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ABSTRACT:

background: Globally, a significantly high rate of mortality was caused by oral cancer; however, epidemiological data
of oral cancer is still scanty, particularly in Arab countries. This retrospective study was designed to provide a
systematic analysis of the histological subtypes of oral and maxillofacial malignant neoplasms in Libyan population
during two decades, and to compare the results with previous reports from Libya and other countries.

Method: data were gathered using patients medical record and biopsy files, and the histological slides were
revaluated. The tumors were classified according WHO criteria (2017).

Results: Carcinoma was found in 145 patients, forming (84.7%) of all the malignant oral and maxillofacial neoplasms,
followed by lymphoma and sarcoma (6.4%), and neural crest cell tumours (2.3%). Males were more affected than
females at a ratio of 1.3:1. Most of the patients (70.8%) were above the age of 40 with a mean age of 51.7years old at
the time of the diagnosis. Only 1% of the malignant neoplasms were odontogenic in origin. Squamous cell carcinoma
(67.5%) was the most common epithelial neoplasm, followed by mucoepidermoid carcinoma (9.7%) and adenoid
cystic carcinoma (4.1%). The tongue was the most common site for squamous cell carcinoma (41.1%), followed by
buccal mucosa (16.8%).

Conclusion: compared to previous reports from eastern and some western countries; the prevalence of malignant
neoplasms of oral and maxillofacial region in Libyan populations is considerably low.
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INTRODUCTION:

Worldwide, more deaths were estimated to be
caused by cancer compared to strokes and coronary
heart diseases.! According to the GLOBOCAN (Global
cancer incidence, mortality and prevalence) 2018,
there are continuous global demographic and
epidemiologic changes raising the expectations of
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increasing cancer burden over the next decades, this
estimate is as high as 20 million new cancer cases are
expected to emerge by the year 2025.2 The estimation
presented by the GLOBOCAN 2018 was 18.1 million
new cases, and 9.6 million deaths which is significantly
high compared to 14.1 and 8.2 million respectively in
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2012, and this impact will be more pronounced in
countries of middle and low income.z Head and neck
cancer represents the 6%-9th most common cancer,
with squamous cell carcinoma (SCC) being the most
common oral malignancy forming about 80-90% of all
malignant neoplasms of oral cavity.? The estimated
annual mortality due to oral SCC is incredibly high
(40-50%), this burden is expected to increase to
almost two folds by 2030.4

To date, research about malignant neoplasms of
orofacial region in Arab countries in general and Libya
in particular is relatively lacking, and the
epidemiological data is still scanty in this part of the
world. One study was conducted during the period of
(1991- 2007) reviewing all the cases of orofacial
malignancy that have been diagnosed at faculty of
dentistry in Benghazi-Libya, and revealed a lower
incidence of oral cancer in Libya compared to other
countries.® The aim of this study is to investigate the
relative frequency of primary malignant tumors in oral
and maxillofacial region in the population of Benghazi
over the last two decades, and to determine the most
common malignant neoplasm during the study period.
The results will be then compared to a previous study
in Libya and other studies from some neighbouring
Arab countries, in addition to parts of eastern and
western countries.

METHODS:

The study was designed as a retrospective review
of all the cases diagnosed with primary malignant
neoplasms of orofacial region between the year 2000
and 2020 at the Department of Oral Medicine,
Pathology, Diagnosis and Radiology- Faculty of
Dentistry, Benghazi University. A total of 2036
patients with oral and maxillofacial malignant tumors
were reviewed using their medical records and biopsy
files; the gathered information included patient’s age,
gender and the specific site of the lesion. The
histological slides were re-evaluated by the authors
to confirm the diagnosis and to grade particular
tumors according to the World Health Organization
classification (WHO 2017).6 All the cases were
analysed in relation to age, gender, site, and
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histological subtype of the lesion. Exclusion criteria:
Metastasized tumours, and those with controversial
diagnosis were excluded.

For statistical analysis, all descriptive and
quantitative data analysis and graphs were performed
using the Statistical Package for the Social Sciences
(SPSS) software, version 21.0 (SPSS Inc, Chicago, IL,
USA). Descriptive statistics was used for the variables
including: age, gender, and site of the lesion. Chi-
square test was used to assess the significance, and the
level of statistic difference was set at < 0.05.

