, lateral solitary cystic masses often originate from the
epithelium within the Waldeyer’s ring and represent occult primary tumors. Weak
histological differentiation and the absence of transitions from benign epithelium to
malignant carcinoma in lymph node metastases serve as indicators that squamous cell
carcinoma metastases originate from Waldeyer’s ring rather than from a primary
branchiogenic carcinoma. The survival is good with the cystic lymph node metastasis
[37,95]. Our patient with cystic morphology has been alive for more than 15 years after
the initial presentation but has progressive distant metastases from a second primary
(colon) cancer. The other two female patients with HPV-related cancer are still cancer-
free [32].

Squamous cell carcinoma of the upper aerodigestive tract has high propensity to
develop multiple primary malignancies. An explanation for this phenomenon was
proposed by Slaughter, who gave the concept of a condemned mucosa developing after
chronic carcinogenic exposure [72]. He considered “field cancerization” to be an
important factor in the recurrence or persistence of oral cancer. However, field
cancerization cannot account for metachronous three primary cancers with different

histology and distant site origin, as in our two cases [32]. There may be a possible
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association with genetic and/or immunologic alterations. Vikesa et al. [97] from the
University of Copenhagen investigated the relationship between CUP and chromosomal
instability (CIN), identifying DNA double-strand breaks as a characteristic feature of
CUP. Through the early accumulation of distinct genetic and epigenetic changes in both
the primary tumor and metastases, CIN is probably going to promote parallel progression.
Due to their independent selection, tumor cells are expected to disseminate and settle at
unusual locations before the original cancer manifests clinical signs. The uncommon
clinical presentation, chemoresistance, and poor prognosis in CUP patients may be
attributed to CIN, highlighting the need for targeted diagnostic and therapeutic strategies.
An external risk factor for head and neck cancer as well as cancers of the bladder or colon
is tobacco use. Individual susceptibility varies, therefore only a small percentage of those
exposed to environmental carcinogens will get cancer. HNSCC has a complex etiology
that includes endogenous risk factors. Individual susceptibility to malignancy may be
influenced by factors such as DNA repair capacity and mutagen sensitivity [98,99].
Mutagen sensitivity also plays a role in developing urothelial and colorectal cancers
[100,101]. In our patients with known primary cancer, the majority (19 of 20, 95%) of
the metachronous SPC was located in the upper aerodigestive tract [62]. Two of our
patients with CUP developed distant site primary cancers: bladder and colon or kidney
and colon cancer [32]. Our patient with in situ bladder and in situ colon cancer is living
without relapse. The other patient is living with a progressive disease. Although distant
site new primary cancer is an uncommon occurrence, patients with HNSCC are at
elevated risk of acquiring multiple malignancies in the upper aerodigestive region
[102,103]. In our study dealing with SPC [62], the number of hypersensitive or not
hypersensitive patients was 65 (52.4%) and 59 (47.6%), respectively. All CUP patients
in our research had elevated mutagen sensitivity (b/c>1.0). However, in our 124 patients
with bleomycin test no significant difference was observed between the lymph node-
positive and lymph node-negative cases nor in mutagen sensitivity or the rate of SPC.
The association between mutagen sensitivity and CUP has not been previously studied.
The available literature suggests that compared to other cancers, the difficulties in
diagnosing and treating CUP continue to be challenging. In the last decade, new methods
such as immunohistochemistry, molecular markers, and translational research have

enhanced the efficiency of diagnostic assays. More studies are needed to extend survival,
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and there are many unanswered questions yet [83], but based on our experience of neck
node HPV-positive or cystic metastases from CUP signify a relatively good prognosis

and can be effectively treated with the standard multimodality treatment.

5.3 Leukoplakia

OPMD are locally formed, morphologically altered tissues in which the likelihood of
developing a tumor is higher than in normal tissues. Of all the OPMD, oral leukoplakia
is the most common. There are several open questions in the available literature regarding
the prognosis and prevention of oral leukoplakia malignant transformation [104].
Numerous studies have documented widely disparate rates of laryngeal leukoplakia
malignant transformation and recurrence [105]. In our study, we evaluated the malignant
transformation rate of patients with oral (oropharynx is included) or laryngeal
leukoplakia. Up until now, no study compared the malignant transformation risk of
leukoplakia of the two anatomical sites. The 10-year estimated rates were 15.1% and
42.0%, respectively (p<0.0001) [54]. The mean time to malignant transformation was
longer with 3 months for laryngeal leukoplakia compared to an oral lesion, but the
difference was not significant (laryngeal or oral: 55.6 months and 52.7 months,
respectively, p=0.913). The relative risk of the malignant transformation of leukoplakia
was more than three times higher for patients with laryngeal cancer. The dysplasia of
leukoplakia significantly increased the malignant transformation rate in both groups. The
grade of dysplasia also had a significant effect on the malignant transformation
(p<0.0001). The survival with leukoplakia-associated cancer was similar in the two
groups.

We made a detailed analysis for patients with oral leukoplakia because of the
appropriate number of patients (n=221) with a long follow-up time (mean: 149.9 months).
The 10-year estimated rate of the malignant transformation of oral leukoplakia was
15.1%. Smoking habit (never vs. ever), the lesion type (homogenous vs. non-
homogenous), dysplasia (yes vs. no) and the grade of dysplasia had a significant effect
on malignant transformation-free survival. The presence of dysplasia and high-grade
(grade II, III) dysplasia remained independent negative predictors of malignant

transformation-free survival in a multivariate Cox model.
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In an earlier study from China, a retrospective evaluation was conducted on 218
patients who were diagnosed with oral leukoplakia both clinically and histopathologically
[106]. The mean follow-up time was 5.3 years. Out of the 218 patients 39 developed
cancer, the malignant transformation rate was 17.9%. High-grade epithelial dysplasia
proved to be an independent predictor of malignant transformation-free survival, but a
smoking habit did not. The importance of the early diagnosis and follow-up period was
emphasized. Tongue leukoplakia had higher malignant incidence than those found at
other sites, but the anatomical site was not an independent risk factor for malignant
transformation. In their study, leukoplakia was most common in the tongue and buccal
site, which is in line with our study with a similar number of cases. Two years later, also
from Shanghai [107], 320 cases of oral leukoplakia were studied. The multivariate
analysis revealed that the following four factors were significant independent predictors
for the malignant transformation of oral leukoplakia: patient age of >60 years,
lateral/ventral tongue localization, non-homogenous type and high-grade dysplasia. For
all the 320 patients, the 3-year and 5-year cancer free survival was 86.6% and 82.0%,
respectively. In our study the 10-year estimated malignant transformation rate with oral
leukoplakia was 15.1%. In high-risk patients, they recommend control biopsy for early
detection of a malignant event, which is also recommended based on our own experience.
In a study by de Vincente et al. [108], histopathological grading (low-grade vs. high-grade
dysplasia) was also significantly associated with oral cancer risk and proved to be a
significant independent predictor in the multivariate Cox model. In a systematic review
study with 11 423 patients [50], they highlighted the importance of the ability to predict
who may develop cancer or not. In that study the malignant transformation rate for oral
leukoplakia had a wide range between 0.13% and 34.0%. An advanced age, female sex,
leukoplakia larger than 200 mm?, non-homogeneous type, and higher grades of dysplasia
were significant predictors of the malignant transformation of oral leukoplakia. They
concluded that more research is necessary to fully understand the determinants revealed
in the review. In another systematic review and meta-analysis of the last 5 years, 16 604
patients with oral leukoplakia were involved [104]. The percentage of malignant
transformation ranged from 1.1% to 40.8%. The female gender, an advanced age (>50
years), non-homogeneous type and presence of dysplasia were significantly related to

malignant transformation. The size of the oral leukoplakia and the smoking habit do not
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show a significant effect on malignant transformation. In a Swedish study [109] of the
234 included patients 27 developed cancer. The median follow-up time was 9 years. In
the multivariate Cox regression model, the rates of malignant transformation were
significantly higher for non-homogeneous oral leukoplakia, leukoplakia with dysplasia,
and tongue-localized leukoplakia. In our patients, oral leukoplakia with dysplasia or non-
homogenous lesions were also independent predictors of malignant transformation, but
the most common site of malignant transformation was the gingiva [54]. The mean
follow-up time of our patients was longer than 9 years (148.8 months). Malignant
transformations (n=6) were seen even over 10 years after the diagnosis of leukoplakia.
The longer duration of our follow-up period may be a factor in the higher likelihood of
malignant transformation. To the best of our knowledge, the longest time to the malignant
transformation of oral leukoplakia was observed in a Spanish study [110]: 15 years and 2
months. In our patients, the longest time to the malignant transformation of leukoplakia
was 204 months, which is longer with 22 months. The severe dysplasia also significantly
increased the rate of malignant transformation in their patients. Furthermore, the rate of
patients with early-stage cancer was much higher than in our patients, 19.2% and 48.4%,
respectively. Most patients of Jawert et al. [109] had follow-up visits with a specialist
every 3 to 6 months, and the malignancies linked to OPMD were identified early which
greatly increased cancer survival. A large retrospective cohort study from Northern
California [111] examined 4 886 oral leukoplakia patients with 4.62 mean years of
follow-up. The grade of dysplasia significantly raised the chance of developing oral
cancer. One of their main findings was that leukoplakias, which were first identified as
non-dysplastic lesions, were the cause of a large percentage of oral cancer cases. Due to
the moderate accuracy of the leukoplakia biopsy decision, they recommended a biopsy
for all clinically confirmed leukoplakias. In our cohort study, 77 patients with oral
leukoplakia were not subjected to biopsy and only 3.9% of them developed oral cancer.
The oral cancer rate of patients with a non-dysplastic histology was also low (5.1%). They
need close (two times/year) monitoring for signs of early cancer, followed by biopsy if
necessary.

Some of the subgroups have underpowered information regarding the number of
patients and malignant occurrences in order to assess the patients with laryngeal

leukoplakia independently. The presence of dysplasia increased the risk of malignant
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transformation in our patients. In a Chinese study [112], 263 patients were analyzed. The
rate of non-dysplastic leukoplakia was very high (54.4%). In our study, this rate was only
11.1%. The diagnostic classification of moderate to severe dysplasia was the independent
risk factor for the malignant transformation and recurrence of laryngeal leukoplakia,
according to the multivariate analysis (p<0.05). In a retrospective study from Israel [113],
with 52 laryngeal leukoplakia patients, severe dysplasia and smoking were the risk factors
of malignant transformation. In our patients, the malignant transformation rate was high
even with grade I, II dysplasia [54]. However, initial dysplasia progressed over the
follow-up period, and 73% of our patients with dysplasia were smokers. A study by Zhang
et al. [114] included 32 patients with laryngeal leukoplakia. The malignant transformation
rates for mild, moderate and severe dysplasia were 33%, 75% and 75%, respectively. Our
patients with dysplasia also had high malignant transformation rates. Leduchowska et al.
[115] used endoscopic and stroboscopic examinations to estimate the degree of dysplasia
in laryngeal leukoplakia. The rate of low-grade or high-grade dysplasia was 61.8% and
38.2%, respectively. The decision between an immediate biopsy and watchful waiting
can be guided by the study's findings. Our patients had high (75%) malignant
transformation even with mild dysplasia [54].

Even though a number of previous epidemiological studies on oral leukoplakia
have been published, the exact prevalence is still controversial and does not take
geography or demographic stratification into account [116]. Most of the studies on
prevalence was derived from single center analyses, and it varied greatly.
Epidemiological data currently do not support the exact prevalence of oral leukoplakia.
Zhang et al. published a comprehensive systematic review and meta-analysis of the global
prevalence of oral leukoplakia [116]. From 1996 to 2022, a total of 69 studies were
conducted, involving 1 263 028 patients. Among them, 17,524 were diagnosed with oral
leukoplakia, resulting in an overall prevalence rate of 1.39%. According to their findings,
population-based research found that the pooled prevalence across various continents
varied from 0.33 to 11.74%.

In our clinic from 2021 to 2024 leukoplakia was diagnosed in 75 cases [61].
Results show that oral leukoplakia is slightly more common in women (women: 53.5%
vs. men: 46.7%), which is further corroborated by evidence from other studies, including

our previous research [54,117]. Less than half of our patients were smokers. Smoking did
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not significantly increase either the frequency of dysplasia (p=0.6208) or the severity of
dysplasia (p=0.3256) in leukoplakia lesions. Although smoking is considered a
significant risk factor in both the national and international literature, further studies are
needed to clarify its exact role [43,118,119]. The most common site of leukoplakia was
the gingival / edentulous ridge (26/75, 34.7%). In a large case-control study by Rubert et
al., leukoplakia was also most common in the gingiva (168/412, 40.8%) [117].
Anatomical localization may also be a factor influencing malignant transformation.
Another study on our patient population showed that malignant transformation was most
frequent in the gingival area (46.1%). It should be noted that malignant transformation
was most frequent in the head and neck region in the laryngeal area (50%), but this area
was not included in the oral leukoplakia [54]. According to the clinical presentation of
leukoplakias, a distinction is made between homogeneous and non-homogeneous forms,
with homogeneous cases being more common. In our study, we found 61 homogeneous
(81.3%) and 14 non-homogeneous (18.7%) cases. Rubert et al. reported quite similar
results in their study with a large number of cases: 81.6% of homogeneous cases and
18.4% of non-homogeneous cases. Based on our previous study, we stated that non-
homogeneous appearance increases the risk of malignant transformation [54].
Considering homogeneous and non-homogeneous groups, dysplasia was significantly
more frequent in the non-homogeneous group (p=0.0088) [61].

Since the definition of oral leukoplakia has undergone numerous revisions and its
diagnosis relies on exclusion, achieving an accurate diagnosis and predicting its
malignant transformation continue to pose significant challenges in clinical practice
[38,54,61,116]. The available literature encompasses numerous studies on biomarkers
that can predict the risk of malignant transformation or the severity of dysplasia.
Biomarkers and molecular tests allow more accurate risk assessment and diagnosis.
Histopathological examination of oral leukoplakias has highlighted the importance of p53
and Ki-67 markers [120—124]. Mutations are common in the tumor suppressor gene p53,
which is considered an early event in carcinogenesis. P53 is located on the short arm of
the chromosome 17 and is involved in cell cycle regulation, apoptosis and maintenance
of genomic stability, among various other essential cellular processes. The mutated form
of the p53 protein can be detected by immunohistochemistry. Another important marker

is the Ki-67 antigen, which is involved in cell proliferation. The presence of p53 and Ki-
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67 markers is associated with oral squamous cell transformation, the extent of dysplasia
and malignant transformation. The literature suggests that simultaneous testing of these
two markers gives the most useful results, but the studies recommend further
investigation [125]. We have started the immunohistochemical analysis of p53 and Ki-67
on our patient material. Based on our results, p53 over-expression is significantly more
frequent in dysplastic leukoplakias compared to non-dysplastic cases (p=0.014). This
correlates with results published in the international literature [121,122,125]. We cannot
yet draw conclusions about the severity of dysplasia and the presence of p53 in our
patients due to the small number of cases, but the analysis of these markers may be
important for the prognosis and therapy of the lesions. In addition to p53 and ki-67, other
markers such as podoplanin, which is a transmembrane glycoprotein, may also be
predictive markers. Monteiro et al. [126] reported a systematic review and meta-analysis
about podoplanin expression and malignant transformation of oral leukoplakia. Building
on the findings of the included studies, their results demonstrate evidence that podoplanin
expression, as identified through immunohistochemistry, is strongly associated with the
risk of malignant transformation in patients with oral leukoplakia. This underscores the
potential utility of podoplanin as a predictive biomarker for assessing the likelihood of

malignant transformation in such cases. They also emphasize the need for further studies.
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6. Conclusions

Study 1

HNSCC survivors had an increased lifelong risk of developing SPC. The risk of
developing SPC was higher in patients with less advanced cancer. Its incidence rate is
high even after 10-year follow-up. Therefore, lifelong follow-up is suggested for patients
with head and neck cancer. Survival is poor in patients with SPC. Our results show that
mutagen hypersensitivity does not increase the risk of SPC development. Therefore,
mutagen sensitivity cannot be used as a biomarker to predict which patients will develop
SPC. The rate of SPC and survival with SPC after long follow-up time was analyzed first
in Hungary by us and in international respect our publication is among the few ones with
the very long follow-up time.

Results were published in Strahlentherapie und Onkologie journal (2022).

Study 2

We conclude that neck node squamous cell carcinoma from CUP is characterized by
elevated mutagen sensitivity which indicates decreased DNA repair capacity, but clinical
significance of mutagen sensitivity in CUP requires further examination. HPV positivity
or cystic morphology of neck node metastasis from CUP signifies good outcome and can
be treated effectively with conventional site-specific therapy. HPV examination should
be performed before treatment of CUP.

Results were published in Case Reports in Oncology journal (2023).

Study 3

Patients with oral or laryngeal dysplastic leukoplakia have an increased risk of malignant
transformation, but the risk is about three times higher for patients with laryngeal
leukoplakia. There is no significant difference between the groups regarding survival with
leukoplakia-associated cancer. We made the first comparative study of the two anatomical
sites. Patients with non-dysplastic lesions have a low risk of malignant transformation
especially in the oral group. Grade of dysplasia of oral leukoplakia have a significant
effect on the risk of malignant transformation. The late transformation (over 10 years) is

common. An immediate surgical complete excision and strict and long-term follow up are
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suggested for high-risk (grade II, III) patients to diagnose cancer in an early stage and to
control late (over 10 years) malignant events. In other condition in the case of progression
repeated excision is suggested. In international respect our publication is among the few
ones with the very long follow-up time.

The presence and degree of dysplasia is associated with an increased risk of malignant
transformation. Based on our results, p53 over-expression is significantly more frequent
in dysplastic leukoplakias compared to non-dysplastic cases.

Results were published in the Journal of Clinical Medicine (2023).

Novel findings in national or international contexts:

Study 1

Mutagen sensitivity cannot be used as a biomarker to predict which patients will develop
SPC. HNSCC survivors had an increased lifelong risk of developing SPC and its
incidence rate is high even after 10-year follow-up. Survival is poor in patients with SPC.
The rate of SPC and survival with SPC after long follow-up time was analyzed first in
Hungary by us and in international respect our publication is among the few ones with

the very long follow-up time.

Study 2
Neck node squamous cell carcinoma from CUP is characterized by elevated mutagen
sensitivity which indicates decreased DNA repair capacity, but clinical significance of

mutagen sensitivity in CUP requires further examination.

Study 3

Patients with oral or laryngeal dysplastic leukoplakia have an increased risk of malignant
transformation, but the risk is about three times higher for patients with laryngeal
leukoplakia. Grade of dysplasia of oral leukoplakia have a significant effect on the risk

of malignant transformation. The late transformation (over 10 years) is common.
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7. Summary

HNSCC constitutes a major global health burden, with tobacco and alcohol consumption
representing the most significant etiological factors. Despite advances in multimodal
treatment strategies, the prognosis remains poor due to advanced disease and frequent
occurrence of SPCs. In parallel, OPMD, particularly oral leukoplakia, are recognized as
important precursor lesions to malignancy, highlighting the need for early detection and
effective risk assessment. Mutagen sensitivity, assessed by bleomycin-induced
chromosomal breakage in lymphocytes, has been investigated as a potential biomarker of
genetic instability and cancer risk. Elevated mutagen sensitivity is observed in patients
with HNSCC compared to the general population. However, its ability to predict the
development of SPCs is controversial. The lifelong risk of SPC development, particularly
among smokers and alcohol consumers, underscores the necessity for continuous long-
term follow-up and comprehensive patient management strategies. In the field of OPMD,
particularly oral and laryngeal leukoplakias, histopathological dysplasia remains the most
reliable predictor of malignant transformation. Higher grades of epithelial dysplasia
significantly correlate with an increased risk of progression to squamous cell carcinoma.
Furthermore, non-homogeneous clinical presentation is closely associated with a greater
likelihood of dysplastic alterations and malignant transformation, emphasizing the
importance of thorough clinical and pathological evaluation. These observations reinforce
the critical need for regular and frequent surveillance for early diagnosis and intervention.

Identification of further biomarkers are necessary to enhance personalized patient care.
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Fej-nyaki rakos betegeknél nagy a kockazata masodik pri-
mer rak (MPR) kialakuldsanak. A megemelkedett kockazat
kapcsolatos lehet a mutagénérzékenységgel. A kapcsolat
kideritéséhez olyan 124 laphamsejtes fej-nyaki rakban szen-
vedé fiatal (<50 év) beteg klinikai adatait elemeztiik, akiknél
a daganatos betegségiik kezelése elétt mutagénérzékenységi
vizsgalat tortént 1996 és 2006 kozott. A mutagénérzékenység
mértékének megallapitasa a periférias vér limfocitak in vitro
bleomicinkezelése kovetkeztében kialakuld kromatidtérések
egy sejtre esd atlaga alapjan (kromatidtérés/sejt, t/s) tortént.
A betegeket két csoportba soroltuk: hiperszenzitiv (>1 t/s)
vagy nem hiperszenzitiv (<1 t/s). Az atlagos kévetési id6 64
honap (tartomany: 5-244 honap) volt. Tizennyolc betegnél
(15%) alakult ki MPR. Kialakuldsanak 10 éves valdszind
gyakorisaga a hiperszenzitiv (n=65) vagy a nem hiperszen-
zitiv (n=59) betegeknél 17% és 30% volt, azonos sorrendben
(p=0,4272). Az MPR-ek 39%-a 10 éves kovetés utan alakult
ki. Az 5 éves daganatspecifikus tulélés MPR kialakulasa utan
17% volt. Eredményeink szerint a mutagén-hiperszenzitivitas
nem noveli az MPR kialakulasanak kockazatat. Magy Onkol
65:39-45, 2021

Kulcsszavak: mutagénérzékenység, fej-nyaki rak, masodik
primer rak

Head and neck cancer patients are at high risk for second-
ary primary cancer (SPC] development. Mutagen hypersen-
sitivity may be associated with elevated risk of SPC. A survey
was made of SPC among 124 young (<50 years] patients with
squamous cell carcinoma of the head and neck who were
enrolled in a pretreatment mutagen sensitivity investigation
during 1996-2006. Mutagen sensitivity was assessed by ex-
posing lymphocytes to bleomycin in vitro and quantitating the
bleomycin-induced chromatid breaks per cell (b/c). Patients
were classified as hypersensitive (>1 b/c] or not hypersensi-
tive [<1 b/c). The mean follow-up time was 64 months [range:
5-244 months). Eighteen patients (15%) developed a SPC. The
10-year estimated rate of SPC for hypersensitive (n=65] or not
hypersensitive (n=59) patients were 17% and 30%, respecti-
vely (p=0.4272). Thirty-nine percent of SPC was developed
after 10-year follow-up. The 5-year cancer-specific survival
was 17% following the development of SPC. According to our
findings, mutagen hypersensitivity does not increase the risk
of developing SPC.