RESULTS:

During the 20-years period, a total of 2036
specimens were histopathologically evaluated; of
these, 171 (8%) specimens were diagnosed as
malignant tumors. To provide comprehensive
understanding; the malignant neoplasms were broadly
classified according to their tissue of origin into three
main categories: Carcinomas, sarcomas, lymphomas,
and neural crest cell tumors. Carcinomas constituted
the highest value of all the malignant lesions (84.7%),
followed by lymphomas and sarcomas with an equal
percentage (6.4%). Malignancies that have been
histologically classified as neural crest cell tumors
represent the smallest proportion of the study sample
(2.3%). Gender based analysis revealed that males
57% were more affected than females 43%; with male
to female ratio being 1.3:1.

Most of the patients diagnosed with primary
malignant oral and maxillofacial neoplasms were of
older age group (70.8% were above the age of 40),
with mean age of the incidence being 51.7 years old.
Only 6% of malignant tumors were found in patients
below the age of 20, and about 2% were found in
children aging less than eleven years. Patients with a
histological diagnosis of carcinoma were older than
those with sarcoma and lymphoma (p<0.05). (Tablel)
(Figure 1)

Squamous cell carcinoma (SCC) forms the bulk of
the epithelial neoplasms (67.5%), followed by
mucoepidermoid carcinoma (MEC) (9.7%), and
adenoid cystic carcinoma (AdCC) (4.14%). About 99%
of the tumors where non odontogenic.
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Table (1) Malignant tumors according to age and sex 2000-2020

Diagnosis All % Cases with Agerange Mean Age SD No. of No. of M:F
cases known age  (years) age males females ratio
Carcinoma 145 84.7% 141 14-93 53.5 17.4 85 60 1.3:1
Sarcoma 11 6.4% 11 5-70 34.18 22.66 4 7 0.6:1
Lymphoma 11 6.4% 11 4-72 45.09 23.48 6 5 1.2:1
Neural crest 4 2.3% 4 30-85 58.33 27.53 2 2 1:1
Total 171 100 97 74
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Figure (1) Age distribution of malignant oral and maxillofacial tumors

1. Carcinoma:

Carcinoma constituted about 7% (1450f 2036) of
the total samples diagnosed during this period, and
around 85% (145 of 171) of the malignant lesions. The
patients ages ranged from 14-93 years (mean = 53.5
years), and most of them (74.9%) were aging 40 years
or above. The peak age of incidence was during the
sixth and the seventh decades of life. Males were
slightly more affected than females at a ratio of (1.3:1).

www.ljd.com.ly

Site related analysis revealed the following:
Tongue (n = 41), (28.9%), cheek (n = 26) (18.3%) and
palate (n= 18) (12.7%) were the most common sites.

Among the epithelial tumors, SCC (67.5%) was
the most common neoplasm, forming about 57% of all
the primary malignant tumors in the study sample,
and around 5% of all the biopsied lesions during the
study period. The mean age of the patients at
presentation was 58 years and about 57% of them
were males. (Figure 2)
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Figure (2) Age distribution of squamous cell carcinoma
The tongue was the most common site of SCC Salivary gland tumors constituted about 24% of the
making about (41.1%), followed by the buccal mucosa epithelial tumors, with the highest proportion being
(16.8%). Further analysis of the histological subtypes formed by MEC (40%), followed by AdCC (17%). The
of SCC revealed that most of them were of a peak age of incidence was 31-40 years old. (Table 3)

moderately differentiated type (43.6%). (Table2)

Table (2) Site distribution of histological subtypes of squamous cell carcinoma

Anatomic Site Well Moderately Poorly Total (%)
differentiated differentiated differentiated
Tongue 12 22 5 39 (41.1%)
Buccalmucosa 8 5 3 16 (16.8%)
Upper gingiva/ Alveolar ridge 3 4 4 11 (11.6%)
Lower gingiva/ Alveolar ridge 3 4 3 10 (10.5%)
Lower lip 3 4 1 8 (8.4%)
Palate 0 0 2 2 (2.1%)
Retromandibular area 1 2 0 3(3.2%)
Floor of mouth 0 0 3 3(3.2%)
Ventrum of tongue 0 1 0 1(1.1%)
Upper lip 1 0 0 1(1.1%)
Submandibular region 0 1 0 1(1.1%)
Total 31 43 21 95