Bukovszky B, Fodor J, Székely G, Kocsis S. Z, Oberna F, Ma-
Jor T, Takadcsi-Nagy Z, Polgar C, Juranyi Z. Mutagen sensi-
tivity and risk of second cancer in young patients with head
and neck squamous cell cancer. Magy Onkol 65:39-45, 2021

Keywords: mutagen sensitivity, head and neck cancer, sec-
ond primary cancer
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BEVEZETES

A dohanyzas és a tulzott alkoholfogyasztas meghatarozé sze-
repet jatszanak a laphamsejtes fej-nyaki rakok kialakulasa-
ban. Hazankban ezek a szenvedélybetegségek szinte minden
beteg kortorténetében szerepelnek (1). Az utébbi évtizedekben
jelentdsen novekedett a HPV- (humén papillomavirus) asszo-
cialt szajgarati daganatok eléforduldsa is. Keletkezésiikben
nincs szerepe az alkoholizmusnak vagy dohanyzéasnak (2).
Joélismert, hogy a dohanyzd és/vagy alkoholista betegeknek
csak egy részénél fejladik ki rak, tehat a genotoxikus anya-
gokkal szembeni belsd érzékenység szintén szerepet jatszhat
a karcinogenezisben (3). Hsu még az 1980-as években kifej-
lesztett egy vizsgalatot a lakossag mutagénérzékenységének
a meghatarozasara. Az indukalt kromatidtoréseket szamolta
tenyésztett limfocitaknal, melyeket bleomicinnel kezelt a ké-
s6i S-G2 fazisban (4). Altalaban hiperérzékeny fenotipusrol
beszéliink, ha egynél nagyobb a sejtenkénti kromatidtorések
atlagos szama. A tulzott érzékenység noveli a laphamsejtes
fej-nyaki és tid6rak kialakuldasédnak kockazatat (5), de az
eml8rak kialakuldsanak kockazatat is (6).

Laphamsejtes szajlregi, garat- és gégerakos betegeknél
gyakran fejlédik ki MPR a léguti és emészt6- (féleg nyelcsd)
szervekben. Kialakulasukban szerepe van a daganatstadi-
umnak, a betegek nemének, a dohanyzasnak és az alkoho-
lizmusnak (7-9), de a mutagénérzékenységnek is (10-12).

Az Orszagos Onkoldgiai Intézetben 1996 és 2006 kozott
432 fej-nyaki rakos betegnél tortént mutagénérzékenységi
vizsgalat, kozvetlenil a daganatos betegségiik kezelése
eldtt. Kiderilt, hogy a fej-nyaki rakos betegek 58,3%-a és
az egészséges kontrollesetek 43,3%-a fokozottan mutagén-
érzékeny. Daganatos betegeknél a bleomicin altal indukalt
kromatidtorések atlagos szama szignifikdnsan emelkedett
volt a kontrollcsoporthoz viszonyitva: 1,11 versus 0,97 térés/
sejt. Tovabba, a magyar lakossag korében kétszer gyakoribb
a tulérzékenység a nyugat-eurdpai orszagok lakosaihoz vi-
szonyitva (13-15). Tanulmanyunkban az Orszagos Onkolégiai
Intézetben a mutagénérzékenységi vizsgalatokba bevont
fiatal (<50 év) betegeknél vizsgaltuk az MPR kialakulasanak
jellegzetességeit és gyakorisagat, valamint a mutagénér-
zékenység klinikai jelent6ségét, mint kockazati tényezét az
MPR keletkezésében.

ANYAG ES MODSZER

1996 és 2006 kozott az Orszagos Onkoldgiai Intézetben 432
fej-nyaki laphamrakos betegnél a kezelések elkezdése elétt
mutagénérzékenységi vizsgalat tortént. A mutagénérzé-
kenységi vizsgalat mddszerét kordbban mar ismertették
(13). Roviden: a hagyoméanyos mddszerrel megegyezéen
72 6raig tenyésztették a limfocitakat. A tenyésztés vége
elétt 5 6raval bleomicinkezelést kaptak, amit kolcemides
blokkolas kovetett. Festés utan 100 metafazist szamoltak
betegenként. A genetikai fogékonysag mértékét az egy sejtre
juté kromatidtorések atlagos szamaval (kromatidtérés/
sejt, t/s) jellemezték. A 432 beteg kozil 124 felelt meg az
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alabbi feltételeknek: dohanyzik és idiilt alkoholista, a daga-
natellenes kezelések elkezdésekor 50 éves vagy fiatalabb
volt, fej-nyaki daganatat nem HPV okozta, a kezelések és
a kezelések utani kovetés is intézetlinkben tortént, lapham-
sejtes szajlregi, garat- (kivéve felgarat) vagy gégerakban
szenvedtek. A betegeket, ha 100 metafazist szamolva atla-
gosan tobb mint 1 volt a térések szama, hiperérzékenynek
(talérzékeny) tekintettiik. A daganatos események szamat
ésidejét a korlapokbol kigydjtottik. A tulélést Kaplan-Mei-
er-modszerrel szamitottuk (16). A gorbék szerkesztéséhez
az alabbi végpontokat hasznaltuk: elhaldlozas barmilyen
okbol (teljes tulélés), elhalalozas rakban (daganatspecifi-
kus tulélés), MPR megjelenése (MPR-t8l mentes tulélés).

1. TABLAZAT. A betegek citogenetikai és klinikai jellemz8i

Jellemzék Betegek szama (%)
Mutagénérzékenység

Fokozott (>1 t/s) 65 (52)
Nem fokozott (<1 t/s) 59 (48)
Daganat helye

Széjiireg 48 (38)
Széjgarat 27 (22)
Algarat 32 (26)
Gége 17 (14)
Nem

Férfi 107 (86)
NG 17 (14)
TNM-stadium

I 3(2)
II. 20 (16)
1. 48 (39)
IV. 53 (43)
Mitét

Igen 86 (69)
Nem 38(31)
Kemoterapia

Igen 12 (10)
Nem 112 (90)
Sugarterapia

Igen 94 (76)
Nem 30 (24)

t/s: kromatidtérés/sejt
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2. TABLAZAT. A 18 masodik primer rak jellemzdi

Nem Els6 primer rak helye Atlagos t/s
1. férfi szajlireg 0,83
2. férfi szajgarat 0,97
3. férfi szajlireg 1,58
4, férfi szajlireg 1,27
5. férfi algarat 1,02
6. férfi algarat 0,59
7. férfi algarat 1,51
8. férfi gége 0,55
9. férfi gége 0,64
10. férfi gége 0,52
1. férfi gége 0,87
12. férfi szajlireg 0,88
13. férfi szajgarat 0,72
14. férfi gége 0,78
15. férfi szajlireg 1,52
16. férfi szajgarat 1,14
17. né gége 1,34
18. né szajlireg 1,60

TNM-stadium Masodik primer rak helye *|do
II. szajgarat 109
I szajgarat 161
1. nyel6cs6 165
II. szajlireg 99
Il szajlreg 24
1. tudé 36
1. nyelécsd 24
II. szajgarat 208
II. szajgarat 84
Il szajgarat 170
1. szajlireg 236
1. tudé 100
Il nyel6cs6 73
1. tudé 15
II. szdjlireg 152
Il szajlireg 3
Il szajgarat 156
II. gége 74

t/s: kromatidtorés/sejt; *az elsé és masodik daganat kialakuldsa kozott eltelt id6 hénapokban

A tulélési gorbéket log-rank teszttel hasonlitottuk dssze.
Az atlagértékeket kétszéld t-probaval és Fisher-egzakt
teszttel vizsgaltuk. Az adatok elemzéséhez GraphPad
Prism (GraphPadPrism version 5.01 for Windows, GraphPad
Software, San Diego, CA) programcsomagot hasznaltunk,
p<0,05 értéket tekintettiik szignifikdnsnak.

EREDMENYEK

A betegek citogenetikai és klinikai jellemzdit az 1. tab-
lazat ismerteti. Az 0sszes beteg vagy a még él6 betegek
atlagos kovetési ideje 64 honap (tartomany: 5-244 hénap)
és 192 hénap (tartomany: 144-226 hénap) volt, azonos
sorrendben. Tizennégy beteg még él, 110 mar meghalt
(nyers tulélési arany 11%). Hét betegnél az elhalalozas
oka belgydgyaszati betegség volt. A 10 éves teljes tulélés
vagy daganatspecifikus tulélés becsiilt aranya 21% és 24%
volt, azonos sorrendben. Szazhuszonnégy beteg kézil 18-
nal (14,5%) alakult ki MPR. Az MPR kialakulasaig eltelt
atlagos id6 111 hénap volt (tartomany: 3-236 hénap). Az
MPR 10 éves becsiilt aranya 23%. A 18 beteg jellemzéit a 2.
tablazat ismerteti. Nyolc beteg volt hiperszenzitiv és 10
nem az. Kozllik egy él és 17 meghalt. A daganatspecifikus

elhaldlozés ardnya MPR-rel 94%. Az MPR-ek 39%-a 10 év
utan alakult ki, 152 és 236 honap kozott. MPR kialakulasa
utadn az atlagos tulélés csak 23 (tartomany: 8-71) hénap
volt, és a Kaplan-Meier-maddszerrel becsiilt 5 éves daga-
natspecifikus tulélés aranya 17%.

Az 6sszes beteg t/s atlaga 1,100,47 (tartomany: 0,35-2,8),
a 18 MPR-es betegé 1,02+0,37 (tartomany: 0,52-1,6) és az
MPR-t6l menteseké (n=106) 1,12+0,48 (tartomany: 0,35-2,8)
volt. A két csoport (MPR igen vagy nem)] t/s atlaga nem k-
6nbozott szignifikdnsan egymastdl (p=0,4062). A tdlzottan
mutagénérzékeny (>1 t/s) betegek szama 65 volt (atlagos
t/s: 1,43+0,39). Ezek koziil 8-nal (13%) alakult ki MPR. A nem
hiperérzékenyek (n=59, atlagos t/s: 0,74+0,18) koziil pedig 10-
nél (17%). Az MPR-tSl mentes talélés Kaplan-Meier-gorbéit
az 1. dbraszemlélteti. Az MPR 10 éves valészin(iségi gyako-
risdga 17% volt a tulérzékeny csoportban és 30% az dsszes
tobbinél. Tehat, a varttal ellentétben, nagyobb volt az MPR
gyakorisaga a kevésbé érzékeny csoportban, de a kiilonbség
nem volt szignifikans (p=0,4272).

A mutagénérzékenység szintje a daganatspecifikus tul-
élésre sem volt szignifikans hatassal (p=0,4732). A 10 éves
talélés becsilt aranya a hiperérzékenyeknél vagy az 6sszes
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1. ABRA. Masodik primer raktél mentes tdlélés a mutagénérzékenység
szintje szerint. A masodik primer rak 10 éves gyakorisaga: hiperszenzi-
tivitds igen (n=64) vagy nem (n=59) 17% és 30%, p=0,4272

tobbinél 28% és 20% volt, azonos sorrendben (2. dbra). A tal-
zottan mutagénérzékeny betegek koziil mar meghalt rakban
50 (77%), a masik csoportbél pedig 53 (90%).

Beteganyagunkra jellemzd volt az elérehaladott (IIl. és
IV.) stddium magas aranya, 82%. A stadiumnak szignifi-
kans hatasa volt a daganatspecifikus tulélésre. A 10 éves
daganatspecifikus tulélés becsilt aranya I, II., 1ll. vagy IV.
stadiummal 100%, 62%, 29% és 0% volt (3. dbra), azonos
sorrendben (p<0,0001). A IV. stddiumban szenvedé betegek
valamennyien meghaltak 77 hénapon belil. A révid talélés
lehet az egyik oka, hogy a IV. stadiumba tartozé betegeknél
egyetlen MPR sem alakult ki. Az MPR gyakorisagat stadium
szerint a 3. tablazat szemlélteti. A 10 éves becsiilt arany I,
[, Il. vagy IV. stddiummal 0%, 30%, 17%, és 0% volt, azonos
sorrendben (p=0,6114). Kétcsoportos elemzésnél, a Il. vagy
a lll. stddiumot hasonlitva a IV. stddiumhoz a hatas szignifi-
kans, p<0,0001 és p=0,0008. Viszont a Il. és lll. stddiumban
szenvedd betegeknél az MPR nyers aranya nem kiilonbozott
lényegesen, p=0,1218. At/s arany TNM-stadium szerint nem
kuldnbozott szignifikdnsan egymastol.

Az MPR gyakorisagat az anatdmiai lokalizacid szerint
a 4. tablazatismerteti. Az anatémiai lokalizacionak nem volt
szignifikdns hatdsa az MPR 10 éves becsiilt gyakorisagara
(p=0,4212). Az MPR nyers aranya gégerakban volt legmaga-
sabb, 35%, és a hat MPR koziil négy 150 honapos kdvetés utan
alakult ki. At/s arany legalacsonyabb (0,90) volt a gégerakos
betegeknél és legmagasabb szajiiregi daganattal (1,18). A két
csoport kozétt a kiilonbség szignifikans (p=0,0382). Ezenkivil
egy nem szignifikans (p=0,0646) tendencia is megfigyelhetd
volt, hogy az MPR nyers ardnya magasabb gégerakos bete-
geknél, mint szajiregi rakkal, 35% és 13%, azonos sorrendben
(4. tablézat].
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MEGBESZELES

Laphdamsejtes fej-nyaki rakban nagy a kockazata az MPR
kialakulasanak. Az MPR megjelenése tovabb rontja a beteg
talélési esélyét, ezért fontos a gondos kovetés és korai felis-
merés (17, 18). Az M. D. Anderson Cancer Center munkacso-
portja (10) feltételezte, hogy a Hsu és munkatarsai (19) altal
kifejlesztett citogenetikai vizsgalat (bleomicinnel szembeni
mutagénérzékenység) alkalmas maddszer azon betegek
azonositasara, akiknél a laphamsejtes fej-nyaki rakot kdve-
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2. ABRA. Daganatspecifikus tulélés mutagénérzékenység szintje sze-
rint. 10 éves tulélés: hiperszenzitivitas igen (n=65) vagy nem (n=59) 28%
és 20%, p=0,4732
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3. ABRA. Daganatspecifikus tilélés TNM-stadium szerint. 10 éves tdl-
élés: |. stadium (n=3) 100%, Il. stddium (n=20) 62%, IIl. stadium (n=48)
29%, IV. stadium (n=53) 0%; tébbcsoportos dsszehasonlitasnal p<0,0001
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3. TABLAZAT. Masodik primer rak aranya stadium szerint

Betegek szama

Atlagos kévetési id6

Nyers arany 10 éves becsiilt

Stadium (%) Us atlagSD hénapokban (tartomany) % (n) arany % p-érték
| 3(2) 1,09+0,42 194 (176-210) 33(1) 0 0,6114*
Il 20 (16) 1,20+0,40 139 (21-222) 40 (8) 30
] 48(39) 1,01+0,48 77 (11-244) 19 (9) 17
\% 53 (43) 1,15£0,47 17 (5-77) 0(0) 0
Osszes 124 (100) 1,10+0,47 b4 (5-244) 14,5 (18) 23 _
t/s: kromatidtérés/sejt; SD: standard devidcio; *tébbcsoportos 6sszehasonlitas
4. TABLAZAT. Masodik primer rak gyakorisaga az index rak lokalizacidja szerint
e ST g egelGdd a0 Wsatiny T0dmbensilt gy
Szajlireg 48(38) 1,18+0,51 66 (5-222) 13 (6) 25 0,4212*
Szajgarat 27 (22) 1,10£0,42 69 (6-226) 11 (3) 15
Algarat 32 (2¢) 1,10£0,50 47 (6-216) 9 (3) 23
Gége 17 (14) 0,90+0,28 83 (7-244) 35 (6) 20
Osszes 124 (100) 1,10£0,47 64 (5-244) 15 (18) 23

t/s: kromatidtorés/sejt; SD: standard devidcié; *tébbcsoportos dsszehasonlitds

t6en nagyobb valészinlséggel alakul ki MPR. Nyolcvannégy
fej-nyaki rakos betegnél mutagénérzékenységivizsgalatot
végeztek és kovették dket. Tizenharom betegnél alakult ki
MPR (15%). A tanulmany egyik gyenge pontja a rovid kovetési
id6 volt: median kevesebb, mint 2 év, tartomany 4-31 hénap.
Az MPR kialakulasa sokkal gyakoribb volt a hiperérzékeny
(dtlagos t/s: >1) csoportban, mint a nem hiperérzékenyben,
33% és 8%, azonos sorrendben. A tllérzékenység az MPR
kifejlddésének kockazatat 4,4-szeresére novelte. A tulérzé-
kenység a DNS-javitas elégtelenségére utal, ami tobbszords
daganatok keletkezéséhez vezethet. A szerzdk elézetes
tanulmanynak szantak ezt a kevés esetszamot tartalmazé
vizsgalatot. 1994-ben mar egy nagyobb szdmu beteganyag
(n=278) elemzésével kapott eredményeiket kozolték (11).
A betegek 40%-a volt hiperérzékeny (atlagos t/s: >1). A hi-
perérzékenyek 13,1%-anal alakult ki MPR szemben a nem
hiperérzékenyek 7,7%-aval. A talérzékenység 2,67-szoro-
sara novelte az MPR kialakuldsanak kockazatat. Az M. D.
Anderson Cancer Center kutatoi egy masik beteganyagon
is validaltdk, hogy a fokozott mutagénérzékenység noveli
az MPR kialakulasanak kockazatat fej-nyaki laphamrakos
betegeknél (20). A Retinoid Head and Neck Second Primary
Trial-ben azt vizsgaltdk, hogy fej-nyaki rakos betegeknél
korai stadiumban (I.-11.) a 13-cisz-retinsav addsa csokkenti-e
az MPR vagy a recidiva kialakuldsanak a kockazatat. Ebben
a tanulmanyban a mutagénérzékenységi profilban a kriti-

kus szintet jelentdsen csokkentették. Hiperérzékenységet
allapitottak meg, ha az atlagos t/s 20,5 volt. A fokozott
mutagénérzékenység szignifikans prediktora volt az MPR/
recidiva kialakuldsanak. Tehat egyiitt szdmoltak az MPR-t
és a recidivat.

Eurdpai beteganyagon is megprébaltak validalni az M.
D. Anderson Cancer Center eredményeit. Cloos és munka-
tarsai holland betegeknél vizsgaltak a mutagénérzékenység
klinikai jelentdségét fej-nyaki rakos betegeknél (21). Ket-
tészaztizennyolc beteg kozil 19-nél (8,7%) alakult ki MPR
6 éves atlagos kovetésnél. A két csoport (MPR igen vagy
nem) mutagénérzékenysége nem kiilénb6zott egymastol
szignifikdnsan. A dohanyzas szignifikdnsan novelte az MPR
kialakulasanak kockazatat. Az MPR kialakulasaig eltelt id6
hossza szerint is csoportositottdk a betegeket: MPR >3 év
vagy MPR <3 év. Az elsé csoportban (n=10) a kromatidtorések
atlagos gyakorisaga 0,97 és a masodik csoportban (n=9) 0,69
volt (p=0,019). Tehat a két csoport mutagénérzékenységi
profilja szignifikdnsan kiilonbozott.

Betegeinknél nem tudtuk megerdsiteniaz M. D. Anderson
Cancer Center eredményeit. Az MPR-ben szenvedé bete-
geink kromoszdmaérzékenységi profilja nem kiilénbozott
szignifikdnsan a tébbiekétdl (p=0,4062). A fokozottan vagy
a nem fokozottan érzékeny csoportban az MPR aranya sem
volt szignifikansan kiilonboz6 (p=0,4272). Betegeink klinikai
jellemzgi kiilonboztek az idézett szerz6k betegeinek jellemzdi-
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t6l. Nalunk a betegek 82%-a el6rehaladott, Ill-V. stadiumban
volt, naluk korai, I-1I. stadiumba tartoztak a vizsgalt betegek.
Tovabba, betegeink valamennyien dohanyoztak és idilt alko-
holistak voltak a daganatos betegségiik felismerésekor. Az M.
D. Anderson Cancer Center vizsgalataban vagy a holland be-
teganyagon is (20, 21) csak jelentds valtoztatasokkal sikerdilt
a korabbi eredményeket validalni: a hiperérzékenységi szintet
lecsokkentették (30,5 atlagos t/s), az MPR-t és a recidivakat
egyltt szamoltak, csak az MPR-t késén (236 honap) kifejlesztd
betegek kromatidtorés-atlaga volt viszonylag magas.

Az irodalmi attekintésbdl az is megallapithatd, hogy az
M. D. Anderson Cancer Center eredményeit mas kozpontok
nem is probaltak érvényesiteni sajat beteganyagon, noha
szamos kozlemény foglalkozik az MPR gyakorisagaval és
kialakuldsanak okaival fej-nyaki rékos betegeknél (9, 17,
18, 22-24). A New York-i Cornell University tanulmanyéaban
a dohanyzas és alkoholfogyasztas novelte az MPR kiala-
kulasanak kockazatat. A dohanyzas abbahagyasa utan 5
évvel csokkent a kockazat (9). A Tokyo Medical and Dental
University betegeinél az MPR leggyakoribb volt szajiiregi és
algarat index rakkal. Az MPR kialakuldsa novelte a daganatos
elhaldlozas kockazatat (23). Valamennyi beteglink dohanyzott
és fogyasztott alkoholt. A leszokas esetleges volt. Tovabba, az
elérehaladott stddium miatt is (korai elhalalozas) a dohanyzas
felfiiggesztésének a hatasat a kockazatcsokkenésre nem
vizsgaltuk. Az MPR megjelenése betegeinknél is jelentdsen
rontotta a tulélést. Tizennyolc beteg koziil mar csak egy van
életben, az elhalalozés nyers aranya 94%. MPR megjelenése
utdn az 5 éves tulélés becsiilt aranya csak 17% volt.