*The site of the lesion was unknown in three cases
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Table (3) Age distribution of malignant salivary glands tumors:

Histological subtype/age 11-20 21-30 31-40 41-50 51-60 61-70 >80 Total (%)
MEC 0 4 7 0 1 2 0 14 (40%)
AdCC 0 0 2 1 0 2 1 6 (17.1%)
PLGA 0 2 1 0 2 0 0 5(14.3%)
ACC 0 1 0 0 0 0 0 1(2.9%)
CAexPA 1 2 1 0 0 1 0 5(14.3%)
NOS 0 0 0 0 1 0 0 1(2.9%)
Salivary duct Carcinoma 0 0 0 0 0 1 0 1(2.9%)
PCAC 0 0 1 0 0 0 0 1(2.9%)
Undifferentiated Adenocarcinoma 0 0 0 0 0 0 1 1(2.9%)
Total 1 9 12 1 4 6 2 35 (100%)

PLGA: Polymorphous low grade adenocarcinoma, CAexPA: Carcinoma ex.pleomorphic adenoma, ACC: Acinic cell carcinoma, PCAC:
Papillary cystic adenocarcinoma, NOS: Not otherwise specified, AC: Adenocarcinoma.

2. Lymphoma:

During the last two decades, about 0.54% (11 of
2036) of the biopsied lesions were diagnosed as
lymphomas, and constituted 6.4% (11 of 171) of the
total primary malignant neoplasms. Non-Hodgkin’s
lymphoma (54.6%) was more common than Hodgkin’s
lymphoma (45.5 %). Burkett’s lymphoma was found in
only two patients who were in their first decade of life,
and accounted for 33% of all non-Hodgkin’s
lymphoma cases. About (36.4%) of the patients

diagnosed with lymphomas presented with
submandibular lymph node involvement.
3. Sarcoma:

Tumors of mesenchymal origin accounted for
about 0.5% (11 of 2036) of the total biopsies done
during the study period, and 6.4% (11 of 171) of the
primary malignant neoplasms. The age of the patients
ranged from 5 to 59 years, about 62.5% of the patients
were below 20 years old, and most of them were in
their second decade of life. Rhabdomyosarcoma and
osteosarcoma were the most common, and each of
them represented (36%) of the malignant
mesenchymal lesions. The reminder was represented
by three cases of different mesenchymal tumors; these
are: chondrosarcoma, malignant fibrous histocytoma,
and granulocytic sarcoma. Each of them formed (9%)
of all sarcoma cases.
4.Tumors of neural crest cells:

Neural crest cells tumors formed 2.3% of all
malignant neoplasms of oral and maxillofacial region,
and represented by four lesions; two of them were
malignant melanomas affected two female patients
aging 60 and 85, and two cases of olfactory
neuroblastoma in two male patients aging 12 and 30.
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DISCUSSION:

In light of the previously conducted study by
Subhashraj et al in 2009 for the primary malignant
orofacial tumors among the Libyan population over a
period of 17 years from 1991 to 2007 at the
Department of Oral and Maxillofacial Surgery-
Benghazi University, which found that the incidence of
oral malignancy was impressively low compared to
other countries in Africa and some European
countries, as this was considered the first report on
primary malignant tumors of orofacial region in
general and the incidence of oral cancer in particular,
among the Libyan population.5 Therefore, we designed
this retrospective review of all the cases diagnosed
with primary malignant neoplasms of oral and
maxillofacial region over the last two decades at the
Department of Oral Medicine, Pathology, Diagnosis
and Radiology, Faculty of Dentistry- Benghazi
University to summarize and compare the prevalence
of oral and maxillofacial malignant lesions in Benghazi,
with detailed information regarding patient’s age,
gender, site of the lesion, as well as it's histological
sub-type.

Primary malignant tumors constituted 8.17% of
all the biopsied lesions during the last two decades,
which seems to be close to that reported in Benghazi
by Subhashraj et al in 2009.5> Most of the patients were
above the age of 40; and most of them were older than
those diagnosed with sarcoma or lymphoma (P <
0.05). Males were more affected than females by a
ratio of 1.3:1, which is in agreement with previous
reports worldwide.”