Morris és munkatarsai (24) az amerikai SEER program
altal nyilvantartott 75 087 laphamsejtes fej-nyaki rakos be-
tegnélvizsgaltak az MPR gyakorisagat az index rak anatémiai
helye szerint. A gyakorisagban helyspecifikussagot illetéen
valtozast hozott a HPV-asszocialt rakok szaporodasa és
elkilonitése. Az 1990-es évek elétt a szajgaratrakoknal volt
a leggyakoribb az MPR. Most a régio jellemzdje a legala-
csonyabb kockazati szint, mert a HPV-asszocialt daganat-
ban szenvedd betegeknél ritka az MPR kialakulasa (25).
Ugyanakkor a szajgaratrakok donté tébbségét virus okozza
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Abstract

Purpose To evaluate the mutagen sensitivity phenotype on the risk of second primary cancer (SPC) in patients with head
and neck squamous cell carcinoma (HNSCC), and to estimate the long-term rate of SPC and the outcome with SPC.
Methods A survey was made regarding SPC among 124 younger (<50 years) adults with HNSCC who were enrolled
in a pretreatment mutagen sensitivity investigation during 1996-2006. Mutagen sensitivity was assessed by exposing
lymphocytes to bleomycin in vitro and quantifying the bleomycin-induced chromatid breaks per cell (b/c). Patients were
classified as hypersensitive (> 1 b/c) or not hypersensitive (< 1 b/c).

Results Mean follow-up time for all patients was 68 months (range: 5-288 months), and the 15-year cancer-specific survival
was 15%. Twenty patients (16%) developed a SPC (15-year estimated rate: 41%), and half of them was hypersensitive.
The crude rate of SPC for hypersensitive (n=65) or not hypersensitive (n=59) patients were 15 and 17%, respectively
(p=0.4272). The 15-year estimated rate of SPC for hypersensitive and not hypersensitive patients was 36 and 48%,
respectively (p=0.3743). Gender, UICC stages, anatomical sites of index cancer did not prove to be a significant risk
factor for SPC. Forty-five percent of SPC developed after the 10-year follow-up. The 3-year cancer-specific survival was
23% with SPC.

Conclusion According to our findings, mutagen hypersensitivity was not associated with an increased SPC risk in HNSCC
patients. Patients are at a lifelong risk of developing a SPC. Survival with SPC is very poor.

Keywords Head and neck squamous cell cancer - Risk of second primary cancer - Survival with second primary cancer -
Mutagen sensitivity - Bleomycin test

Introduction gesting that variations in genetic susceptibility may play

an important role in the etiology of cancer [1, 2]. In 1983,

Smoking and excessive alcohol consumption are the main
causal factors associated with HNSCC (head and neck squa-
mous cell carcinoma). However, only a small proportion of
smokers and drinkers (about 10%) develop HNSCC, sug-
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the bleomycin assay was suggested by Hsu [3] as a bi-
ological marker for the development of environmentally
induced cancer. The method is based on the scoring of
bleomycin (BLM)-induced chromatid breaks occurring in
cultured lymphocytes in vitro in the late G2 phase of the
cell cycle. Spitz et al. [4] used this method to investigate the
association between mutagen-induced chromosome damage
and cancer risk and the interaction of carcinogenic expo-
sures and chromosome damage in healthy and untreated
patients with upper aerodigestive tract cancer. The cancer
patients showed increased chromosome sensitivity (65.2%
of cancer patients had >0.8 b/c [breaks/cell]) compared to
only 23.6% of the control patients had it, and chromosome
sensitivity remained a strong and significant risk factor for
head and neck cancer after adjustment for potential con-
founding from age, sex, cigarette smoking, and alcohol con-
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sumption. They concluded that the thesis that chromosome
instability and/or defective DNA repair may underlie sus-
ceptibility to environmental carcinogenesis is plausible and
may present a promising avenue for further research. In-
dividuals with genetic instability may generate more cells
with mutations or chromosomal aberrations than those with
more stable genomes [5].

Young patients with HNSCC can be treated successfully
with surgery and radiotherapy (RT), but they often develop
second primary cancer (SPC). The leading cause of mor-
bidity and mortality in these patients is the development of
SPC [6]. Impact of smoking status, alcohol consumption,
index tumor site, and disease stage on SPC development
in patients with cancer of the oral cavity, pharynx, and lar-
ynx have been reported previously [7-9]. However, these
factors do not account for the development of all SPCs. It
is likely that genetic susceptibility also contributes to the
development of SPC [10, 11]. Several studies have indi-
cated that mutagen sensitivity may be a valuable biomarker
of susceptibility to the development of multiple primary
tumors [12-14].

The aim of this study was to determine the predictive
value of mutagen sensitivity for the development of SPC in
a group of HNSCC patients who were tested for mutagen
sensitivity and treated between 1996 and 2006 at the Na-
tional Institute of Budapest, Hungary [15, 16]. Another aim
was to estimate the rate of SPC and the outcome with SPC.

Materials and methods

Between 1996 and 2006, 432 patients with HNSCC under-
went mutagen sensitivity assay before treatment. Informed
consent was obtained from each study subject before en-
rollment and study protocol was approved by the institu-
tional review board. The aim of that test was to clarify
the usefulness of the bleomycin sensitivity assay elabo-
rated in the USA as a biomarker of HNSCC, to explain
the association between HNSCC susceptibility and expo-
sure to carcinogens. The results were published elsewhere
[15, 16]. From these patients, 124 met the following con-
ditions: drinker and smoker, age <50 years at the time
of bleomycin test, human papillomavirus (HPV)-negative
oral cavity, pharyngeal (except nasopharyngeal) or laryn-
geal squamous cell cancer, treatment and follow-up were
performed at our institute. We reviewed records of patients
and compared pretreatment mutagen sensitivity between pa-
tients with or without SPC. SPC was partly defined accord-
ing to the criteria of second primary tumor prevention trial
of the M.D. Anderson Cancer Center [11]: the SPC must
be diagnosed as malignant, has to be at least 2cm from
site of the index tumor, and has to occur >4 months af-
ter the diagnoses of the index tumor. Mutagen sensitivity

was measured in vitro in lymphocytes by counting chro-
matid breaks induced by bleomycin as described previously
[15, 16]. Briefly, blood cultures were incubated for 3 days
and then exposed to bleomycin (30ug/ml) for 5h. Cells
were harvested, and chromatid breaks were scored in 100
metaphases per sample, and recorded as the mean number
of breaks per cell (b/c). The patient was classified hyper-
sensitive if the mean number of b/c was > 1. The following
survival endpoints were used: any death for overall sur-
vival, death from head and neck cancer for cancer-specific
survival, death from SPC for survival with SPC, the appear-
ance of SPC for SPC-free survival (time to SPC). Intervals
to endpoints were examined with Kaplan—-Meier method
[17], and the curves were compared with log-rank test. The
effect of the possible prognostic factors on the probability
of the incidence of a SPC were examined in Cox regres-
sion model [18]. Statistical differences in proportions and
means were assessed by 2-sample t-test and by Fisher ex-
act test. GraphPad Prism (version 5.01 for Windows, Graph-
Pad Software, San Diego, CA, USA) and Statistica (version
13.5.0.17, TIBCO Software Inc., Palo Alto, CA, USA) pro-
gram packages were used for data analysis. A p value <0.05
was considered statistically significant.

Results

Cytogenetic and clinical characteristics of the patients are
given in Table 1. Of the four anatomical sites, tumors of
oral cavity (34%) represented the largest group. The rate of
patients with stage IV disease was high (43%), and few pa-
tients (n=12) were treated with chemotherapy alone. Most
patients were subjected to surgery and adjuvant RT. Therapy
is detailed as follows: 86 patients were subjected to surgery.
The number of RO or R1 resection was 61 and 25, respec-
tively. Of the 86 patients, 84 underwent lymphadenectomy:
20 were node negative and 64 were node positive. Extracap-
sular tumor extension (ECE) was seen in 14 node-positive
patients. Response rate (complete or partial response) for
radiochemotherapy alone, definitive RT or chemotherapy
alone, was 9/10, 6/7 and 7/12.

Mean follow-up time for all patients and alive patients
was 68 months (range: 5-288 months) and 222 months
(range: 184-249 months), respectively. Nine patients are
still alive, and 115 have died. Crude overall survival rate is
7%. Ten patients died of internal disease. The crude rate of
cancer-specific survival is 15%. The estimated rate of 15-
year overall or cancer-specific survival is 14.5 and 19%,
respectively.

Out of 124 patients, 20 (16.1%) developed SPC. The
characteristics of the 20 patients are given in Table 2. The
majority (n=13; 65%) of SPC were HNSCC. Seven of
them developed outside of head and neck region (esopha-

@ Springer
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Table 1 Clinical and cytogenetic characteristics 100—

Characteristics Patients, n (%) 90—

Mean age -] 80

45.8 years (range: 23-50 years) 124 (100) % ;z:

Mutagen sensitivity 2 50

Hypersensitive (> 1 b/c) 65 (52) ‘S‘ 40 X

No hypersensitive (<1 b/c) 59 (48) g 30 - - - hypersensitive (n=65) T : -

Anatomical subsite o 50 —— not hypersensitive (n=59)

Oral cavity 48 (38) 10—

Oropharynx 27 (22) 0 I I I I I I I I

Hypopharynx 32(26) 0 36 72 108 144 180 216 252 288

Larynx 17 (14) Months

Gender

Male 107 (86) Fig. 1 Second cancer-free survival by mutagen sensitivity. The 15-year

7o e et Lt i e e

UICC stage®

I 3 100

I 20 (16) 90—

I 48 (39) _ |

v 53 (43) g :g_

Treatment® E

Surgery alone 9(7) a :g:

Radiotherapy alone 7 (6) 'E

Surgery + adjuvant radiotherapy 71 (57) 8 40—

Surgery + radiochemotherapy 6(5) 3 30

Radiochemotherapy 10 (8) o 20+

Chemotherapy alone 12 (10) 10 |_|

Palliative therapy 9(7) 0 T T T T T T T
0 12 24 36 48 60 72 84

b/c chromatid breaks/cell

AUICC Union Internationale contre de cancer, TNM Classification of
Malignant Tumours—7th edition

"Treatments are detailed in the text

gus, lung, prostate). The mean time to SPC was 118 months
(range: 4-272 months). The 10-, 15-, or 20-year estimated
rate of SPC was 24, 41 and 65%, respectively. In 3 pa-
tients, the index cancer and the SPC occurred in the same
subregion (oral cavity, contralateral edge of the tongue).
In these 3 cases the time to SPC was 161, 99 and 152
months (more than 5 years), and in every case the distance
between the index cancer and SPC was greater than 2cm.
None of the patients with SPC had persistent disease or
percontinuitatem invasion associated with SPC. The ther-
apy of index cancer for patients with SPC was as follows:
surgery alone (n=2, R0 resection), surgery and adjuvant RT
(n=17, R0 or R1 resection 16 and 1), surgery and adjuvant
radiochemotherapy (n=1, with R1 resection and extracap-
sular tumor extension).

The number of hypersensitive (>1 b/c) patients were 65
(mean b/c: 1.43+0.39). Ten of them (15%) developed
SPC. In the not hypersensitive group (n=59, mean b/c:
0.74+0.18), 10 patients (17%) also developed SPC (p=
0.4272). The mean value of b/c for patients with SPC

@ Springer

Months

Fig.2 Cancer-specific survival with second primary cancer (n=20).
The estimated rate of 2- or 3-year survival was 38 and 23%, respec-
tively

and without SPC was 1.02+0.37 (range: 0.52-1.6) and
1.12+0.48 (range: 0.35-2.8; p=0.4062). The mean value of
b/c was separately evaluated for patients with =36 months
to SPC development. The mean b/c value of patient with
“late” (=36 months) SPC (n=16) or patients without SPC
(n=104) was 1.02 (range: 0.52-1.60) and 1.12 (range:
0.35-2.80), respectively (p=0.5724). The 15-year esti-
mated rate of overall survival for hypersensitive or not
hypersensitive patients was 16.9 and 11.0%, respectively
(p=0.4164). The second cancer-free survival curves by
mutagen sensitivity are shown in Fig. 1. The 15-year esti-
mated rate of second primary cancer for not hypersensitive
and hypersensitive patients was 48 and 36%, respectively
(»p=0.3743). The median and mean survival time with SPC
was 23 months (range: 8-82 months) and 15 months. The
2- and 3-year cancer-specific survival with SPC was 38 and
23%, respectively (Fig. 2). The 45% of SPC was developed
after 10 years (between 152 and 272 months). The crude
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Table 2 Characteristics of the 20 primary cancer patients

Gender Index can- blc uICC Site of SPC UICC stage Time to SPC Histology Survival with
cer stage (months) SPC (months)

1 Male Oral cavity 0.83 I Oropharynx 11 109 SCC 31
2 Male Oral cavity 0.97 I Oral cavity 1 161 SCC 15
3 Male Oral cavity 1.58 I Esophagus 11 165 SCC 15
4 Male Oral cavity 1.27 II Oral cavity I 99 SCC 82
5 Male Hypopharynx 1.02 111 Oral cavity I 24 SCC 30
6 Male Hypopharynx 0.59 I Lung I 36 SCC 14
7 Male Hypopharynx 1.51 I Esophagus 11 24 SCC 10
8 Male Larynx 0.55 I Oropharynx v 208 SCC 10
9 Male Larynx 0.64 I Oropharynx it 84 SCC 12
10 Male Larynx 0.52 I Oropharynx v 170 SCC 13
11 Male Larynx 0.87 I Oral cavity v 236 SCC 8
12 Male Oral cavity 0.88 I Lung 111 100 SCC 11
13 Male Oral cavity 0.72 I Esophagus 11 73 SCC 8
14 Male Larynx 0.78 I Lung I 15 SCLC 12
15 Male Oral cavity 1.52 II Oral cavity 111 152 SCC 48
16 Male Oropharynx  1.14 111 Oral cavity I 4 SCC 81
17 Female Larynx 1.34 1 Oropharynx it 156 SCC 16
18 Female Oral cavity 1.60 II Larynx it 74 SCC 12
19 Female Hypopharynx 1.05 101 Oropharynx 11 235 SCC 10
20 Male Oropharynx 1.45 II Prostate I 272 AC 16*
Mean - - 1.02 - - - 118 - 22

b/c chromatid breaks/cell, UICC Union Internationale contre de cancer, TNM Classification of Malignant Tumours 7th edition, SPC Second
primary cancer, SCC squamous cell cancer, SCLC small cell lung cancer, AC adenocarcinoma
219 patients died of cancer and 1 died of coronary disease

Table3 Second primary cancer
rate by index cancer site

Table4 Second primary cancer

rate by UICC stage

Index cancer

Patients, n (%)

b/c, mean+ SD

Mean FUP time?, months

Crude rate, %

(range) (n)
Oral cavity 48 (38) 1.18+0.51 70 (5-240) 13 (6)
Oropharynx 27 (22) 1.10+£0.42 75 (6-288) 154)
Hypopharynx 32 (26) 1.10£0.50 49 (6-244) 13 (4)
Larynx 17 (14) 0.90+0.28 84 (7-244) 35 (6)
All 124 (100) 1.10+0.47 68 (5-288) 16 (20)

b/c chromatid-break/cell, SD standard deviation
“FUP time follow-up time; Oral cavity + Oropharynx vs. Hypopharynx + Larynx p=0.6253

Stage Patients, n (%) b/c, mean+ SD Mean FUP time?, months Crude rate, % (n)
(range)

| 3(2) 1.09+£0.42 216(176-240) 33(1)

1T 20 (16) 1.20+£0.40 145 (21-288) 45 (9)

I 48 (39) 1.01+£0.48 82 (11-249) 21 (10)

v 53 (43) 1.15+0.47 17 (5-77) 0(0)

All 124 (100) 1.10+£0.47 68 (5-288) 16 (20)

b/c chromatid breaks/cell, SD standard deviation, Stage TNM Classification of Malignant Tumours 7th edi-

tion

4FUP time follow-up time; stage I-1I vs. stage III-IV p=0.0009

@ Springer
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Table5 The 15-year estimated

: Variables % p-value RR (95% CI)

rate of second primary cancer by

variables (univariate analysis) Gender - 0.5071 -
Male 46 - 1.00
Female 24 - 0.6698 (0.2277-1.970)
Site of index cancer - 0.1049 -
Oral cavity + oropharynx 39.5 - 1.00
Hypopharynx + larynx 44.1 - 2.009 (0.7924-5.084)
UICC stage - 0.9615 -
Early (I+1I) 46.4 - 1.00
Locally advanced (III-1V) 31.9 - 0.9797 (0.4078-2.354)
Mutagen sensitivity - 0.3072 -
Not hypersensitive 47.6 - 1.00
Hypersensitive 36.1 - 0.6463 (0.2634-1.586)
Radiotherapy - 0.8767 -
No 28 - 1.00
Yes 43 - 1.120 (0.2427-5.172)

RR relative risk, CI confidence interval, UICC stage TNM Classification of Malignant Tumours 7th edition

rate of SPC for men and women was 16% (17/107) and
18% (3/17), respectively (p=0.9999), and for irradiated
and nonirradiated patients 18% (18/94) and 7% (2/30),
respectively (0.1540). It should be noted that 80% (n=24)
of the non-irradiated patients had stage IV disease. The
rate of SPC by anatomical site of index cancer and UICC
stage is given in Tables 3 and 4. The crude rate of SPC was
significantly higher among patients with limited disease.
However, the majority (62%) of our patients had stage
III-IV disease and disease stage had a significant impact
on cancer-specific survival. The 15-year cancer-specific
survival with stage I, II, III or IV disease was 67, 52, 22
and 0%, respectively (multigroup p<0.0001). All of the
patients with stage IV disease died within 77 months. The
short survival time might be one of the reasons that none of
these patients developed SPC. The effect of the individual
patient characteristics (gender, index cancer site, UICC
stage, mutagen sensitivity, RT) on the risk of SPC was also
examined in Cox proportional hazards model. Results are
presented in Table 5. None of the studied variables proved
to be a significant predictor of the risk of SPC.

Discussion

Several studies reported that bleomycin-induced mutagen
sensitivity, reflecting latent genetic instability, is a signif-
icant predictor of SPC. HNSCC patients with SPC have
higher b/c scores than SPC-free individuals [12-14, 19-21].
Schantz et al. [12] from the M. D. Anderson Cancer Cen-
ter (Houston) used the bleomycin test first to estimate the
risk of SPC in patients with HNSCC. The rate of SPC was
significantly higher in the hypersensitive (b/c>1) than in
the not hypersensitive group (33% vs. 8%), and hypersen-

@ Springer

sitivity increased the risk by 4.4 times. A weakness of their
study was the short follow-up time: median <2 years (range,
4-31 months). They extended the study to include 278 pa-
tients, and the results were published in 1994. Mutagen
hypersensitivity (b/c>1) also increased the risk of devel-
oping SPC. The mean b/c value for patients with SPC was
1.17 (£0.54) compared with 0.98 (+0.44) for SPC-free pa-
tients (p=0.044). The follow-up time was again very short.
The mean time from the diagnosis to the development of
the SPC was only 10.5 months [13]. The mean time to
SPC for our patients was more than 10 times longer (118
months). Cloos et al. [19] examined the mutagen sensi-
tivity as a biomarker of SPC in Dutch HNSCC patients
(n=218). Nineteen of them (8.7%) developed SPC. The
follow-up time was relatively short (median: 4.5 years).
In this prospective study there was no difference between
the groups (with or without SPC) with respect to muta-
gen sensitivity. They also found that patients who devel-
oped SPC =3 years after the index cancer had a signif-
icantly higher mean b/c value compared to patients with
early SPC. In our study, the mean b/c value of patient
with “late” (=36 months) SPC (n=16) or without SPC
(n=104) was not significantly different. Minard et al., from
the M. D. Anderson Cancer Center studied the risk of SPC
in patients with early stage HNSCC, who were enrolled in
a placebo-controlled chemoprevention trial of low-dose 13-
cis-retinoic acid to reduce the occurrence of SPC. Of the
1080 participants, a sample of 303 Caucasian patients was
potentially available for their analysis. Overall, 50 of 303
patients (16.5%) developed SPC. Data on average follow-
up time were not provided. The bleomycin-induced chro-
matid breaks were not associated with an increased risk.
The lack of association between mutagen hypersensitivity
and SPC was partly attributed to early UICC stage (I-1I)
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of the enrolled patients [20]. A half year later, they pub-
lished their experience with 991 patients. The mean follow-
up time for living patients was 7 years, and the b/c cutoff
value for mutagen sensitivity was 0.50. Among patients
with SPC, the hypersensitive (b/c =0.5) and not hypersen-
sitive (b/c<0.5) rate was 82% (n=243) and 18% (n=55),
respectively, p=0.036 [21].

Our patients with HNSCC before treatment underwent
bleomycin sensitivity assay and the method was not suit-
able for the assessment of individual index cancer risk due
to overlapping of b/c values with those of controls [15,
16]. Here, we present our experience with the association
between SPC and mutagen sensitivity in younger adults
with HNSCC with the longest published follow-up time:
mean time for all patients and alive patients was 5.8 and
18.5 years, respectively. The long follow-up time has to be
emphasized, as patients are at high risk of developing SPC
even 10 years after initial treatment. In our series, 45%
of SPC developed after 10 years. In the current analysis,
mutagen hypersensitivity was not significantly associated
with an increased risk of developing SPC. The 15-year es-
timated rate of SPC for hypersensitive (b/c>1.0) and not
hypersensitive (b/c < 1.0) patients was 36 and 48%, respec-
tively. Cloos et al. [14] found significantly higher break/cell
values in patients with multiple cancer (mean, 1.2), than in
patients with a single cancer (mean, 0.96; p=0.025). Our
comparable values were 1.02 and 1.10 (p=0.4062), respec-
tively. The investigators from the M. D. Anderson Cancer
Center changed the experimental parameters several times.
First, the cutoff value for b/c was 1.0, and later it was de-
creased to 0.5. Furthermore, in their large-scale study, the
SPC was counted together with local relapse [21]. In our
series, the number of patients with b/c<0.5 was only nine
and local relapse was not included in the analysis. Metas-
tasis or local relapse was not considered as SPC.

Several studies investigated the risk of SPC and its im-
pact on survival independently of mutagen sensitivity, and
published long-term (more then 10-year) results [22-24].
In a large multicentric study (99,257 patients), the 20-year
cumulative rate of SPC was 36%, and smoking and alcohol
drinking increased the risk of developing SPC. Increased
risks of SPCs persisted 10 years after diagnosis of the first
primary [22]. Our patients also had a lifelong risk of devel-
oping SPC. All of our patients were drinkers and smokers,
and the majority of them did not stop smoking and drinking.
Otolaryngologists from Oslo studied 2063 head and neck
patients [23]. The crude rate of SPC was 17%. The mean
time to SPC was more than 4 years, and the median survival
time with SPC was 12 months. SPC was most common
in patients with limited (stage I/II) disease. Patients with
a poor prognosis did not live long enough to develop SPC.
In our series, none of the patients with stage IV disease de-
veloped SPC, and the crude rate of SPC was 16%, close to

their rate. The survival with SPC was also very poor. The
median and mean survival time was 23 and 15 months,
respectively. In the study of Tiwana et al. from British
Columbia, Canada [24], the follow-up time was 25 years
(median time for alive patients: 23.2 years), and the crude
incidence of SPC was 27%. Oral cavity and oropharyngeal
index cancer were more likely to develop SPC. The esti-
mated 5-year overall survival with SPC was 15%. Accord-
ing to our analysis the anatomical subsite had no significant
impact on the risk of SPC. In a German observation study
[25], 118 patients (close to our sample) with HNSCC were
selected in a SPC survey. The crude rate of SPC was 18%.
Interestingly, 52% of SPC were diagnosed within 2 years.
At our patients, only 2 SPCs were diagnosed within 2 years
(4 and 15 months). Bugter et al. [26] from the Erasmus Can-
cer Institute, Rotterdam studied the risk factor of SPC in
a Cox model. The crude rate of SPC was 15.6%. Smoking
and alcohol consumption, comorbidity, and the oral cav-
ity subsite were risk factors for SPCs. All of our patients
were drinkers and smokers; therefore, we did not investigate
these potential risk factors. In a current, population-based
study from the United States, the smoking-related cancers
were studied. Among 10 smoking-related cancer sites head
and neck cancer patients had the highest risk of developing
a SPC [27]. We studied the following risk factors of SPC in
a Cox model: gender, UICC stage, site of index cancer, RT,
and mutagen sensitivity (all of our patients were smoker
and drinker). None of them proved to be a significant pre-
dictor of SPC development. Arie et al. [28] from Israel as-
sessed the incidence of SPCs in patients with head and neck
malignancies, according to treatment modality. Neither RT
nor chemotherapy was associated with SPC development.
Patients with an advanced-stage cancer had less time to de-
velop SPC compared to early stage patients. Lifelong fol-
low-up has to be emphasized because of permanent risk of
SPC. Boakye et al. [29] examined the incidence and sites of
SPCs stratified by a first HPV-associated HNSCC compared
with non-HPV-associated HNSCC. Incidence of SPCs was
higher among those with non-HPV-associated HNSCC than
from potentially HPV-associated HNSCC. Among 109,512
patients with first HNSCC, 13,517 (12.3%) developed SPC
(9.6% for patients diagnosed with a first potentially HPV-
associated HNSCC and 14.0% for patients with a first non-
HPV-associated HNSCC). All of our patients had HPV-
negative cancer.

Chemoprevention of SPC in HNSCC patients are dis-
cussed in several publications [4, 5, 12, 19, 21]. In a large
multicentric trial from the United States, the conclusion was
that further prevention trials are needed to find an appro-
priate compound. In this trial, the low-dose 13-isoretinoic
acid for 2 years did not decrease the incidence of SPC.
Mutagen sensitivity as a biomarker was not involved in this
study to define patients with high risk of SPC development
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[30]. Earlier, the same compound was used in the MD An-
derson chemoprevention trial [20, 21]. Bhatia et al. stated:
“Our findings did not confirm findings from the pivotal MD
Anderson trial that used high-dose, short-term isotretinoin
in patients with stage I-IV HNSCC. There were no statis-
tically significant benefits in either OS or SPT” [30]. Ac-
cording to the published data, in clinical practice we have
no appropriate biomarker to define risk of SPC develop-
ment or compound to prevent its development in patients
with HNSCC. Both former and current publications [31,
32] suggest long-term follow-up and early detection to im-
prove outcome of patients with SPC. Patients (distinctively
smokers and drinkers) have lifelong risk of SPC develop-
ment.

Conclusion

HNSCC survivors had an increased lifelong risk of develop-
ing SPC. The risk of developing SPC was higher in patients
with less advanced cancer. Its incidence rate is high even
after the 10-year follow-up. Survival is poor with SPC. Our
results show that mutagen hypersensitivity does not increase
the risk of SPC development. Therefore, mutagen sensitiv-
ity cannot be used as a biomarker to predict which patients
will develop SPC.
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Abstract

The description of cancers and precancerous disorders goes back to Hippocrates. Each historic age had its
own specialities, thus polyhistorians, medical doctors, anatomists and pathologists described diseases and
the treatment options according to their own body of knowledge. For a long time, researchers were interested
in the development of cancer and its related changes in the human body. Later on, diagnostic and therapeutic
solutions came to the fore. Actually, cancer research is a dynamically evolving discipline, development of
which is essential, since the conditions are typically incurable, fatal diseases. The importance of
precancerous disorders was also highlighted through historic ages. Early diagnosis of these lesions is critical
for avoiding potentially developing malignancies. Oral leukoplakia is one of the most common precancerous
disorders. In oral precancerous disorders, there are several changes in definitions and terms in the national
and international literature as well. The main diagnostic and therapeutic criteria have also changed over the
years thanks to the latest discoveries. It is advisable to follow the current literature about accepted definitions
and protocols, however, it is useful to study the differences among grouping and individual classifications
since these are just calling our attention to diagnostic

Kulcsszavak: leukoplakia, dysplasia, rakmegel6z0, potencialisan malignus

Key words: leukoplakia, dysplasia, precancerous, potencially malignant

Bevezetés
A rék, mint betegség elnevezése ¢és leirdsa az Okori gordg korig, Hippokratészig vezethetd vissza.
Hippokratész (Kr.e. 460 - Kr.e. 377) a joindulatu elvaltozasokat onkosznak nevezte, ami duzzanatot jelent
gorogiil. A rdk gordg elnevezése karcinosz, ezzel a névvel illette a rosszindulati elvaltozasokat. Az
elnevezés feltehetdleg a rosszindulati daganat rdkhoz valé (nylGlvanyok) hasonlosdgabdl ered. Az
elnevezésben fontos szerepe volt Aulus Cornelius Celsus (Kr.e. 25 - Kr.u. 50), romai orvosnak, aki a latin
forditast, ,,cancer” hasznalta. Az onkologia kifejezés Claudius Galénus (129-216) nevéhez kothetd, aki
altalanossagban az onkosz széval jellemezte a tumoros elvaltozasokat [1,2].

A rédkos megbetegedésekkel kapcsolatos torténelem egyik kiemelkedd alakja tehat — mint a legtobb
orvostudomanyi jelenségé — Hippokratész. Hippokratész nem csak a sajat megfigyeléseivel és gyakorlati
tevékenységével foglalkozott a rdk vonatkozasaban, hanem az 6kori egyiptomi feljegyzéseket is alaposan
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figyelembe vette. Munkassaga soran leirta, hogy a rak egy kiilonallo entitas a betegségek kozott.
Legfontosabb jellemzdinek a gazdag vérellatottsdgot, kapilldris rendszert és infiltracios képességet
tekintette. Ezek a mai napig helytall6 felismerések voltak. Mint sok mindent, a rdk patogenezisét is a négy
testfolyadék (a vér, a nyalka-nyirok, a sarga epe és a fekete epe) tedridja alapjan vizsgalta. Az egészséges
allapot fenntartasdhoz a négy folyadék egyensulyara van szlikség. Ha valamelyik csokken vagy novekszik,
az az egyensuly felborulasahoz, és igy betegségek kialakuldsdhoz vezet. A rakos allapotokban Hippokratész
szerint a fekete epe mennyisége novekszik, és ez vezet a sulyos megbetegedéshez. George Stahl (1659-
1734) és Frederick Hoffman (1660-1742) elmélete szerint a nyirokvaladékkal hozhatd Gsszefiiggésbe a
rak, amivel késébb John Hunter (1728-1793) is egyetértett sebészi tevékenysége soran szerzett
tapasztalatai alapjan (err6l ma mar tudjuk, hogy példaul a nyirokcsom¢ attétek magyarazhattak is a
tapasztalataikat). Ezek az elvek ma mar csak teoretikusok, de sok feljegyzés és gondolat bir valdsagalappal,
amelyek megalapoztak a rdkos megbetegedésekkel kapcsolatos tuddsunkat. Hippokratész foglalkozott a
rakos betegek gyogyitdsaval is. A sulyos, eldrehaladott radkkal bird betegeket palliativ kezelésben
részesitette, amely a mai modern elvek szerint is hasonléan zajlik. Hangsulyozta a korai felismerés, €s a
minél korabbi terapids beavatkozas fontossdgat. Orvosetikai elveit a rdkos betegek gyogyitasaval
kapcsolatosan is leirta, amelyek a mai napig érvényesek, és az orvosi eskiink kotelez betartasukra [1,2].

A reneszénsz idején a tudosok a vildg, a természet megismerését tartottdk fontosnak. Az emberi test
megismerése is fontos lett. Galileo Galilei (1564-1642) és Isaac Newton (1642-1727) tanulmanyait
felhasznalva elkezdhették alaposabban tanulmanyozni a betegségeket, és William Harvey (1578-1657)
elvégezhette az elsé boncoldsokat. Kordbban a boncoldsok vallasi okbdl torténd tiltdsa sokaig hatraltatta az
orvostudomany fejlodését. 1761-ben a padovai Giovanni Battista Morgagni (1682-1771) volt az els6, aki
boncolasi tevékenysége soran komoly Osszefiiggéseket irt le a halalt okozo betegségek és a valds patologias
elvaltozasok kozott. Ezzel megalapozta a tudomanyos onkoldgia és a rak tanulméanyozasanak alapjait. A
mar emlitett John Hunter, skoét sebész, javaslatokat tett, hogy mely esetekben érdemes a daganatokat miitéti
uton eltavolitani. Egy évszazaddal késdbb, az érzéstelenités bevezetése utan, a sebészeti beavatkozasok
szdma drasztikusan noni kezdett. Példaul ekkor vezettek be az emldrak gydgyitdsaban a radikalis
mastectomiat. Természetesen az onkologidban az egyik legnagyobb attorést és fejlodési lehetdséget a
modern mikroszkopok megjelenése jelentette. Rudolf Virchow (1821-1902), a cellularis patologia atyja,
lerakta a rak modern szdvettani vizsgalatanak alapjat. Vizsgalta, hogy a rakos sejtek miben masok, mint a
normalis sejtek, és ez hogyan fligg ez Ossze a rakos megbetegedés sulyossagaval. Ezeket az elveket mar
korabban tanitdja, Johannes Peter Miiller (1801-1858), német patologus is leirta. Virchow 6sszefliggésbe
hozta a rak kialakulasat a kronikus irritdcioval is. A torténelem sordn a rék keletkezésében sok tényezot
vizsgaltak: trauma, fertzés, vegyliletek, sugarzas, stb. Példaul a csalddon beliil halmozod6 emldrakot
fertézésnek is tekintették. Ma mar tudjuk, hogy genetikai oka van. Azonban azt is tudjuk, hogy bizonyos
virusok és baktériumok elsddleges etiologiai faktorként szerepelnek daganatoknal, és ebben az értelemben
a fert6zés igen jelentés gondolat. Az 1970-es években irtdk le az onkologia szempontjabol a két
legfontosabb géncsaladot: onkogének €s tumorszupresszor gének. Ezutdn a kutatdsok f6 célpontjaba a rak
kialakulasaban résztvevo etiologiai faktorok felkutatdsa, a diagndzis modjai €s a terapias beavatkozasok
keriiltek. Mind a mai napig dinamikusan fejlédé tudomanyagrél van szo, és mivel a daganatos
megbetegedések sok esetben gyogyithatatlanok, igy sziikség is van a folyamatos fejlddésre és a nyitott
kérdések kutatasara [1,2,3,4].

Definiciok

A rakmegel6z0 allapot olyan koros sejtekkel jellemezhetd elvaltozas, amely a rak kialakuldsanak fokozott
kockazataval jar, szemben az ép szovetekkel. Ez klinikailag szamos olyan elvaltozéast foglal magaba,
amelyeknél fennall a rak kialakuldsanak kockéazata. Patolégiai szempontbdl szamos tipust
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kiilonboztethetiink meg, amelyek a rakmegel6zd allapotokhoz tartoznak. Benignus neoplasiak, kiilonb6zo
foku dysplasiak, egyes klasszifikaciok az in situ carcinomat is ide soroljak, ami azonban erdsen vitathato.
A rakmegel6zé allapotok alapos ismerete, nevezéktanuk valtozasa ¢s fejlodésének kovetése
nélkiilozhetetlen, hiszen potencidlisan malignus folyamatok alakulhatnak ki beldliik.

A szijiiregi rakmegel6z0 elvaltozasok definicidja folytonos valtozdson ment keresztiil. A WHO
2005-ben javasolta a premalignus €s precancerosus nevek helyett a potencialisan rosszindulatu kifejezés
hasznalatat. Tovabba a korabbi potencidlisan rosszindulatii léziék (potentially malignant lesions) ill.
potencialisan rosszindulatu dllapotok (potentially malignant conditions) megnevezés helyett a
potencialisan rosszindulatu rendellenességek (potentially malignant disorders) kifejezés hasznalata mellett
dontottek. A szdjiiregben ezek koziil a leukoplakia és az erythroplakia a leggyakoribbak. Ezeknek a
diagnosztizalasa els6sorban az egyéb fehér / vords elvaltozasok kizarasaval torténik. Emellett a lichen
planus és a submucosus fibrosis, valamint egyéb potencidlisan rosszindulati betegségekrdl szdmol be az
irodalom. Bizonyos klasszifikaciok egyébként megtartottak a potencialisan rosszindulatu allapotok és 1ézidk
elkiilonitését. E16bbi csoportba (dllapotok) olyan generalizalt, altalanos allapothoz kapcsolodo elvaltozasok
tartoznak, amelyekben a malignus elfajulas gyakorisdga szignifikdnsan magasabb, mint az egészséges
egyének esetében. Ide sorolhato példaul a lichen planus, a submucosus fibrosis, a sideropenia, a discoid
lupus erythematosus, a cheilitis actinica chronica, a cornu cutaneum, az epidermolysis bullosa, a xeroderma
pigmentosum ¢és az AIDS. A masik csoport (léziok) olyan lokalisan kialakuld, morfoldgiailag atalakult
szoveteket jelentenek, amelyekben a daganatos elvaltozas kialakuldsdnak valdszinlisége nagyobb, mint a
normdl szovetekben. Klasszikus példaja az oralis leukoplakia, az oralis erythroplakia és a proliferativ
verrucosus leukoplakia [5,6].

Az egyik legjelentdsebb tanulmany a leukoplakiakkal kapcsolatosan egy magyar orvosnak, Bandczy
Jolan (1929-2016) Professzor Asszonynak kdszonhetd [7]. Bandczy Jolan 1929-ben sziiletett Budapesten.
Orvosdoktori diplomadjat is itt szerezte, de munkassaga sordn szamos kiilfoldi iton vett részt. Egyetemi tanar
¢s a Fogorvostudomanyi Kar dékanja is volt. Rdkmegel6z0 elvaltozasok témajaban 1967 és 1977 kozott
WHO kollaboracios centrumot vezetett Koppenhdgaval egyiittmiikddésben. Az orvostudomanyok
kandidatusa ¢és az orvostudomany doktora fokozatot is leukoplakiaval kapcsolatos témdjaval nyerte el. Mind
a hazai mind a nemzetkdzi irodalomban szamos publikécioja sziiletett a téméaban, megalapozva ezzel a
sz¢éleskorl kutatas lehetdségét. Kutatasi eredményeinek komoly nemzetkozi visszhangja lett. Banoczy Jolan
felhivta a figyelmet a rakos megbetegedések esetén a korai diagnozis és korai kezelés fontossagara. Ugy
vélte, hogy nem csak a rakos elvaltozasoknal fontos a mieldbbi kezelés megkezdése, hanem a rakmegel6z6
elvaltozasoknal is. 1982-es tanulméanyaban emliti, hogy az azt megel6zd 10-20 évben egyre alaposabban
kiemelkedd szereppel birt ebben. Maga a leukoplakia kifejezés is egy magyar bérgydgyasz orvostol,
Schwimmer Ernétdl (1837-1898) szarmazik [8]. Schwimmer Ermd 1837-ben sziiletett Budapesten, és
Bécsben avattak orvosdoktorra. Egyiptomi Utja utan visszatért Budapestre, ahol féorvos, majd egyetemi
tanar lett. Szdmos tanulmanya jelent meg hazai és nemzetkozi folyoiratokban, elsdsorban borgyodgyaszati
témaban. A leukoplakiak leirasaval kapcsolatos két legfontosabb publikacidja a ,,Leukoplakia buccalis”
(1878) és a ,,Die ideopatischen schleimhautplaques der Mundhohle” (1878). A 20. szazad kézepén, Balogh
Karoly (1895-1973) stadiumbeosztast hozott 1étre a leukoplakiak osztalyozasara. Két csoportba sorolta az
elvaltozasokat: reverzibilis és irreverzibilis leukoplakidk. Tanulményai szerint, a korai stddiumban felismert
leukoplakidk spontan is meggyogyultak, ha az irritdld tényezdket megsziintették. Az oralis leukoplakia
incidenciajara vonatkoz6 elsé tudomanyos publikacié szintén Magyarorszaghoz kotheté, Bruszt Palnak
(1906-1979) kdszonhetden, aki 3,6%-0s incidenciarol szamolt be. A leukoplakiakkal kapcsolatos incidencia
adatok egyébként a mai napig igen széles skalan mozognak, akéar az el6forduldsi gyakorisag, akar a
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malignizaciés hajlam vonatkozasdban. Ez alatdmasztja a téma fontossdgat és a tovabbi vizsgalatok
sziikségességét [7].

A leukoplakia definicié tehat Schwimmer Erné nevéhez kothetd (1877). A szo jelentése fehér folt
(gorogiil: leukos = fehér, plakia = folt), amely a klinikai megjelenésre utal. A leukoplakia definidlasanak
torténetében az egyik f6 nehézséget az adta, hogy egyes leirasokban mint klinikai fogalmat, mas esetekben
pedig mint szovettani diagnézist hasznaltak. Ennek elkeriilése érdekében hozta 1étre a WHO 1978-ban a
letorolhetd elvaltozdsok nevezhetok leukoplakianak, amelyek klinikailag és patologiailag mas
betegségesoportba nem sorolhatok be. 1983-ban Tony Axell (1939-), svéd fogorvos, egyetemi tanar
modositotta a definiciot: fehéres folt vagy plakk, amely klinikailag és patoldgiailag mas betegségcsoportba
nem sorolhatd be, és se fizikai se kémiai irritativ tényezOvel nem hozhatd Osszefiiggésbe, kivéve a
dohanyzas. 2007-ben Saman Warnakulasuriya angol fogorvos, egyetemi tanar leirasa szerint a
leukoplakiak bizonytalan, kérdéses elvaltozasok, amelyek esetén minden mas, fokozott rdkos kockazattal
jard betegség kizarando. Vagish Kumar Shanbhag, indiai fogorvos, egyetemi tanar 2017-ben kiegészitette
az eredett WHO definiciot azzal, hogy az elvaltozas altalaban dohdnyzassal, bételdioval és alkohollal
hozhat6é Osszefiiggésbe, de idiopathias esetek is el6fordulnak. Ezeken kiviil is szamos definicid latott
napvilagot, de leginkabb az eredeti WHO szerinti definiciot hasznaljak a tudomanyos irodalomban [9].

Bandczy Jolan és Sugar Laszlé (1944-) 1969-es tanulmanyukban 324 beteget vizsgaltak, akiknél az
azt megel6z6 20 év soran alakult ki leukoplakia. Eredményeik alapjan etioldgiai faktorként szerepelt a
dohédnyzas, alkoholfogyasztds, mechanikai irritald tényezok és a szajban kialakulé elektromos
potencialkiilonbség. Fokozott kockazatot jelentett tobb faktor egyiittes fennallasa. Az enyhe tiinetekkel jaro
esetekben altalaban a kivaltd ok eliminalasaval az elvaltozas és javult vagy megszlint, mig a sulyosabb
esetek gyakrabban alakultak at rakka, és gyakrabban volt sziikség miitéti beavatkozasra [10].