Amongst all the collected records, SCC was the
most prevalent malignant neoplasm forming about
57% of all the malignant tumors of oral and
maxillofacial region, which is relatively higher than
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that recorded in 2009 (41%).> In fact, this is an
alarming indicator for the increased incidence of SCC
among Libyan population, and further studies are
required to investigate the reason beyond this trend.
Similarly, 90% of the malignant oral lesions in Egypt
were SCC; which is in agreement with the previous
global reports on oral cancer.® However, the
percentage is much higher than that recorded in Libya,
possibly due to the less frequently encountered risk
factors; including smoking especially in women,
consumption of spicy food as well as sun exposure,’
this is also the case in Iraq where 70 % of oral
malignancy were SCC.1° In Jordan, the prevalence was
also higher than that reported in our study (84%), and
this could be explained by the wider use of Nargil or
Shisha (water pipe) by both genders, beside cigarette
smoking. In addition, about 17% of the patients in
Jordan were alcohol drinkers !! which is an
unacceptable habit in Libya, both legally and socially.
Similar percentage of SCC was reported in Yemen
(84%), but with different associated risk factors; these
were tobacco and Qat chewing which was recognized
as a popular habit in Yemen,!2 and other eastern
countries like Saudi Arabia.13

Males were more affected than female at a ratio of
(1.3:1) which is consistent with previous reports.>14
The reason beyond that could be the more likelihood
of men to be exposed to carcinogens particularly
smoking and alcohol drinking, which is considered
more stigmatic in females, particularly in Arab
populations. Even though, Yemen and Saudi Arabia
showed greater percentage of oral SCC in women
compared to Libya and other Arab countries. In fact,
this was attributed to the popular habit of tobacco
chewing (Shamma and Qat) which is socially accepted
for females in these countries.13

Importantly, the reported prevalence of SCC in
females in this study was reasonably higher (43%)
than that recorded by Subhashraj and his colleagues in
2009 in Benghazi (37%),° raising the question
whether an underlying risk factor became more
encountered in Libyan females over the last decade.
This trend was also evident in the follow-up2010
Benghazi cancer update report (BCR) where the
incidence of oral cancer was almost doubled in
females.’> Apart from smoking, Libyan women might
be exposed to other risk factors; these include: poor
oral hygiene which is well known to be greatly related
to oral cancer in the absence of smoking and/or
alcohol drinking,'¢ chronic irritation from teeth or
faulty restorations which is considered either as an
initiating or a modulating factor in carcinogenesis.l?
Although there is no documented data regarding the
dietary habits among the Libyan population which is
considered another risk factor for oral cancer; Libyan
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food is usually rich in fat and carbohydrates, with less
vegetables and fruits. Green vegetables and fruits are
considered as a rich source of beta-carotene and
vitamin E which are proven to be strongly related to
the prevention of carcinogenesis, and treatment of
oral precancerous lesions.18 Another dietary risk factor
that can be discussed to explain the increased
prevalence of oral cancer among females is
malnutrition and iron deficiency anemia. Anemia is a
substantial indictor of cancer risk, particularly iron
deficiency anemia which represents 50% of all the
causes of anemia worldwide.l® However, in the
absence of well documented data regarding the
prevalence of iron deficiency anemia among Libyan
women with oral cancer, it would be untimely to
conceive its role as an etiological factor. Thus, research
should be encouraged to conclude whether such
relationship exists.

The role of human papilloma virus (HPV) in
cancer pathogenesis has been an area of considerable
research over the last years, and its relationship with
oropharyngeal and SCC has been recently established
although the exact underlying pathogenesis is still
obscure.?0 Therefore, it would be important to
consider HPV as a possible associated risk factor
particularly in younger age group. If that could be
proven, then vaccination would be an effective
prophylactic measure. Furthermore, identification of
viral particles in such patients indicates a more
favorable prognosis compared to those with HPV
negative lesions.2021

Most of the patients diagnosed with SCC were
from older age group with 53.5 years old being the
mean age at diagnosis, which is consistent with
previous reports on oral cancer worldwide.222324
However, recent studies demonstrated a significant
change in this trend, where an increased incidence in
oral cancer has been reported in younger age groups
(< 35 years old) with relatively unclear associated risk
factors.25 Thus, HPV and changing dietary habits
should be considered as possible etiological factors for
oral cancer in young adults.