A nemzetkozi irodalomban is nyilvantartott egyik legrégibb tanulmany 1898-ban kertilt kozlésre
[11]. J. S. Marshall definicidja szerint a leukoplakia egy kronikus, felszini nyalkahartyat érint (els6sorban
nyelven, szajpadlason €s foginyen kialakulo) gyulladasos elvaltozas, amely fehéres felszinnel jellemezheto.
Nomentklatira vonatkozéasaban ide sorolja a psoriasis linguet, herpes zostalt, leucomat, dohanyos foltot,
leucokeratosist és superficialis glossitist. Kétféle leukoplakiat kiilonboztet meg. Az egyik tipus a tejszerti,
opalos, olykor sziirkés szinii, foltos leukoplakia, ami a szifilisz méasodik stddiumara jellemzd elvaltozas. A
masik tipus a nem-szifiliszes leukoplakia, amely egy fehéres, gyongyhazfényt folt. A szerz6 Schwimmer-
féle leukoplakidnak is nevezi ez utobbi tipust, utalva a betegség magyar leirdjara. A masodik csoportba
sorolja a Hutchinson-féle leukomat is. A tanulmanyban felhivjak a figyelmet a korai diagndzis fontossagara,
¢s arra, hogy a fogorvosi és fiil-orr-gégészeti vizsgalatokon a kezeldorvos alapos vizsgalodasa sziikséges, a
fennallo leukoplakiak korai diagnosztizalasa érdekében. A lichen planust is emlitik, mint leukoplakiahoz
hasonld elvaltozast. Bérbetegségként irjak le, amelynek szdjiiregi tiinetei is lehetnek, elsdésorban fehéres,
megvastagodott nyalkahartyakiemelkedésként. Ezt Wilson, Hutchinson, Crocker és Kaposi Mér (1837-
1902) irtak le. Az irodalomban tobb kdzlemény is olvashatd a szifilisz és a leukoplakia kapcsolatardl,
osztalyozasarol. Egy 1923-as cikkben un. leukoplakia buccalis esetet mutatnak be [12]. Ebben az esetben a
kemény- és lagyszdjpadra kiterjedd, sulyosabb destrukciokat is okozéd elvaltozasrdl van sz, amely
egyértelmiin szifilisz-asszocialt megbetegedés volt. Egy masik, 1926-ban publikalt esetben [13], 40
leukoplakias pacienst vizsgaltak. A legtobb elvaltozas a nyelv teriiletén alakult ki, és dontden férfiakban. A
tanulmanyban gy vélték, hogy egyik esetben sem volt osszefiiggésbe hozhat6d a leukoplakias elvaltozas
szifilisszel, igy nem-szifiliszes leukoplakidkként irtdk le dket. A vizsgélatba bevont paciensek 65%-aban
volt igazolt szifilisz, Wassermann-reakcioval és / vagy egyéb szifiliszes manifesztaciokkal.

Az 1d6k soran szdmos Osszefoglald tanulmany késziilt (és folyamatosan késziil is), amelyekben a
leukoplakias elvaltozasokat definialtak, nomenklatarakat és klasszifikaciokat hoztak 1étre. Ezek a
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tanulmanyok bizonyos dolgokban egyetértenek, de kisebb eltérések is eléfordulnak a kiilonbozé definiciok
¢s klasszifikaciok kozott. 2005-ben Londonban {ilésezett egy nemzetkdzi munkacsoport, kollabordlva a
WHO-val, ahol megvitattdk a téma sarkalatos pontjait: alapfogalmak, terminoldgia, patoldgiai
vonatkozasok, molekularis markerek, diagnosztikus €s terapids javaslatok [14]. A tanulméanyban leirtak,
hogy miért is nevezhetok ezek az elvaltozasok rakmegel6zonek. Kovetés utan a leukoplakis elvaltozasok
egy részébol egyre sulyosabb dysplasia majd laphamrak alakul ki. Egyes esetekben a rakos elvaltozasokkal
parhuzamosan, altalaban azok sz¢€li részén szintén gyakran jelenik meg leuko- és/vagy erytrho-leukoplakia.
Megfigyelték, hogy bizonyos morfologiai és citologiai jellemzék mind a daganatokban, mint a
leukoplakiakban megfigyelhetok. Bizonyos molekularis, kromoszémalis jellemzok, amelyek kifejezetten a
rosszindulati daganatokra jellemzoOk, esetenként a leukoplakidkban is fellelhetok. Végsdsoron ez a
publikacid is a potencidlisan rosszindulati rendellenességek kifejezés hasznalatat javasolja, ugyanis nem
mindegyik esetben alakul at rosszindulata folyamatta, még stulyosabb esetben sem, de nagyobb az esélye a
malignizalodasnak az egészséges szovetekhez viszonyitva. Ugyanakkor a tanulmany megtartotta és
javasolja a fentebb emlitett ,,rakmegel6z0 elvaltozas™ és ,,rakmegel6z0 allapotok™ elkiilonitését. Ezen kiviil
a két f0 tipust is emliti, amely a legelterjedtebb csoportositdst adja ma is: homogén ¢és nem-homogén
leukoplakiak. Felhivja a figyelmet azokra az elvaltozasokra, amelyektdl el kell kiiloniteni a leukoplakiat a
diagndzis szempontjabol. Ezeket szemlélteti az 1. tablazat. Egy sematikus abrat is kozoltek, ami szemlélteti,
hogyan kell eljarni a fehér foltos elvaltozasok diagnosztizalasa soran (1. abra). A végsO leukoplakia
diagnodzisnal fontos kiilonbséget tesz abban, hogy dysplasia jelen van e, vagy sem [14].

fehér folt

I _ anamnézis €s vizsgalat soran felmeriilé egyéb
fehéres elvaltozasok kizarasa
v

leukoplakia klinikai diagnozis

A

biopszia
egyeb ismert betegségek, : egyeéb ismert betegségek,
elvaltozasok kizarasa elvaltozasok megerositése
v
leukoplakia dysplasiaval, egyéb betegség iranyaba
leukoplakia dysplasia nélktil feliilirni a diagnozist
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Betegség Diagnosztikus jellemzék
while snonEe naevis fiatal életkor, csaladi anamnézis, nagy kiterjedés, nemi szervek
e nyélkahértyajanak érintettsége
fogak occlusidjaval / fogpotlasokkal 6sszefiiggésbe hozhato
mechanikai keratosis elhelyezkedés, trauma fennallasa, trauma megsziinésével éltalaban
javul / elmulik

szaggatott vonalszerii megjelenés, occlusios siknak megfeleléen,
habitualis rossz szokasok, bucca ragasa

anamnézisbdl ismert sériilés, fajdalmas, gyors lefolyasu

SOl e e letorolheto elvaltozas, amely utdn apro, pontszert erythémak

candidiasis jelennek meg

YeaBocdema ketolda.h elvéltozas, nyujtasra ,.eltiintethet6”, bizonyos rasszokban
gyakoribb

lichen planus lichen planus egyéb tiinetei, diagnosztizalasa
lichenoid reakcio gyogyszerszedés, amalgam témés az elvaltozas kozelében

DLE (discoid lupus ko6zEpso, kor alaku erythemas elvaltozas, amelybol fehér vonalak
erythematosus) sugaroznak

. . kétoldali nyelv keratosis, EBV (Epstein-Barr virus),
hairy leukoplakia immunszuprimélt dllapot
:f;';;’:‘“’“’“s LUSUUUN «iirkés-fehéres szdjpadlds, ismert dohdnyzas 4z etiolégisban

1. tablazat Leukoplakia diagnozis felallitasakor kizarandé egyéb elvaltozasok

Az erythoplakia definialasara is kitértek az atfogd tanulmanyban. Az elvaltozas legfontosabb
jellemzdje, hogy nagyon magas, szinte kivétel nélkiili malignizacios hajlammal bir. A definicié nem sokat
valtozott az idok alatt, ma is a WHO 1978-as meghatarozasat hasznaljak széleskdrben: vords, tlizvords folt
a szajliregben, amely klinikailag és patologiailag més betegségcsoportba nem sorolhato be. Az erythroplakia
onmagaban ritkan fordul el6, leggyakrabban leukoplakiaval egyiitt, un. erythro-leukoplakia formajaban van

crer

elvaltozastol. Ezek koziil a leggyakoribbakat szemlélteti a 2. tablazat [14].

desquamativ gingivitis
erythematous lichen planus

DLE (discoid lupus erythematosus)
pemphigoids

hiperszenzitiv reakciok

Reiter-kor

infekciok erythémas candidiasis
et histoplasmosis

. haemangioma
hamartoma és neoplasma K Ao sdtcoma

2. tablazat Erythroplakia differencialdiagnosztikaja

gyulladases és immun eredetii betegségek
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Klasszifikaciok

cres

szemléleti iddsorrendben a legelterjedtebb csoportositasokat [9].

e o

egyenletes, kissé elemelkedd
1. tipus: leukoplakia simplex fehér plakkok, szabalyos

szélekkel

kiemelkedd, lekerekitett, fehér és
2. tipus: leukoplakia verrucosa /[ vagy vords szini, olykor
3.tipus: levkoplalia erosiva.  Loanoos Proiacioa

Binéczy-féle (1977)

. lapos, fehér folt, vords
1. tipus 1 kit
24 lapos, fehér folt, voros
_ tipus 1 o et
3. tipus kissé kiemelkedd fehér folt

4. tipus markansan kiemelkedd fehér folt

fehér és / vagy voroses,
2. tipus: non-homogén vagy megjelenési
e::uplh} iziciés hajlam ’

sima, egyenletes felszin
hulldmos megjelenés
finom vonalszerii mintazat
szaraz, repedezett felszin

lassi novekedés, papillaris,
erdsen elszarusodd megjelenés
erythémas alapon, fehér
nodulusok

fehér foltok. vordses szegéllyel
leukoplakia és erythroplakia
Sthes iclenté

szabalytalan felszin, nagyobb
malignizicios hajlam
keverten fehér és vords, de
dominél a fehér szin
polipoid. nodularis megjelenés,
kevert szinnel

redds vagy hullamos felszin

3. tablazat Leukoplakiak klasszifikacioi
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2009-ben jelent meg egy tanulmany, ami hasonldéan bemutatja a diagnosztikus kritériumokban ¢és
klasszifikaciokban 1étrejott valtozasokat [6]. Kiemeli, hogy a szovettani diagndzis soran mely csoportokba
érdemes besorolni az elvaltozast. Manapsag is ez alapjan torténik leggyakrabban az osztalyozas (4. tablazat).

I corers R R v DO

: . a tiskes sejtes rétegben (acanthosis) és/vagy a bazalis
u lapham hyperplasia sejtrétegben 10n létre, szabalyos sejtek, atypia nélkil

u enyhe dysplasia a ham also6 harmadaban zajlik, szovettanilag atypia
u S a ham kozéps6 harmadaig terjed, fokozédik az atypia
meértéke €s mennyisége
. . a ham t6bb mint kétharmadat érinti, kifejezettebb
4. silyos dysplasia 2
atypia
E in situ carcinoma teljes vastagsagban, kifejezett atypia

4. tablizat Szévettani diagnozis szerinti csoportositas

Egy masik, 2019-es tanulmény szintén Osszefoglalta a leukoplakidk csoportositasara vonatkozd
javaslatokat [15]. Ugy vélték, hogy attekinthetébb és egyértelmiibb diagnozist tesz lehetdvé, ha két
csoportot, homogén és non-homogén leukoplakiakat kiilonboztetiink meg, amelyek vagy tilnyomorészt
fehérek, vagy vegyesen fehérek és pirosak lehetnek. Ez nagyjabol tiikkrozi a WHO 1980-as klasszifikaciojat,
néhany moddositassal. Egyik elény, hogy a rosszul definialhato proliferativ verrucosus leukoplakia igy nem
alkot kiilon csoportot. Javaslatot tettek a hairy leukoplakia atnevezésére is, amely EBV-asszocialt, altalaban

HIV pozitiv egyéneken jelentkezd betegség: EBV-pozitiv fehér nyelvi elvaltozas.

Osszefoglalas

A széjiiregi rdkmegel6z6 allapotok esetén szdmos, definicioban és terminologidban torténd valtozést
lathatunk mind a hazai mind a nemzetkozi irodalomban. A f6 diagnosztikai és terapias kritériumok szintén
valtoznak az évek soran, kdszonhetden az Ujabb kutatdsi eredményeknek. Habar sokféle nomenklaturat
hasznal az irodalom, és ezek mindegyike helytalld, a legtobb szerz6 azokat a definicidkat javasolja,
melyeket nemzetkozi tanacskozasokon az ezzel foglalkozd szakemberek (és a WHO) is jovahagytak.
Célszerli azonban szem el6tt tartani a tobbi nomenklatarat és klasszifikaciot is, hiszen sok esetben épp ezek
a csoportositasok azok, amelyek segithetik akar a diagnozis-terapia sikerességét, akar a tovabbi kutatasi
eredmények fejlodését. Habar sok tanulmany késziilt a leukoplakidkkal kapcsolatosan, még mindig sok
hianyossag ¢s kevés tapasztalat van bizonyos teriileteken. A téméban tovabbra is szdmos nyitott kérdés van,
mely egyarant érinti az etiologiat, a diagnosztikat €s a terapids javaslatokat. A téma fontossagat nem lehet
eléggé hangstlyozni, hiszen egy rutin fogorvosi vizsgalat soran is konnyen felismerhetd elvaltozasrol van
sz0, amely felismerése felhivhatja a figyelmet az etioldgidra, a hattérben mar zajlo, vagy potencialisan
kialakulo6 stlyosabb folyamatokra is. Ehhez elengedhetetlen az irodalom folyamatos kutatasa, a fejlodés és
a valtozasok nyomon kdvetése.
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W N e

Abstract: Background: Oral or laryngeal leukoplakia has an increased risk for malignant transfor-
mation but the risk of the two anatomical sites has not been compared to each other yet. Materials
and Methods: Clinical data of 253 patients with leukoplakia (oral = 221 or laryngeal = 32) enrolled
from January 1996 to January 2022 were analyzed. One hundred and seventy underwent biopsy
and 83 did not. The mean follow-up time was 148.8 months. Risk factors for the malignant trans-
formation of leukoplakia were identified using Cox proportional hazard models. Results: In the
oral or laryngeal group, the rate of cancer was 21.7% and 50% (p = 0.002), respectively. The 10-year
estimated malignant transformation was 15.1% and 42% (p < 0.0001), respectively. The laryngeal
group had an increased risk of malignant transformation (p < 0.0001). The 5-year estimated survival
with leukoplakia-associated cancer for the oral or laryngeal group was 40.9% and 61.1% (p = 0.337),
respectively. Independent predictors of malignant transformation in the oral group were dysplasia
and the grade of dysplasia of the leukoplakia, and in the laryngeal group, dysplasia had a significant
impact. The malignant transformation rate was low for oral patients without biopsy or with no
dysplasia, 3.9% and 5.1%, respectively. The malignant transformation occurred over 10 years. Con-
clusions: Patients with dysplastic leukoplakia have an increased risk of malignant transformation,
but the risk is higher with laryngeal than with oral leukoplakia. There is no significant difference
between the groups regarding survival with leukoplakia-associated cancer. Oral patients with no
dysplastic lesions have a low risk of malignant transformation. A complete excision and long-term
follow up are suggested for high-risk patients to diagnose cancer in an early stage and to control late
(over 10 years) malignant events.

Keywords: oral and laryngeal leukoplakia; risk of malignant transformation; survival with cancer

1. Introduction

Leukoplakia is the most common potentially malignant disorder of head and neck can-
cer. The range of malignant transformation from leukoplakia to squamous cell carcinoma
amounts from 0.13% to 34% for oral leukoplakia and from 0% to 64.7% for laryngeal leuko-
plakia [1-3]. This large variation in the malignant transformation rates is in part caused
by the criteria applied for a leukoplakia diagnosis, a geographical location, differences in
study populations, possible etiological factors and length of follow up [3]. A prediction
of the malignant potential is traditionally based on the histologically determined severity
of the dysplasia. An increase of the grade of dysplasia increases the risk of malignant
transformation into squamous cell carcinoma [2—4]. Moderate/severe dysplasia bears a
much higher risk of cancer evolution than mild dysplasia [5,6]. A clinical examination
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does not accurately predict the risk of malignancy. More than half of the reported leuko-
plakia lesions with biopsies showed no dysplasia [5,7]. Since 2007, leukoplakia has been
limited only to a clinical diagnosis defined by the exclusion of other white lesions such
as oral lichen planus, white sponge nevus, nicotine stomatitis, leukoedema, etc. [8]. To
date, therapy strategies in the management of leukoplakia focus on “watch-full waiting”, a
non-surgical application of local therapeutics and photodynamic therapy, serial incision
biopsies or excision biopsy and laser vaporization depending on the determined grade of
dysplasia and clinically apparent extension of the leukoplakia [9-11]. The aim of this study
was to examine the association between the risk of malignant transformation and dysplasia
in oral or laryngeal leukoplakia and to highlight the importance of the time course of the
disease and follow-up strategies for these patients.

2. Materials and Methods

A chart review of all patients treated at the National Institute of Oncology Budapest,
Hungary with laryngeal or oral leukoplakia over a 16-year period (January 1996 to January
2022) was performed. In the computerized institutional database, the number of patients
with oral or laryngeal leukoplakia was 221 and 32, respectively. The histopathology
of leukoplakia from the biopsy material was classified as no dysplasia, dysplasia and
carcinoma. Dysplasia was classified as mild, moderate and severe (grade I-II-1II). The
pathology department in our institution uses the World Health Organization (WHO)
classification for oral and laryngeal dysplasia [12,13]. Initial management consisted of
biopsy, surgical excision, CO, laser vaporization or observation only. Re-biopsy was
performed if there was any deterioration in symptoms (such as the voice quality, swallowing
or pain) or appearance of the lesion (endoscopically for laryngeal and to the naked eye in
the case of oropharyngeal lesions). The histological findings were classified as follows: no
dysplasia, dysplasia (grade I-II-III) or cancer. The treatment consisted of surgery with the
removal of the lesion, CO; laser treatment or observation. First, and before any treatment,
we always took at least one biopsy before laser vaporization. In addition, surgical excisions
were performed for dysplastic leukoplakia with a histological examination of the entire
lesion. Regular follow up (two visits/year) was suggested for patients.

To assess the associations between the different study variables and the risk of devel-
oping cancer, a survival analysis was performed using the Kaplan-Meier [14] method. The
number of patients progressing towards malignancy was evaluated in each of the groups.
The follow-up period was defined as the interval from the time of a leukoplakia clinical
diagnosis to death or the last follow up. The following survival endpoints were used:
death from leukoplakia-associated cancer for cancer-specific survival, and the time to an
appearance of cancer for malignant transformation-free survival. The survival curves were
compared with a log-rank test. The effect of the possible prognostic factors on the probability
of the incidence of leukoplakia-related cancer was examined in a Cox regression model [15].
Statistical differences in proportions and means were assessed with a Fisher-exact test and
chi-squared test. All tests were two-sided, and p values of <0.05 were accepted for statisti-
cal significance. GraphPad Prism (GraphPad Prism version 5.01 for Windows, GraphPad
Software, San Diego, CA, USA) and IBM SPSS Statistics for Windows (version 25.0, Armonk,
NY, USA: IBM Corp) program packages were used for a data analysis.

3. Results

The mean or median follow-up time was 148.8 months and 144 months (range:
14-328 months), respectively. Seventeen patients presented with in situ or invasive cancer,
and half of the invasive cancers had III-IV stages. In 47 patients, the cancer was developed
during the follow-up time, between 6 and 204 months (mean time: 53.6 months). Six
patients developed cancer after 120 months. The early-stage cancer (stage 0-I-1I) rate was
48.4% (31 of 64). In total, 11 of the 64 cancer patients (in situ cancers are also included) are
currently alive, 40 died of leukoplakia-associated head and neck cancer, 3 died of second
primary cancer and 10 died of internal diseases. The average survival time with cancer was
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64.3 months (10-221 months). The 5-year estimated survival with leukoplakia-associated
cancer for patients with oral or laryngeal leukoplakia was 40.9% and 61.1% (p > 0.337),
respectively. The number of biopsy/patients (prior to malignant transformation) was
1/148,2/17,3/4 and 4/1. Dysplasia progressed in 20 of 22 patients with multiple biopsies
(oral, 13; laryngeal, 7). The average time to the malignant transformation of laryngeal
leukoplakia or oral leukoplakia patients was 55.6 months (range: 6-204 months) and
52.7 months (range: 6-204 months), respectively (p = 0.913). The grade of dysplasia had a
significant effect on the time to malignant transformation with oral leukoplakia. The mean
metastasis transformation-free survival with a low grade or with a high grade was 88.0
and 11.3 months, respectively (p < 0.0001). In the laryngeal group, the difference between
the two grades was not significant (p = 0.982). The crude rate of malignant events and the
10-year estimated malignant transformation rate using characteristics are shown in Table 1.

Table 1. Results of all patients using characteristics.

Malignant Events n

10-Year MTFS % Univariate Cox HR

Characteristic (%) 14 (+SD) p (CI 95%) P
All patients 64/253 (25.3%) 815+ 2.6
Gender
female 29/138 (21%) 86.0 + 3.2 1
male 35/115 (30.4%) 0.11 763 + 4.3 0.061 1.72 (0.97-3.06) 0.065
Age (years)
<60 38/152 (25%) 79.8 + 4.7 1
>60 26/101 (25.7%) >0.999 81.9 +323 0.546 1.20 (0.66-2.16) 0.548
Smoking
never 5/34 (14.7%) 87.8 +57 1
past and present 47/96 (49%) 0.0004 62.6 + 5.6 0.004 401 (1.42-11.30) 0.009
unknown 12/123 (9.8%)
Oral vs. laryngeal
oral 48/221 (21.7%) 849 + 2.6 1
laryngeal 16/32 (50%) 0.002 58.0 + 9.4 <0.0001 3.13 (1.71-5.72) <0.0001
Lesion type
homogenous 53/236 (22.5%) 832 +2.6 1
non-homogenous 11/17 (64.7%) 0.0004 53.8 £ 13.8 0.003 3.46 (1.46-8.18) 0.005
Biopsy
no 4/83 (4.8%) 95.9 4+ 2.4 1
yes 60/170 (35.3%) <0.0001 740 + 37 <0.0001 6.48 (2.33-18.05) <0.0001
Histology
no dysplasia 5/88 (5.7%) 953 +23 1
grade I dysplasia 7/29 (24.1%) 793 +75 4.76 (1.51-15.03)
grade II dysplasia 16/20 (80%) <0.0001 183 +10.3 <0.0001 32.62 (11.51-92.44) <0.0001
grade I1I dysplasia 15/16 (93.8%) 18.8+9.8 29.79 (10.73-82.73)
in situ cancer 5
invasive cancer 12
Dysplasia
no 5/88 (5.7%) 953 + 2.3 1
yes 38/65 (58.5) <0.0001 459 + 6.4 <0.0001 14.58 (5.71-37.24) <0.0001
Dysplasia
low grade (I) 7/29 (24.1%) 793 +7.5 1
high grade (II, III) 31/36 (86.1%) <0.0001 183+ 7.0 <0.0001 6.78 (2.94-15.63) <0.0001

MTEFS, malignant transformation-free survival; SD, standard deviation; HR, hazard ratio; CI, confidence interval.

The 10-year estimated malignant transformation rate of leukoplakia for all (253) pa-
tients was 18.5%. The laryngeal leukoplakia patients have a significantly increased risk
of malignant transformation compared with oral patients (univariate Cox Hazard Ratio
(HR): 3.13). The 10-year estimated malignant transformation rate was 42.0% and 15.1%,
respectively (Figure 1).
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Figure 1. Malignant transformation-free survival with oral or laryngeal leukoplakia. The 10-year
estimated malignant transformation rate was 15.1% and 42.0%, respectively (p < 0.0001).

The results of the multivariate Cox regression model, run for all patients, are shown in
Table 2. The non-homogenous lesion and higher grade of dysplasia remained independent
negative predictors of malignant transformation-free survival.

Table 2. Multivariate model for all patients.

Multivariate Cox HR

Characteristic (CI 95%) p
Smoking
never 1
past and present 2.49 (0.74-8.44) 0.142
Lesion type
homogenous 1 0.014
non-homogenous 3.74 (1.31-10.09) ’
Dysplasia
no 1
low grade (I) 4.23 (1.11-16.16) <0.0001
high grade (II, III) 12.25 (4.10-36.66)

HR, hazard ratio; CI, confidence interval.

A separate analysis of patients with oral leukoplakia is shown in Table 3. The mean
follow-up time was 149.9 months (14-328 months). Smoking, the lesion site, the lesion type,
dysplasia and the grade of dysplasia had significant effects on malignant transformation-
free survival. In the multivariate Cox regression model, only dysplasia and the grade
of dysplasia remained independent predictors of malignant transformation-free survival
(Table 4). Four patients with oropharyngeal leukoplakia developed cancer. None of them
had an HPV-positive histology with a p16 immunohistochemistry examination.

The mean follow-up time for laryngeal patients was 140.9 months (36-285 months).
To separately evaluate the patients with laryngeal leukoplakia, some of the subgroups have
underpowered materials regarding the number of patients and malignant events (Table 5).
The rate of malignant events was significantly higher only for patients with dysplastic
leukoplakia: no or yes, 11.1% and 80%, respectively (p = 0.002). In total, 73% (11 of 15)
of patients with dysplastic leukoplakia were smokers. The 10-year estimated malignant-
free survival was 88.9% and 30.5%, respectively (p = 0.002). The presence of dysplasia
significantly increased the risk of malignant transformation (HR: 12.43; 95% Confidence
Interval: 1.59-97.38; p = 0.016). Furthermore, seven dysplastic lesions progressed to a higher
grade over the follow-up time.
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Table 3. Results of patients with oral leukoplakia using characteristics.

. . Malignant Events 10-Year MTEFS %, Univariate Cox HR
Characteristic 1 (%) p SD p (CI 95%) P
All patients 48/221 (21.7%) 84.9 + 2.6
Gender
female 26/128 (20.3%) 85.8 + 3.3 1
male 22/93 (23.7%) 0.621 83.9 + 4.1 0.756 1.12 (0.56-2.23) 0.756
Age (years)
<60 25/126 (19.8%) 86.2 + 3.2 1
>60 23/95 (24.2%) 0.51 81.9 + 4.8 0.235 1.52 (0.76-3.02) 0.239
Smoking
never 4/33 (12.1%) 90.6 + 5.2 1
past and present 35/73 (48%) S 634+ 65 0.004 493 (1.48-16.38) 0.009
unknown 9/115 (7.8%)
Lesion site *
tongue 14/60 (23.3%) 82.6 + 54 2.89 (0.90-9.20)
sublingual 6/24 (25%) 76.7 +9.2 3.67 (0.98-13.66)
palate 3/8 (37.5%) 714 +17.1 5.00 (0.92-27.35)
buccal 6/60 (10%) 96.5+24 1
gingiva 6/13 (46.1%) 0.003 5244157 0.007 7.17 (1.93-26.74) 0.003
lips 0/27 (0%) 100 0
oropharyngeal 4/10 (40%) 75.0 + 153 424 (0.78-23.13)
multifocal 9/19 (47.4%) 733 +11.4 5.47 (1.47-20.39)
Lesion type
homogenous 37/203 (18.2%) 87.0+2.6 1
non-homogenous 11/18 (61.1%) 0.0002 538 + 13.8 <0.0001 4 57 (1.88-11.13) 0.001
Biopsy
no 3/77 (3.9%) 96.9 + 2.2 1
yes 45/144 313%)  <0-0001 77.9 + 3.8 <0.0001 ¢ 60012163 ~ <0-0001
Histology
no dysplasia 4/79 (5.1%) 96.1 +£2.2 1
grade I dysplasia 4/25 (16%) 88.0 £ 6.5 3.43 (0.86-13.75)
grade II dysplasia 12/15 (80%) <0.0001 22 +122 <0001 4971 (11.91-139.11) ~ <0-0001
grade III dysplasia 10/10 (100%) 0 54.33 (15.15-194.84)
in situ cancer 4
invasive cancer 11
Dysplasia
no 4/79 (5.1%) 96.1 + 2.2 1
yes 26/50 (52%) <0.0001 50.0 + 7.4 <0.0001 1379 479-39.72) ~ <0-0001
Dysplasia
low grade (I) 4/25 (16%) 88.0 £ 6.5 1
high grade (I, I1I) 22/25 (88%) <0.0001 13+7.1 <0.0001 1463 4.28-50.03) ~ <0-0001

MTFS, malignant transformation-free survival; SD, standard deviation; HR, hazard ratio; CI, confidence interval;
* pl6 immunohistochemistry was negative for oropharyngeal patients.

Table 4. Multivariate Cox model for patients with oral leukoplakia.

Characteristic Multivariate Cox HR (CI 95%) p
Dysplasia
no 1
low grade (I) 2.47 (0.41-15.03) <0.0001
high grade (II, III) 18.19 (4.71-70.25)
Lesion type
homogenous 1 0.063
non-homogenous 2.79 (0.95-8.24) ’
Smoking
never 1
past and present 3.51 (0.79-15.51) 0.098

HR, hazard ratio; CI, confidence interval.
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Table 5. Malignant events of patients with laryngeal leukoplakia using characteristics.

Characteristic Malignant Events 1 (%) p
All patients 16/32 (50%)
Gender
female 3/10 (30%)
male 13/22 (59.1%) 0.252
Age (years)
<60 13/26 (50%)
60 3/6 (50%) >0.999
Smoking
never 1/1 (100%)
past and present 12/23 (52.2%) >0.999
unknown 3/8 (37.5%)
Site
unilateral 9/20 (45%) 0.717
bilateral 7/12 (58.3%) )
Lesion type
homogenous 16/32 (50%)
non-homogenous 0/0 >0.999
Biopsy
no 1/6 (16.7%)
yes 15/26 (57.7%) 0.172
Histology
in situ cancer 1
invasive cancer 1
Dysplasia
no 1/9 (11.1%)
yes 12/15 (80%) 0.002
Dysplasia
low grade (I) 3/4 (75%) 0.999
high grade (II, IIT) 9/11 (81.8%) >U.

4. Discussion

In the present study, we evaluated the malignant transformation rate of patients
with oral or laryngeal leukoplakia. The 10-year estimated rates were 15.1% and 42.0%,
respectively (p < 0.0001). The mean time to malignant transformation was longer with
3 months for laryngeal leukoplakia compared to an oral lesion, but the difference was not
significant (laryngeal or oral: 55.6 months and 52.7 months, respectively). The relative
risk for the malignant transformation of leukoplakia was more than three times higher for
patients with laryngeal cancer. The dysplasia of leukoplakia significantly increased the
malignant transformation rate in both groups. The grade of dysplasia also had a significant
effect on the malignant transformation (p < 0.0001). Up until now, no study compared the
malignant transformation risk of leukoplakia of the two anatomical sites. The survival with
leukoplakia-associated cancer was similar in the two groups.

We made a detailed analysis for patients with oral leukoplakia because of the ap-
propriate number of patients (1 = 221) with a long follow-up time (mean: 149.9 months).
The 10-year estimated rate of the malignant transformation of oral leukoplakia was 15.1%.
A smoking habit (never vs. ever), the lesion type (homogenous vs. non-homogenous),
dysplasia (yes vs. no) and the grade of dysplasia had a significant effect on malignant
transformation-free survival. The presence of dysplasia and high-grade dysplasia remained
independent negative predictors of malignant transformation-free survival in a multivari-
ate Cox model. In an earlier study from China, the mean follow-up time was 5.3 years
and the malignant transformation rate was 17.9%. High-grade epithelial dysplasia proved
to be an independent predictor of malignant transformation-free survival, but a smok-
ing habit did not [16]. Two years later, also from Shanghai [17], a multivariate analysis
revealed that four factors including a patient age of >60 years, a lesion located on the lat-
eral/ventral tongue, a non-homogenous lesion and high-grade dysplasia were significant
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independent indicators for the malignant transformation of oral leukoplakia. Sequential
biopsies were suggested for high-risk patients for the early detection of a malignant event.
In a study by de Vincente et al. [18], histopathological grading was also significantly as-
sociated with oral cancer risk and was found to be a significant independent predictor
in the multivariate analysis. In a review study (11,423 patients) by Warnakulasuriya and
Ariyawardana, the malignant transformation rate for oral leukoplakia had a wide range
between 0.13% and 34.0%. Significant determinants of the malignant transformation of oral
leukoplakia included an advanced age, the female sex, leukoplakia exceeding 200 mm?,
the non-homogeneous type and higher grades of dysplasia. They concluded that the
determinants exposed in the review require further investigation [3]. In another review
and meta-analysis of the last 5 years, 16,604 patients with oral leukoplakia were involved.
The proportion of malignant transformation varied between 1.1% and 40.8%. The female
sex, non-homogeneous clinical type and presence of epithelial dysplasia were significantly
related to malignant transformation. Other risk factors previously suggested did not show
significant results [19]. In a Swedish study [20] of the 234 included patients, with a median
follow up of 9 years, 27 (11.5%) developed oral squamous cell carcinoma. Among the
clinicopathologic factors investigated, non-homogeneous oral leukoplakia, leukoplakia
with dysplasia and leukoplakia localized to the tongue showed statistically significant
increased rates of malignant transformation in the multivariate Cox regression analysis.
In our patients, oral leukoplakia with dysplasia or non-homogenous lesions were also
independent predictors of malignant transformation, but the most common site of ma-
lignant transformation was the gingiva. The mean follow-up time of our patients was
longer than 9 years—148.8 months. Malignant transformations (1 = 6) were seen even over
10 years after the diagnosis of leukoplakia. Our long-term follow-up period could con-
tribute to the increased rate of malignant transformation. The longest time to the malignant
transformation of oral leukoplakia was observed in a Spanish study [21]—15 years and
2 months. In our patients, the longest time to the malignant transformation of leukoplakia
was 204 months, which is longer with 22 months. The severe dysplasia also significantly
increased the rate of malignant transformation in their patients. Furthermore, the rate of
patients with early-stage cancer was much better than in our patients, 19.2% and 48.4%,
respectively. The majority of the patients of Jawert et al. [22] had 3-6 month follow-up
intervals conducted by a specialist and the oral potentially malignant disorder-associated
cancers were diagnosed in an early stage, which improved the survival with cancer sig-
nificantly. A large cohort study from Northern California included 4886 oral leukoplakia
patients with 4.62 mean years of follow up. The risk of progression to oral cancer signifi-
cantly increased with the grade of dysplasia. One of their key observations was that a large
proportion of oral cancer arose from leukoplakias diagnosed initially as non-dysplastic
lesions. They suggested a biopsy of all clinically diagnosed leukoplakias because of the
modest accuracy of the decision to biopsy leukoplakia [23]. In our cohort study, 77 patients
with oral leukoplakia were not subjected to biopsy and only 3.9% of them developed oral
cancer. The oral cancer rate of patients with a non-dysplastic histology was also low—>5.1%.
Therefore, we do not suggest routine biopsy of all leukoplakias. They need close (two
times/year) monitoring for signs of early cancer.

To separately evaluate the patients with laryngeal leukoplakia, some of the subgroups
have underpowered materials regarding the number of patients and malignant events. The
presence of dysplasia increased the risk of malignant transformation in our patients. In
a Chinese study [24], 215 patients were analyzed. The rate of no dysplastic leukoplakia
was very high—54.4%. In our study, this rate was only 11.1%. The multivariate analysis
showed that the pathological classification of moderate to severe dysplasia was the indepen-
dent risk factor for the recurrence and malignant transformation of laryngeal leukoplakia
(p <0.05). In a study from Israel [25], severe dysplasia at the initial diagnosis and heavy
smoking were risk factors of malignant transformation. In our patients, the malignant
transformation rate was high even with grade I-II leukoplakia. However, initial dyspla-
sia progressed over the follow-up period, and 73% of our patients with dysplasia were
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smokers. A study by Zhang et al. [26] included 32 patients with laryngeal leukoplakia. The
malignant transformation rates for mild, moderate and severe dysplasia were 33%, 75%
and 75%, respectively. Our patients with dysplasia also had high malignant transformation
rates. Leduchowska et al. [27] used endoscopic (plaque morphology) and stroboscopic
(mucosal wave assessment) examinations to estimate the degree of dysplasia in vocal fold
leukoplakia. The rate of low- or high-grade dysplastic leukoplakia was 61.8% and 38.2%,
respectively. Their findings can be used to guide a decision regarding immediate biopsy or
watchful waiting. Our patients had high (75%) malignant transformation even with grade
I dysplasia.

5. Conclusions

Patients with oral or laryngeal dysplastic leukoplakia have an increased risk of malig-
nant transformation, but the risk is about three times higher for patients with laryngeal
leukoplakia. There is no significant difference between the groups regarding survival with
leukoplakia-associated cancer. Patients with non-dysplastic lesions have a low risk of
malignant transformation especially in the oral group. An immediate surgical complete
excision and strict and long-term follow up are suggested for high-risk patients to diagnose
cancer in an early stage and to control late (over 10 years) malignant events.
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Botond Bukovszky®P¢  Janos Fodor® Gabor Székely© Erika Téth®
Tibor Major® ¢ Ferenc Oberna® Zoltan Takacsi-Nagy®© Csaba Polgar® €

aDepartment of Oncology, Semmelweis University, Budapest, Hungary; PDepartment of Oral
Diagnostics, Semmelweis University, Budapest, Hungary; “National Institute of Oncology,
Budapest, Hungary

Keywords
Neck node metastasis - Unknown primary carcinoma - Mutagen sensitivity - HPV+ or cystic
squamous cell cancer

Abstract

Most of the neck node metastases from cancer of unknown primary (CUP) are squamous cell
carcinomas (SCCs). The majority of which are human papillomavirus (HPV)-related, frequently
show cystic morphology referring to Waldeyer's ring origin. Here, we report four cases of neck
node SCCs metastases from CUP. In our institute, 432 patients with head and neck (HN) SCC
underwent pretreatment mutagen sensitivity (MS) assay between 1996 and 2006. Among them,
4 patients <50 years of age had metastatic cervical nodes from CUP. The primary treatment was
cervical node dissection + radiotherapy. All patients had elevated (>1.0 chromatid break/cell)
MS. One male patient died of progressive neck metastasis within 3 years and the 3 female
patients are still alive more than 15 years after initial treatment of HPV + (two) or cystic (one) SCC.
Two female patients developed second and third distant site metachronous primary cancers.
HPV+ or cystic HNSCC from CUP with elevated MS indicates good outcome. Distant site
metachronous cancers of different histologic origins cannot be explained by field cancerization.
The clinical significance of elevated MS in neck node SCC metastasis from CUP requires further
investigation.
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Introduction

Cancer of unknown primary (CUP) is a metastatic disease defined by the absence of a
clinically identified primary malignancy at the time of diagnosis, despite appropriate diag-
nostic work-up. CUP is a relatively frequent cancer type causing incomparable difficulties in
pathological diagnosis as compared to other tumor types [1]. The primary may even remain
unknown at autopsy due to microscopic size or previous regression. Confirmed CUP accounts
for 2-5% of all cancers. Most of the neck node metastases from CUP are squamous cell
carcinomas (SCCs). The rate of head and neck (HN) cancers with unknown primary can be
reduced to less than 3% after appropriate investigation [pan-endoscopy, computer tomog-
raphy (CT), magnetic resonance imaging (MRI), and positron emission tomography (PET)/CT
examination [2]. The majority of neck lymph node SCC metastases in CUP originate from the
HN site. A substantial number of primary tumors identified in squamous cell CUP (SCCUP)
patients are found in the oropharynx and are human papillomavirus (HPV)-related, with
HPV16 being the predominant high-risk subtype. The incidence of oropharyngeal SCC is
increasing, due to the epidemic emergence of HPV-mediated oropharyngeal SCC. Besides
tobacco and alcohol consumption, HPV is an accepted risk and prognostic factor for oro-
pharyngeal SCC. In addition, patients with HPV-positive oropharyngeal SCC have a much
better clinical response to therapy than patients with HPV-negative oropharyngeal SCC and
other HN cancers, but site, stage, and smoking are also significant prognostic factors [3-5].
The predominant pathology in HPV-related SCCUP is the non-keratinizing SCC [6]. A non-
keratinizing morphology of neck node metastasis of CUP suggests a tonsillar or base of the
tongue localization. HPV-related metastatic carcinoma may correlate with the following
morphologic characteristics: large size, cystic nature, and limited extracapsular extension [6].
Cystic neck node metastasis also predicts better outcomes [7].

It is well-known that only a fraction of all individuals exposed to environmental car-
cinogens (tobacco and alcohol) will develop HN cancer. Deficiencies in DNA (deoxyribonucleic
acid) repair capacity are thought to be associated with the risk HN cancer in smoking and
drinking patients [8]. SCC of the upper aerodigestive tract has a high propensity to develop
second primary malignancy [9]. An explanation for this phenomenon was proposed by
Slaughter, who gave the concept of “condemned mucosa” developing after chronic carci-
nogenic exposure [10]. It is an unresolved issue whether mutagen sensitivity (MS) has a
causative role in the development of squamous cell neck node metastases from CUP with or
without multiple distant site primary cancer.

Here, we report 4 cases of younger (<50 years) adults with HN node-positive SCC from
CUP who were involved in the MS assay before initial treatment. In our institute, 432 HN
cancer patients with HNSCC underwent pretreatment MS assay between 1996 and 2006. The
aim of MS assay measured by bleomycin test was among others to determine the MS of HNSCC
patients, alcoholic patients, healthy nonsmokers and nondrinkers, and nondrinking smokers.
MS was significantly elevated in HNSCC patients as compared with the healthy controls [11].
Among 432 patients with HNSCC four younger (<50 years) patients were found with SCC of
neck lymph nodes from CUP and 124 patients had primary HPV-negative HNSCC. MS was
measured by determining the mean number of chromatid-breaks per peripheral lymphocyte
after in vitro bleomycin exposure. The long-term results of patients with known primary
cancers have been published recently [12]. The Eighth Edition of TNM system [13] was used
to classify metastases of neck nodes of CUP patients. We review the literature based on our
cases and discuss the challenging diagnostic and treatment aspects. The CARE Checklist has
been completed by the authors for this case report and is included as online supplementary
material (for all online suppl. material, see https://doi.org/10.1159/000533708).
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Case Series

Patient 1

A 44-year-old female smoker patient presented with cystic mass measuring 5 cm on the
right side of neck in 1999. The patient had a history of treatment for TisNOMO urothelial
cancer of urinary bladder. In 1997, she underwent transurethral excision and BCG installation
at another hospital, but the details are unknown. She was subjected to ipsilateral upper node
dissection. The largest size of SCC metastasis was 25 mm in the metastatic node. Hematoxylin
and eosin stain described well differentiated squamous cell cancer without extracapsular
tumor extension. Ten nodes were negative (TOpN1MO0). MRI and panendoscopy examination
did not find primary tumor. Pretreatment value of MS assay by bleomycin test was 1.17 b/c
(break/cell). Observation was recommended. Five years later (2004), the neck node me-
tastasis recurred. Four lymph nodes were dissected, and two of them had SCC metastasis. The
size of the largest deposit was 20 mm with capsular invasion, but no extracapsular tumor
extension was observed. Histopathologic examination showed SCC. Biopsies from the tonsils
were negative. The patient underwent unilateral epi- and oropharyngeal and regional (upper
neck nodes) radiotherapy (to 50 Gy, 25 fractions). In 2011, she underwent sigmoid poly-
pectomy (pTisNOMO adenocarcinoma). In 2021, molecular pathology examination of neck
node metastasis (from a regional relapse in 2004) showed HPV16-genotype and p16 over
expression by immunohistochemistry. She had distant site metachronous in situ cancers:
urothelial cancer and sigmoid colon adenocarcinoma. In situ cancer does not give metastasis
and her neck node metastasis was SCC both in 1999 and 2004. The patients are alive without
relapse. The overall survival is 274 months.

Patient 2

A 43-year-old female smoker presented with enlarged (55 mm) right submandibular
lymph node of the neck in 2000. An ipsilateral upper node dissection was performed and 1 out
of 19 lymph nodes showed poorly differentiated non-keratinizing-cystic SCC (Fig. 1) me-
tastasis without extracapsular extension (TOpN1MO), which may indicate tonsillar cancer, but
histologic findings of tonsils biopsies were negative. Postoperative positron emission
tomography/computer tomography (PET/CT) and panendoscopy did not show primary
cancer. Postoperative radiotherapy was given (epi- and oropharynx and ipsilateral upper neck
nodes to 50 Gy, 2 Gy fraction). The pretreatment value of the bleomycin test for MS was
1.04 b/c. She was subjected to right-side colon cancer surgery at another hospital on April 9,
2014: adenocarcinoma, pT3pNOMO. On September 3, 2014, she underwent left-side ne-
phrectomy: clear cell cancer, pT1apNOMO. She developed abdominal lymph node metastasis
from colon cancer in 2015 and was treated with chemotherapy. In 2019, hepatic and pul-
monary metastases were diagnosed. In 2022, the retrospective molecular pathology of neck
node metastasis showed no HPV16 DNA infection or p16 over expression. She is living with a
progressive disease. The histology of her distant site metachronous invasive cancers was
adenocarcinoma and clear cell kidney cancer but the neck node metastasis was SCC. The
overall survival is 243 months.

Patient 3

A 34-year-old nonsmoking female patient presented with cervical lymph node en-
largement in 2006. Both MRI and PET/CT showed bilateral suspect neck nodes and increased
glucose metabolism was found in the base of the tongue by PET/CT. She underwent pre-
treatment MS examination. The bleomycin test value was 1.60 b/c. She underwent bilateral
cervical lymph node dissection and excisional biopsy from base of the tongue. Fifty-two
cervical lymph nodes were dissected and the histopathological examination revealed poorly
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Fig. 1. Extensive cystic changes can be seen in tumor cell nests. Stained with hematoxylin and eosin.

differentiated SCC metastasis in five nodes (three on the right side and two on the left side)
(Fig. 2a). The largest node size was 55 mm, and the largest metastasis was 30 mm. No
extracapsular tumor extension was detected (TOpN2 MO0). The biopsy specimen from the base
of the tongue was free of cancer. The panendoscopic examination was also negative. No
primary tumor was found. After surgery, radio-chemotherapy was given (Cisplatin 6 x 152
mg; 1.8 Gy/fraction, neck lymph nodes (bilateral) and hypopharynx to 55.8 Gy; epi- and
oropharynx to 66.6 Gy). Molecular pathology was performed in 2020. Tumor cells were p16
positive and the presence of HPV16 was confirmed from tumor DNA (Fig. 2b). The patient was
followed up as an outpatient and after 198 months, there was no evidence of recurrence.

Patient 4:

In 2001, a 50-year-old male smoker and alcoholic presented with bilateral fixed met-
astatic neck nodes (TON3MO). Biopsy of a fixed node showed non-keratinized SCC. Pan-
endoscopy examination did not find primary cancer. The pretreatment value of MS was
2.06 b/c. Radio-chemotherapy resulted in a partial response. He died of a progressive disease
in 2003. Overall survival was 30 months. Molecular pathology was performed in 2022: no
HPV DNA was detected and no p16 stain was seen in the squamous epithelium.

Discussion

Various methods are used to identify the primary cancer in neck node SCC metastasis of
CUP. Aro et al. [14] emphasize the use of panendoscopy including tonsillectomy. Standardized
diagnostic workup including PET/CT imaging, bilateral tonsillectomy followed by neck node
dissection, and risk-factor adapted therapy improves survival of patients with neck node HPV-
positive SCC metastasis from unknown primary malignancy [15]. The appropriate treatment
for HNSCC patients with CUP has not been determined. Primary-specific therapy has to be
consistent with that of an equivalent known primary tumor. Primary treatment generally
consisted of neck node dissection and radio- or radio-chemotherapy. In operable cases, the
5-year overall survival is around 70% with neck nodes dissection followed by radiotherapy
with or without chemotherapy. The majority (80%) of patients have HPV-positive cancer [16,
17]. Patients with HPV-positive tumors, particularly in CUP in the HN region, tend to have
better clinical outcomes than those with HPV-negative tumors [18, 19]. In the Danish study
[19] 60 cases were analyzed. Thirteen of them were HPV-positive and ten of this group had
cystic morphology. It is noteworthy that only 1 patient was female but our 3 patients with
HPV-positive or cystic histology were women. In the Danish study [19] HPV positivity was an
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Fig. 2. a Lymph node metastasis of squamous cell carcinoma. Tumor cells show mainly basaloid
morphology. Tumor cell nests show extensive central necrosis. Stained with hematoxylin and eosin.
b Diffuse intensive p16 expression suggests HPV association. Immunohistochemistry for p16.

independent predictor of better overall and disease-free survival. The favorable outcome was
related to the fact that the HPV-positive cancers responded better to treatment. It was
suggested in the Danish study that the presence or absence of HPV/p16 should be determined
early in the diagnostic work-up of CUP patients, as their status may influence treatment
decisions. Two of our patients had HPV-positive SCC, but HPV infection was diagnosed more
than 15 years after initial presentation. Rassy et al. [6] from the Institute Gustave Roussy
emphasized that if a cervical metastasis is considered HPV-positive, the primary lesion is
likely to be in the oropharynx, and further diagnostic interventions such as tonsillectomy
seem to be mandatory. It remains a matter of debate whether the optimal treatment for extra-
nodal extension or advanced lymph node stages is neck node dissection followed by adjuvant
radiotherapy or concomitant radio-chemotherapy, or definitive radio-chemotherapy followed
by neck node dissection (in the case of positive fluorodeoxyglucose F 18-PET/CT). The clinical
significance of gen-expression profiling-based site-specific treatment for CUP patients is also
under debate [20]. On the basis of our experience, we believe that neck node HPV-positive or
cystic metastases from CUP can be effectively treated with standard multimodality treatment:
neck node dissection + radiotherapy + platinum-based chemotherapy. In our patient with
bilateral neck node metastasis, the PET/CT showed a suspect area in the base of the tongue
but the biopsy did not find cancer. She was treated with bilateral radical neck node dissection
followed by radio-chemotherapy and alive without relapse. Her primary cancer site has not
been confirmed to date.

Investigation of MS would provide more detailed information on HPV-related cancer
risks. The activation of DNA damage repair factors in HPV-positive oropharyngeal cancers has
been studied recently. In the cervix, the activation of DNA damage repair pathways is critical
for viral replication, but little is known about their role in oropharyngeal (OP) SCC.
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HPV-related OPSCC exhibits increased activation of the ataxia telangiectasia mutated-
dependent DNA-related pathway as compared to HPV-negative lesions or normal epithelia
in marginal regions. The results suggest that members of these pathways may be important in
HPV-induced disease in the oropharynx [21].

Several studies [22-24] have discussed the association between oropharyngeal HNSCC and
cystic neck node metastasis. Most cases of cystic SCC metastasis in the upper neck nodes are
associated with HPV-positive oropharyngeal primary cancer [23]. In the majority of CUP patients
with cystic SCC lymph node metastasis of the HN region, occult primary cancers are localized in
the oropharynx [24]. In our female patients, the biopsy of tonsils or base of the tongue did not
show cancer. At the Pennsylvania State Medical Center, 20 cases of cystic neck node metastases
were studied. Seventeen of these patients had primary tumors arising in the palatine or lingual
tonsil. Three were “unknown primary” [23]. Lateral solitary cystic masses in adults often rep-
resent occult primary cancers arising from the epithelium within Waldeyer’s ring. The poor
histological differentiation and the absence of transitions from benign epithelium to malignant
carcinoma in lymph node metastases are indicators for metastases of SCC of Waldeyer’s ring
origin rather than a primary branchiogenic carcinoma. The survival is good with cystic lymph
node metastasis [7, 22]. Our patient with cystic morphology is alive more than 15 years after the
initial presentation but has progressive distant metastases from a second primary (colon) cancer.
The other 2 female patients with HPV-related cancer are still cancer-free.

SCC of the upper aerodigestive tract has high propensity to develop multiple primary
malignancies. An explanation for this phenomenon was proposed by Slaughter, who gave the
concept of a “condemned mucosa” developing after chronic carcinogenic exposure [10].
However, metachronous three primary malignancies of different histology and distant site
origin (as in our 2 cases) cannot be explained by field cancerization. There may be a possible
association with genetic and/or immunologic alterations. Vikesa et al. [25] from the University
of Copenhagen found that CUP was characterized by chromosomal instability leading to DNA
double-strand breaks. Tobacco use is an exogenous risk factor to develop HN cancer and
urinary bladder or colon malignancy too. Due to variations in individual susceptibility, only a
fraction of all individuals exposed to environmental carcinogens will develop cancer. Endog-
enous risk factors are also involved in the multifactorial genesis of HNSCC. Individual MS and
DNA repair capacity are likely to be candidates affecting an individual’s susceptibility to cancer
[26, 27]. MS (intrinsic risk factor) plays a role in developing urothelial and colorectal cancers
[28, 29]. In our patients with known primary cancer, the majority (19 of 20, 95%) of the
metachronous SPC was located in the upper aerodigestive tract [12]. Two of our patients with
CUP developed distant site primary cancers: bladder and colon or kidney and colon cancer. Our
patient with in situ bladder and in situ colon cancer is living without relapse. The other patient
is living with a progressive disease. Patients with HNSCC are at high risk of developing multiple
cancers in the upper aerodigestive region, but distant site new primary cancer is a rare event
[30, 31]. In our above-mentioned study [12] the number of hypersensitive or not hypersensitive
patients was 65 (52.4%) and 59 (47.6%), respectively. In the present study, all patients had
elevated MS (b/c > 1.0). The association between MS and CUP has not been previously studied.

Conclusion

We conclude that neck node SCC from CUP is characterized by elevated MS which in-
dicates decreased DNA repair capacity. The clinical significance of MS in CUP requires further
examination. HPV positivity or cystic morphology of neck node metastasis from CUP signifies
good outcome and can be treated effectively with conventional site-specific therapy. HPV
examination should be performed before treatment of CUP.

I
Kargers<

1603


https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000533708
https://www.karger.com/cro

Case Rep Oncol 2023;16:1598-1605
D@IF&U 52/&@;)5%7% 2 325833% ut;\or(s). Published by S. Karger AG, Basel
P . rkargdef.com/cro

Bukovszky et al.: Cancer of Unknown Primary

Statement of Ethics

This study protocol was reviewed and approved by ETT TUKEB (Medical Research
Council), approval code: 19098/2016/EKU (0556/16), approval date: March 30, 2016. Ethics
statement (study approval statement and a consent to publish statement): the patients has
provided written informed consent to the publication of this case report and accompanying
images. Written informed consent was obtained from the next of kin of the patients for
publication of the details of their medical case and any accompanying images.

Conflict of Interest Statement

The authors declare no conflict of interest.

Funding Sources

Our study was not funded.

Author Contributions

Bukovszky B. participated in the study design, analysis of clinical events, and drafting the
manuscript. Fodor ]. conceived the study, participated in its design and coordination, and
helped draft the manuscript. Székely G. participated in the bleomycin assay. T6th E. carried out
the immunoassays and histology. Major T. contributed to drafting the manuscript. Oberna F.
participated in the study design. Takacsi-Nagy Z. participated in the study design. Polgar C.
participated in the study design and helped draft the manuscript. All authors contributed to the
article and approved the submitted version.

Data Availability Statement

Clinical and treatment characteristics and ethics statements of the patients can be
found in the database of the National Institute of Oncology Budapest, Hungary. The data
that support the findings of this study are available through Dr. Botond Bukovszky or Dr.
Janos Fodor.

References

1 Pavlidis N, Pentheroudakis G. Cancer of unknown primary site. Lancet. 2012;379(9824):1428-35.

2 Olivier T, Fernandez E, Labidi-Galy I, Dietrich PY, Rodriguez-Bravo V, Baciarello G, et al. Redefining cancer of
unknown primary: is precision medicine really shifting the paradigm? Cancer Treat Rev. 2021;97:102204.

3 Gillison ML, Chaturvedi AK, Anderson WF, Fakhry C. Epidemiology of human papillomavirus-positive head and
neck squamous cell carcinoma. J Clin Oncol. 2015;33(29):3235-42.

4  Fakhry C, Westra WH, Wang S], van Zante A, Zhang Y, Rettig E, et al. The prognostic role of sex, race, and human
papillomavirus in oropharyngeal and non-oropharyngeal head and neck squamous cell cancer. Cancer. 2017;
123(9):1566-75.

5 DuE, Mazul AL, Farquhar D, Brennan P, Anantharaman D, Abedi-Ardekani B, et al. Long-term survival in head
and neck cancer: impact of site, stage, smoking, and human papillomavirus status. Laryngoscope. 2019;
129(11):2506-13.

I
Kargers<

1604


https://doi.org/10.1016/S0140-6736(11)61178-1
https://doi.org/10.1016/j.ctrv.2021.102204
https://doi.org/10.1200/JCO.2015.61.6995
https://doi.org/10.1002/cncr.30353
https://doi.org/10.1002/lary.27807
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000533708
https://www.karger.com/cro

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Case Rep Oncol 2023;16:1598-1605
D@IF&U 52/&@?5%7% 2 :)25833% ut;\or(s). Published by S. Karger AG, Basel
. . ' rkdrdef.com/cro

Bukovszky et al.: Cancer of Unknown Primary

Rassy E, Nicolai P, Pavlidis N. Comprehensive management of HPV-related squamous cell carcinoma of the
head and neck of unknown primary. Head Neck. 2019;41(10):3700-11.

Marandas P, Germain MA, Casiraghi O, Garnault M, Luboinski B, Caillou B, et al. Cervical cystic lymph-node
metastases from epidermoid carcinoma. Bull Acad Natl Med. 2003;187(6):1117-27; discussion 1127-8.

Li FP, Montesano R. Interactions of cancer susceptibility genes and environmental carcinogens. American
Association for Cancer Research (AACR), International Agency for Research on Cancer (IARC) joint conference.
Cancer Res. 1994;54(15):4243-7.

Tuimala ], Szekely G, Gundy S, Hirvonen A, Norppa H. Genetic polymorphisms of DNA repair and xenobiotic-
metabolizing enzymes: role in mutagen sensitivity. Carcinogenesis. 2002;23(6):1003-8.

Slaughter DP, Southwick HW, Smejkal W. Field cancerization in oral stratified squamous epithelium; clinical
implications of multicentric origin. Cancer. 1953;6(5):963-8.

Székely G, Remenar E, Kasler M, Gundy S. Does the bleomycin sensitivity assay express cancer phenotype?
Mutagenesis. 2003;18(1):59-63.

Bukovszky B, Fodor ], Székely G, Kocsis SZ, Oberna F, Major T, et al. Mutagen sensitivity and risk of second
cancer in younger adults with head and neck squamous cell cancer: 15-year results. Strahlenther Onkol. 2022;
198(9):820-7.

Zanoni DK, Patel SG, Shah JP. Changes in the 8th edition of the American Joint Committee on Cancer (AJCC)
staging of head and neck cancer: rationale and implications. Curr Oncol Rep. 2019;21(6):52.

Aro K, Back L, Mékitie A, Tapiovaara L. An evaluation of the diagnostic methods in head and neck cancer of
unknown primary site. Acta Otolaryngol. 2018;138(10):930-6.

Wichmann G, Willner M, Kuhnt T, Kluge R, Gradistanac T, Wald T, et al. Standardized diagnostics including
PET-CT imaging, bilateral tonsillectomy and neck dissection followed by risk-adapted post-operative treat-
ment favoring radio-chemotherapy improve survival of neck squamous cell carcinoma of unknown primary
patients. Front Oncol. 2021;11:682088.

Maghami E, Ismaila N, Alvarez A, Chernock R, Duvvuri U, Geiger ], et al. Diagnosis and management of
squamous cell carcinoma of unknown primary in the head and neck: ASCO guideline. ] Clin Oncol. 2020;
38(22):2570-96.

Axelsson L, Holmberg E, Nyman ], Hogmo A, Sjodin H, Gebre-Medhin M, et al. Swedish national multicenter
study on head and neck cancer of unknown primary: prognostic factors and impact of treatment on survival.
Int Arch Otorhinolaryngol. 2021;25(3):433-42.

Sivars L, Bersani C, Griin N, Ramqvist T, Munck-Wikland E, Von Buchwald C, et al. Human papillomavirus is a
favourable prognostic factor in cancer of unknown primary in the head and neck region and in hypopharyngeal
cancer. Mol Clin Oncol. 2016;5(6):671-4.

Jensen DH, Hedback N, Specht L, Hggdall E, Andersen E, Therkildsen MH, et al. Human papillomavirus in head
and neck squamous cell carcinoma of unknown primary is a common event and a strong predictor of survival.
PLoS One. 2014;9(11):e110456.

Pauli C, Bochtler T, Mileshkin L, Baciarello G, Losa F, Ross JS, et al. A challenging task: identifying patients with
cancer of unknown primary (CUP) according to ESMO guidelines: the CUPISCO trial experience. Oncologist.
2021;26(5):769-79.

Kono T, Hoover P, Poropatich K, Paunesku T, Mittal BB, Samant S, et al. Activation of DNA damage repair factors
in HPV positive oropharyngeal cancers. Virology. 2020;547:27-34.

Regauer S, Mannweiler S, Anderhuber W, Gotschuli A, Berghold A, Schachenreiter ], et al. Cystic lymph node
metastases of squamous cell carcinoma of Waldeyer’s ring origin. Br ] Cancer. 1999;79(9-10):1437-42.
Goldenberg D, Begum S, Westra WH, Khan Z, Sciubba ], Pai S, et al. Cystic lymph node metastasis in patients
with head and neck cancer: an HPV associated phenomenon. Head Neck. 2008;30(7):898-903.

§vajdler M Jr, Kaspirkova ], Hadravsky L, Laco ], Dubinsky P, Straka L, et al. Origin of cystic squamous cell
carcinoma metastases in head and neck lymph nodes: addition of EBV testing improves diagnostic accuracy.
Pathol Res Pract. 2016;212(6):524-31.

Vikesa ], Mgller AKH, Kaczkowski B, Borup R, Winther O, Henao R, et al. Cancers of unknown primary origin
(CUP) are characterized by chromosomal instability (CIN) compared to metastasis of know origin. BMC Cancer.
2015;15:151.

Cloos ], Nieuwenhuis EJ, Boomsma DI, Kuik DJ, van der Sterre ML, Arwert F, et al. Inherited susceptibility to
bleomycin-induced chromatid breaks in cultured peripheral blood lymphocytes. ] Natl Cancer Inst. 1999;
91(13):1125-30.

Reiter M, Baumeister P, Jaiser S, Reiss A, Schwenk-Zieger S, Kleinsasser N, et al. DNA repair and mutagen
sensitivity of epithelial cells and lymphocytes in oropharyngeal cancer. Oncol Lett. 2012;3(1):100-6.

Aben KK, Cloos ], Koper NP, Braakhuis BJ, Witjes JA, Kiemeney LA. Mutagen sensitivity in patients with familial
and non-familial urothelial cell carcinoma. Int ] Cancer. 2000;88(3):493-6.

Fireman Z, Shabtai F, Lurie B. Chromosome sensitivity to bleomycin-induced mutagenesis in lymphocytes from
colorectal cancer patients under 40 years of age. Dis Colon Rectum. 1994;37(12):1317-20.

Németh Z, Czigner |, Ivan L, Ujpal M, Barabas ], Szabé G. Quadruple cancer, including triple cancers in the head
and neck region. Neoplasma. 2002;49(6):412-4.

Ledn X, Martinez V, Lépez M, Garcia ], Venegas Md P, Esteller E, et al. Second, third, and fourth head and neck
tumors. A progressive decrease in survival. Head Neck. 2012;34(12):1716-9.

I
Kargers<

1605


https://doi.org/10.1002/hed.25858
https://doi.org/10.1093/carcin/23.6.1003
https://doi.org/10.1002/1097-0142(195309)6:5<963::aid-cncr2820060515>3.0.co;2-q
https://doi.org/10.1093/mutage/18.1.59
https://doi.org/10.1007/s00066-022-01917-2
https://doi.org/10.1007/s11912-019-0799-x
https://doi.org/10.1080/00016489.2018.1484567
https://doi.org/10.3389/fonc.2021.682088
https://doi.org/10.1200/JCO.20.00275
https://doi.org/10.1055/s-0040-1712106
https://doi.org/10.3892/mco.2016.1050
https://doi.org/10.1371/journal.pone.0110456
https://doi.org/10.1002/onco.13744
https://doi.org/10.1016/j.virol.2020.05.003
https://doi.org/10.1038/sj.bjc.6690229
https://doi.org/10.1002/hed.20796
https://doi.org/10.1016/j.prp.2016.03.002
https://doi.org/10.1186/s12885-015-1128-x
https://doi.org/10.1093/jnci/91.13.1125
https://doi.org/10.3892/ol.2011.417
https://doi.org/10.1002/1097-0215(20001101)88:3<493::aid-ijc26>3.0.co;2-q
https://doi.org/10.1007/BF02257804
https://doi.org/10.1002/hed.21977
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000533708
https://www.karger.com/cro

Eredeti cikk

FOGORVOBO$ZOMUT 53/SE.2025 $34024. 41-46.

Semmelweis Egyetem, Fogorvostudomanyi Kar, Ordlis Diagnosztikai Tanszék*
Semmelweis Egyetem, Patoldgiai és Kisérleti Rakkutato Intézet**

Szajuregi leukoplakiak el6fordulasa és hisztopatologiai vizsgalata

DR. BUKOVSZKY BOTOND*, DR. SIMONFFY LASZLO*, DR. GYULAI-GAAL SZABOLCS*,
DR. JAKOB NOEMI**, DR. DOBO-NAGY CSABA*

Bevezetés: A szdjlregi potencidlisan rosszindulatu elvaltozasok kdzil az egyik leggyakoribb 1ézi6 a leukoplakia. Fontos
tisztézni, hogy a klinikailag leukoplakianak diagnosztizalt esetek mégétt milyen hisztopatolégiai diagnézis all, amely don-
téen meghatarozza a prognodzist és a szikséges terapiat.

Anyag és modszer: 2021. aprilis és 2024. aprilis kdzott 75 szajuregi leukoplakiaval diagnosztizalt betegnél tértént sz6-
vettani mintavétel a Semmelweis Egyetem Oralis Diagnosztikai Tanszék Dento-alveolaris Sebészeti Osztalyan. A szdvet-
tani minték hisztopatoldgiai elemzése hematoxilin-eozin festett mintak alapjan tértént a Semmelweis Egyetem Patoldgiai
és Kisérleti Rakkutato Intézetében, bizonyos esetekben immunhisztokémiai vizsgalattal kiegészitve.

Eredmények és megbeszélés: A 75 betegnél a leukoplakiak eléfordulasi helye, gyakorisag szerinti csékkend sorrendben:
gingiva/fogatlan allcsontgerinc (n = 26), bucca (n = 16), szajfenék (n = 12), nyelv (n = 11), szajpad (n = 6), ajak (n = 2).
Ritka esetben multifocalis megjelenés is el6fordult (n = 2). A szdvettani mintavétel altalaban préba excisio volt, nem tér-
tént meg az elvaltozas teljes kimetszése. A hisztopatoldgiai eredmény 51 esetben hyperkeratosis (dysplasia nélkil),
19 esetben enyhe dysplasia, 5 esetben mérsékelt dysplasia volt. Sulyos dysplasias eset nem volt. Klinikai homogenitast
tekintve 61 esetben homogén és 14 esetben non-homogén volt a leukoplakia. A nem dysplasias és dysplasias betegcso-
portokat tekintve szignifikdnsan gyakrabban &llt dysplasia az elvaltozas mégétt, amennyiben klinikailag non-homogén
megjelenést mutatott a leukoplakia (p = 0,0088). A vizsgalt beteganyagon 75 beteg k6zll 32 dohanyzik, 43 nem do-
hanyzik. Eredményeink alapjan a dohanyzas nem volt szignifikans hatassal a dysplasia jelenlétére és sulyossagara.
A betegek kovetése folyamatos (félévenkénti kontrollvizsgalat). Atlagos kévetési id6: 17,4 hdnap (tartomany: 1-38 hénap).

Kovetkeztetés: A szajluregi leukoplakiaval diagnosztizalt betegek esetében szdvettani mintavétel sziikséges a hiszto-
patolégiai diagnozis feldllitasahoz, valamint hosszu tavu kdvetés javasolt a késdi rosszindulatu atalakulés elkerilésére.

Kulcsszavak: szajluregi rakmegel6z6 allapot, leukoplakia, dysplasia

Bevezetés

A rakmegel6z§ allapot olyan koros sejtekkel jellemez-
het6 elvaltozas, amely a rak kialakulasanak fokozott
kockazataval jar, szemben az ép sz6vetekkel. Ez klini-
kailag szamos olyan elvaltozast foglal magaban, ame-
lyeknél fennall a rak kialakulasanak kockazata, és pa-
tologiai szempontbdl is t6bb tipust kilénbdztethetlink
meg. Elkuldnithetjik egymastél a praecancerosus al-
lapotokat és lézidkat. Praecancerosus allapot esetén
olyan generalizalt, altalanos allapothoz kapcsolddo el-
valtozasokrodl beszéllink, amelyekben a malignus elfa-
julas gyakorisaga szignifikansan magasabb, mint az
egészséges egyének esetében (pl. lichen planus, sub-
mucosus fibrosis, sideropenia, discoid lupus erythema-
tosus, cheilitis actinica chronica, cornu cutaneum, epi-
dermolysis bullosa, xeroderma pigmentosum, AIDS).
A praecancerosus |éziok olyan lokalisan kialakuld, mor-
fologiailag atalakult széveteket jelentenek, amelyekben
a daganatos elvaltozas kialakulasanak valdszin(isége
nagyobb, mint a normal szévetekben (pl. oralis leuko-
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plakia, ordlis erythroplakia, proliferativ verrucosus leuko-
plakia). A klinikai gyakorlatban a szajliregi potencidlisan
rosszindulatu elvaltozasok kozil gyakran talalkozunk
leukoplakiaval. Fontos tisztazni, hogy a leukoplakia egy
klinikai diagndzis, csak a szévettani mintavételt kdvets-
en allithaté fel hisztopatoldgiai diagndzis. Ez utdbbi je-
lent6sen befolyasolhatja a progndzist és a sziikséges
terapiat. A szajuregi leukoplakiak esetén a maligniza-
cios rata 0-64,7% kozé esik. A széles tartomany hat-
terében allnak tébbek kdzott kiilbnbségek a leukopla-
kia diagnozisanak kritériumrendszerében, a lehetséges
etioldgiai faktorokban, geogréfiai elhelyezkedésben, va-
lamint a kdvetési id6 hosszaban. Malignus atalakulas
hosszu, 10 éves kévetés utan is eléfordulhat, mely a ko-
vetés fontossagat tamasztja ala [1, 2].

A leukoplakiak kialakulasanak hattere sokszor nem
tisztazott, melyeket ugynevezett idiopathias leukopla-
kianak is neveziink. Mas esetekben oki/riziké tényez6-
ként szerepel a dohanyzas és/vagy alkoholfogyasztas
az anamnézisben. Ez a két karos szenvedély sziner-
gista, egymast er8sité hatasardl is beszamolnak az
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irodalomban, kildnds tekintettel a rakos atalakulasra
vonatkozdan. A dohanyzas abbahagyasa esetén a le-
ukoplakiak sok esetben javulast mutatnak. Emellett kro-
nikus irritacio is okozhatja, sulyosbithatja az elvaltoza-
sokat. A Candida mint etioldgiai faktor szerepe vitatott
a szajlregi leukoplakiak esetén [3, 4].

A szajuregi leukoplakiak malignus atalakulasanak
el6rejelzésére tobb paramétert is vizsgalnak, azonban
biztos, megbizhaté marker még nem all rendelkezésre.
A vizsgalatok alapjan az elvaltozasbdl vett szévettani
minta és hisztopatoldgiai eredmény (dysplasia jelenlé-
te, dysplasia mértéke), valamint a klinikai megjelenés
(homogén vs. non-homogén) azok, amik leginkabb se-
githetnek a malignus atalakulas el6rejelzésében. Ezen-
kivil felmerdl a toluidinkék festés, a Candida albicans
jelenléte, és szamos molekularis marker, mint példaul
a p16, Ki-67, p53. Ez utébbi markerek vizsgalataval
szamos nyitott kérdés van az irodalomban [2, 4].

A szdjlregi leukoplakiak kezelésével kapcsolatban
szintén szamos a nyitott kérdés. Amennyiben tértént
szovettani mintavétel, Ugy a hisztopatoldgiai diagndzis-
nak megfelel6en térténik a kezelés. Ha nem volt dys-
plasia az elvaltozasban, ugy observatio és hosszu tavu
kovetés javasolt, szilkség szerint ismételt mintavétellel
kiegészitve. Sulyos dysplasia esetén az elvaltozas tel-
jes kimetszése javasolt. A sebészi eltavolitaskor figye-
lembe kell venni az anatdmiai és funkcionalis szem-
pontokat. Lézerterapia szintén szerepel a potencialis
kezelések kdzo6tt. Konzervativ terapiaként mind a le-
ukoplakiak kezelésében, mint a szajlregi rakok kiala-
kulasanak megel6zésében felmeril kiilénb6z6 lokalis
hatéanyagok hasznalata, mint példaul A-vitamin szar-
mazékok, COX inhibitorok, adenovirus, bleomycin.
Ezek hatdsossagaval és mellékhatasprofiljaval kap-
csolatban nincsenek egyértelm( eredmények, tovabbi
vizsgalatokra van szlkség. Szisztémas gyodgyszeres
kezelésrdl is beszamolnak az irodalomban, azonban
ezekben az esetekben sem irtak le egyértelm( kedve-
z6 hatast, és ez esetben figyelembe kell venni a szisz-
témas mellékhatasokat is. A leukoplakias elvaltozasok
recidivajaval szinte minden kezelési méd esetén sza-
molni kell, igy az elvaltozasok teljes eltavolitasa esetén
is kiemelten fontos a hosszu tavu kovetés [2, 4, 6]. Ku-
tatasunk 6 célja a klinikai gyakorlatban el6forduld leu-
koplakiak szévettani hatterének vizsgalata és elemzé-
se. Beteginket hosszu tavon kévetjik, az igy szlletett
eredmeények feldolgozasa szintén célkitlizésunk.

Anyag és modszer

A Semmelweis Egyetem Ordlis Diagnosztikai Tanszék
Dento-alveolaris Sebészeti Osztalyan 2021. aprilis és
2024. aprilis kdzott 75 szajlregi leukoplakiaval diagnosz-
tizalt betegt6l tortént szévettani mintavétel. A hisztopa-
toldgiai vizsgalatra a Semmelweis Egyetem Patoldgiai
és Kisérleti Rakkutato Intézetében kerdlt sor. A sz6-
vettani mintak elemzése hematoxilin-eozin (HE) festett

mintak alapjan tértént, mely bizonyos esetekben im-
munhisztokémiai vizsgalattal (p53, p16, ki67) egészult
ki. A dysplasiak osztalyozasa a hazai és nemzetkdzi pro-
tokollnak megfeleléen enyhe, kdzepes és sulyos dys-
plasia (azaz grade |, Il, lll) osztalyokba tértént. Meg-
jegyzendd, hogy mas klasszifikaciokban low grade és
high grade besorolas szerint osztalyozzak ezen elval-
tozasokat [7]. A statisztikai elemzéshez Fisher-exact
tesztet hasznaltunk, a p < 0,05 eredményt tekintettik
szignifikansnak.

Eredmények és megbeszélés

A szajuregi leukoplakiakkal kapcsolatosan szamos ta-
nulmany készilt mind hazai, mind nemzetkézi vonatko-
zasban, azonban a témaban tovabbra is sok a nyitott
kérdés. A leukoplakiakkal kapcsolatosan kiemelten sok
kutatas egy magyar orvoshoz, Bandczy Jolanhoz kot-
hetd [8]. A leukoplakia kifejezés is egy magyar orvostol,
Schwimmer Ernétél szarmazik, melynek jelentése ,fe-
hér folt” (gérogll: leukos = fehér, plakia = folt), amely
a klinikai megjelenésre utal [9]. Habar a szajlregi leu-
koplakia definicidja és klasszifikacioja szamos valtoza-
son ment kereszt(l, tovabbra is elmondhatd, hogy ezen
elvaltozasok a szajlregi nyalkahartya fehéres, nem le-
térolhetd elvaltozasat jelentik, amik mas betegségcso-
portba nem sorolhatok [10]. A szajuregi fehér foltok
esetén kiemelten nagy jelent6sége van a differencial-
diagnozisnak. Az 1. kép szemlélteti a szajuregi fehér
foltok diagnosztikajanak sémas folyamatat.

Jelen tanulmany a szajlregi leukoplakiak klinikai és
szovettani elemzésével foglalkozik. Az 1. tabldazat fog-
lalja 6ssze a 75 beteg jellemzéit. Sajat eredményeink
alapjan néknél kissé gyakrabban fordul el6 szajliregi le-
ukoplakia (nék: 53,5% vs. férfiak: 46,7%), melyet mas
vizsgalatok is alatamasztanak [11]. A dysplasia jelen-
[étét tekintve a nemek kézott nem volt szignifikans ki-
I6nbség (p = 0,8052). Az atlagos életkor 59,5 év volt
(tartomany: 23-88). Gyakrabban talalkoztunk leukopla-
kiaval id6sebb (>50 év) betegeknél (57/75, 76%). Az
életkornak nem volt szignifikans hatasa a dysplasia gya-
korisagara (p = 0,5648). A 75 beteg kdzll 32 paciens
dohanyzik, 43 nem. Beteganyagunkon a dohanyzas
nem novelte szignifikansan sem a dysplasia gyakori-
sagat (p = 0,6208), sem a dysplasia sulyossagat (p =
0,3256) leukoplakias elvaltozasok esetén. Azonban
a dohanyzast jelent6s rizikdfaktorként tartja szamon
mind a hazai, mind a nemzetkzi irodalom. A leukopla-
kiak rakos atalakulasara szignifikans hatasa van a do-
hanyzasnak [2].

Az anatdmiai elhelyezkedés szerinti megoszlast mu-
tatja a 2. kép. Leggyakrabban a gingiva/fogatlan all-
csontgerinc tertletén talalkoztunk leukoplakiaval (26/75,
34,7%), ezt kdvette a bucca (16/75, 21,3%), a szaj-
fenék (12/75, 16%), a nyelv (11/75, 14,7%), a szaj-
pad (6/75, 8%) és az ajak (2/75, 2,7%). Multifocalis
(azaz egyidejlileg tébb anatémiai régidban jelenlevd)
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1. kép: Szajuregi fehér foltok diagnosztikus folyamata

= gingiva / fogatlan allcsontgerinc = bucca =szajfenék = nyelv = szdjpad

= ajak

= multifocalis

2. kép: Leukoplakidk megoszlasa anatémiai lokalizacié szerint
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leukoplakia 2 esetben fordult el (2/75, 2,7%). Egy
2020-as tanulmanyban 412 leukoplakias esetet dol-
goztak fel, melyben hasonlé eredményekrél szamoltak
be az anatémiai lokalizaciok tekintetében [11]. Legy-
gyakrabban esetikben is a gingiva (168/412, 40,8%)
terliletén fordult el6 leukoplakia. Ezt kbvette a nyelv
(138/412, 33,5%), a bucca (130/412, 31,6%) és a szaj-
fenék (46/412, 11,2%). Ritkabb esetben irtak le leu-
koplakiat az ajak (19/412, 4,6%) és a szajpad (36/412,
8,7%) terliletén. Bilateralis megjelenéssel 52 esetben
talalkoztak (52/412, 14,3%). Az anatémiai lokalizacié
befolyasolo tényez6 lehet a rakos atalakulasra vonat-
kozoan is. Egy masik beteganyagunkon végzett kuta-
tasunk alapjan a leggyakrabban a gingiva teriletén volt
jellemz6 a malignus transzformacio (46,1%). Megjegy-
zend6, hogy a fej-nyaki régidban a gége terlletén levé
leukoplakiak esetén a leggyakoribb a malignus transz-
formacio (50%), azonban ezt a teriletet nem soroljuk
a szajuregi leukoplakiak k6zé. Multifocalis megjelenés
esetén szintén szignifikdnsan gyakoribb a rakos atala-
kulas (47,4%) [2].

1. tablazat
Jellemz6k n (%)
Osszes beteg 75
Nem
férfi 35 (46,7%)
né 40 (53,3%)
Eletkor
< 50 18 (24%)
> 50 57 (76%)
Dohanyzas
igen 32 (42,7%)
nem 43 (57,3%)
Lézio tipusa
homogén 61 (81,3%)
non-homogén 14 (18,7%)
Lokalizacié
gingiva / fogatlan allcsontgerinc |26 (34,7%)
bucca 16 (21,3%)
szajfenék 12 (16%)
nyelv 11 (14,7%)
szajpad 6 (8%)
ajak 2 (2,7%)
multifocalis 2 (2,7%)
Hisztopatologia
hyperkeratosis 51 (68%)
enyhe dysplasia 19 (25,3%)
mérsékelt dysplasia 5 (6,7%)
sulyos dysplasia 0 (0%)

A leukoplakiak klinikai megjelenése szerint megkulon-
béztetiink homogén és non-homogén formakat, melyek
kézil a homogén esetek gyakoribbak. Tanulmanyunk-

ban 61 homogén (81,3%) és 14 non-homogén (18,7%)
esettel talalkoztunk. Rubert és munkatarsai nagy eset-
szamu vizsgalataban meglehetésen hasonlé ered-
ményekrél szamoltak be: homogén esetek 81,6% és
non-homogén esetek 18,4% [11]. Egyes tanulmanyok
szerint a leukoplakia megjelenési formaja (homogén vs.
non-homogén leukoplakia) szerint eltérd lehet a gyako-
risag az anatdmiai lokalizacioban, a homogén formak
gyakoribbak a nyelv és szajfenék terlletén, mig a proli-
ferativ formak a bucca és gingiva teriiletén fordulnak elé
gyakrabban [12]. Sajat eredményeink alapjan homogén
esetek leggyakrabban a gingiva terlletén, mig non-ho-
mogeén esetek leginkabb a bucca és nyelv teriletén for-
dultak el6. A nem dysplasias és dysplasias betegcsopor-
tokat tekintve szignifikansan gyakrabban allt dysplasia
az elvaltozas mogétt, amennyiben klinikailag non-homo-
gén megjelenést mutatott a leukoplakia (p = 0,0088).

A szajlregi nyalkahartyabdl vett mintak esetén nor-
malis esetben tébbrétegi el nem szarusodd laphammal
talalkozunk. A szajuregi leukoplakiak esetén sok eset-
ben talalkozunk ettél eltéréen, hyperkeratosist / orthoke-
ratosist / parakeratosist véleményezd leletekkel. Ameny-
nyiben atypiat mutato sejtek is jelen vannak a fokozott
elszarusodast mutatd sejtek mellett, ugy dysplasiarol
beszéllnk. Attdl fliggben, hogy a ham rétegének mek-
kora teruletét érintik a dysplastikus sejtek, megkilén-
bdztetlink enyhe, kbzepes (mérsékelt) és sulyos dys-
plasias eseteket. Amennyiben a koéros sejtek a ham
teljes vastagsagat érintik, azonban nem térik at a ba-
sal membrant, in situ carcinomarol beszélink. Invaziv
laphamrak esetén a basal membrant is attérik a rakos
sejtek. Sajat beteganyagunkon a hisztopatoldgiai ered-
mény 51 esetben hyperkeratosis (dysplasia nélkil) (3. kép),
19 esetben enyhe dysplasia (4. kép), 5 esetben mérsé-

3. kép: Dysplasia nélkuli szovettani kép, hyperkeratosis
(HE festés, 40x nagyitas)



kelt dysplasia volt (5. kép). Sulyos dysplasias esettel
nem talalkoztunk. Beteganyagunkon a hisztopatoldgiai
vizsgalatok soran bizonyos esetekben immunhisztoké-
miai vizsgalat is tortént (p53, p16, ki67). A kis esetsza-
mu vizsgalat miatt jelenleg nem all rendelkezésre elég
informacié ahhoz, hogy kdvetkeztetéseket tudjunk le-
vonni, azonban ezen markerek elemzése fontos lehet
az elvaltozasok progndzisanak, terapiajanak megitélé-

4. kép: Enyhe dysplasiat mutaté szévettani kép
(HE festés, 40x nagyitas)
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sében, igy ezekkel kapcsolatosan tovabbi vizsgalato-
kat tervezlnk.

Betegeinket folyamatosan kévetjik féléves kontroll-
vizsgalatokkal. Atlagos kévetési idé: 17,4 hénap (tar-
tomany: 1-38 honap). Amennyiben az elvaltozas klini-
kai megjelenése gyanussa valik, illetve dysplasia volt
jelen az els6 alkalommal vett mintaban, ugy ismételt
szovettani mintavételt végzink. Teljes remisszio csak
az elvaltozasok teljes eltavolitasa esetén volt, recidi-
va ezekben az esetekben nem alakult ki. Egy esetben
(nyelvszélen levd, enyhe dysplasiat mutato leukoplakia)
2 éves kovetés utan az elvaltozas klinikai megjelenése
valtozott, nagyobb terilleten véréses komponenseket is
mutatott (erythroplakia), igy ismételt mintavétel tértént,
melynek eredménye in situ carcinoma lett. Erythropla-
kia esetén a szovettani eredmény nagyon gyakran nem
csak dysplasia, hanem in situ vagy invaziv carcinoma,
igy az elvaltozas teljes eltavolitasa szliikséges [13].

Kovetkeztetés

A fogorvosi—szajsebészeti klinikai gyakorlatban gyak-
ran talalkozhatunk leukoplakias elvaltozasokkal, mely
esetekben fontos a megfelel§ szakrendelésre iranyitas,
a szdvettani mintavétel, a hisztopatologiai eredmény-
nek megfelel terapia, valamint a hosszu tavu kévetés,
szlikség szerint ismételt szdvettani mintavétellel kiegé-
szitve. A klinikailag non-homogén esetek nagyobb rizi-
kot jelentenek mind a dysplasia jelenlétére, mind a ma-
lignus atalakulas valdszin(iségére. A dsyplasia jelenléte
és foka emelkedett rizikot jelent a rakos atalakulasra.

5. kép: Mérsékelt dysplasiat mutaté szévettani kép (HE festés, 40x nagyités)
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Original article

Bukovszky B, SIMONFFY L, GyuLAl-GaAL Sz, JAkos N, DoBo-NaGy Cs
Incidence and histopathological examination of oral leukoplakia

Introduction: Leukoplakia is one of the most common lesions of potentially malignant lesions of the oral cavity. It is im-
portant to clarify the histopathological diagnosis underlying cases clinically diagnosed as leukoplakia, which is crucial in
determining the prognosis and the required therapy.

Material and Methods: 75 patients diagnosed with oral leukoplakia were histologically sampled between April 2021
and April 2024 at the Department of Oral Diagnostics, Department of Dento-alveolar Surgery, Semmelweis University.
Histopathological analysis of the histopathological samples was performed on the basis of hematoxylin-eosin staining
and in selected cases immunohistochemical analysis was performed at the Department of Pathology and Experimental
Cancer Research.

Results and discussion: The 75 patients were classified according to the location of leukoplakia in decreasing order
of frequency: gingiva/ edentulous jaw ridge (n = 26), buccal (n = 16), floor of the mouth (n = 12), tongue (n = 11), palate
(n =6), lip (n = 2). Multifocal appearance was also seen (n = 2). Histological sampling was usually a partial and not total
excision of the lesion. Histopathological findings were hyperkeratosis (without dysplasia) in 51 cases, 19 cases with mild
dysplasia, 5 cases with moderate dysplasia. There were no cases with severe dysplasia. In 61 cases were homogene-
ous and in 14 cases non-homogeneous leukoplakia. Dysplasia was significantly more frequent in clinically non-homo-
geneous leukoplakia (p = 0.0088). 32 of the 75 patients were smokers and 43 were non-smokers. Our results showed
that smoking had no significant effect on the presence and severity of dysplasia. Patients were followed up continuously
(6 months follow-up). Average follow-up time: 17.4 months (range: 1-38 months).

Conclusion: Patients diagnosed with oral leukoplakia require histopathological sampling for histopathological exami-
nation and long-term follow-up is recommended to prevent late malignant transformation.

Keywords: potentially malignant lesions, leukoplakia, dysplasia



https://doi.org/10.1111/jop.12339
https://doi.org/10.3390/jcm12134255
https://doi.org/10.15713/ins.jmrps.52
https://doi.org/10.4317/medoral.20205
https://doi.org/10.1016/j.oraloncology.2017.02.014
https://doi.org/10.1111/odi.12443
https://doi.org/10.1111/odi.14295
https://doi.org/10.1007/978-94-009-7564-4
https://doi.org/10.17107/KH.2022.24.245-254
https://doi.org/10.4317/jced.57091
https://doi.org/10.1007/s12105-019-01020-6
https://doi.org/10.1016/j.oooo.2017.12.011

	(IV) Journal of Clinical Medicine (2023).pdf
	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

	(V) Case Reports in Oncology (2023).pdf
	Neck Node Squamous Cell Metastasis from Unknown Primary and Mutagen Sensitivity: A Case Series
	Introduction
	Case Series
	Patient 1
	Patient 2
	Patient 3
	Patient 4:

	Discussion
	Conclusion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References


	(IV) Journal of Clinical Medicine (2023).pdf
	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

	(V) Case Reports in Oncology (2023).pdf
	Neck Node Squamous Cell Metastasis from Unknown Primary and Mutagen Sensitivity: A Case Series
	Introduction
	Case Series
	Patient 1
	Patient 2
	Patient 3
	Patient 4:

	Discussion
	Conclusion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References