Site based analysis revealed that the tongue was
the most common site of SCC (41.1%) which is
consistent with previous reports from Libya,5 western
countries,?223 and some parts of North Africa and the
Middle East.2526The situation is different in some
eastern countries like Yemen, Saudi Arabia, and India
where buccal mucosa, vestibule, and gingiva were the
most affected areas by SCC. In fact, this is attributed to
cultural variation in use of tobacco, as these countries
showed greater preference of tobacco and betel nut
chewing.131627 The second most common site in our
study was the buccal mucosa (16.8%), while the
retromolar area and the floor of the mouth are the
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least affected sites (3% and 1% respectively). These
variations in certain anatomical sites among different
countries could be explained by the different cultural
behavior, geographical areas of particular countries, as
well as the various genetic buildup of different ethnic
groups.28 Another factor which needs to be considered
is that many patients seek treatment at advanced
stages of the disease where it becomes difficult to
identify the initial site of the lesion.

The most common histological subtype in our
study was the moderately differentiated SCC, which
might be associated with poor prognosis. However,
other factors need to be considered; these include: size
and site of the lesion, pattern of invasion, tumor
margins, and lymph node involvement.12

Malignant odontogenic tumors are exceedingly
rare lesions arising from the remnants of odontogenic
tissues and odontogenic cysts in jaw bones.?? In the
current study, only two lesions were diagnosed as
malignant odontogenic tumors, and both of them were
malignant ameloblastoma. Malignant salivary gland
tumors accounted for 21% of all the malignant lesions
of oral and maxillofacial region, and 40% of them were
mucoepidermoid carcinoma. This is almost consistent
with most of the previous reports.> 30.31

Lymphomas are a heterogeneous group of
malignant tumors of the hematopoietic system
characterized by the aberrant proliferation of mature
lymphoid cells or their precursors. 32 In this study,
lymphomas accounted for about 6.4% of all malignant
lesions, which is close to that reported in 2009,5 but
relatively higher than that reported from Jordan!! ,and
Iran.33 Non-Hodgkin’slymphoma was more common
(54.6%) than Hodgkin’s lymphoma (45.5%), which is
in agreement with earlier reports from different
countries.113334  Burkitt's lymphoma is a very
aggressive non-Hodgkin’s lymphoma associated with
Epstein -Barr virus.35About 33% of non-Hodgkin’s
lymphomas in our study were confirmed to be
Burkitt’s lymphoma, and were found in two patients
aging less than 10 years. Of all cases of lymphomas,
Burkitt’s accounted for only 18%, which is
significantly less than that reported from other African
countries likeNigeria.3?

Sarcomas are aggressive malignant tumors of
mesenchymal tissue, they are less common than
carcinomas and more frequently seen in younger age
group.1136[n our study, sarcomas form around 0.5% of
all biopsied lesions and 6.4% of all malignant lesions.
Most of the patients were below the age of 20, with
almost no sex predilection. The most common
sarcomas were rhabdomyosarcoma, and
osteosarcoma with an equal percentage of (36%),
which is in conformity with previous reports from Iran
and Nigeria and.3637 The other mesenchymal tumors
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found in this study were: chondrosarcoma, fibrous
histocytoma, and granulocytic sarcoma. Each of them
formed about 9% of all the mesenchymal tumors.

Tumors of neural crest cells represented the
smallest component in our study sample (2.3%); as
they presented as two cases of melanoma, and two
olfactory neuroblastoma cases. Oral malignant
melanoma is a very rare malignant neoplasm of
melanocytes forming only 0.5% of all oral
malignancies and < 1% of all other melanomas.38
Olfactory neuroblastoma is an uncommon malignant
neoplasm arising in the olfactory epithelium at the
roof of the nasal cavity, and usually associated with
distance metastasis and poor prognosis.3?

In this study, despite the effort we made to
include all the malignant oral and maxillofacial lesions
in Libyan populations of Benghazi, even those biopsied
at private sector; some cases could be missed. This
includes patients who were diagnosed in other
countries or in private hospitals, or those whom
biopsies were not sent for histopathological
examination, in addition to undiagnosed patients with
malignancy. However, the data in this study is less
likely to be affected by the previously mentioned
conditions since majority of the specialized health care
service is provided for free by the Ministry of Health
and most of Libyan people are educated with a literacy
rate about 80%.5

In conclusion, compared to neighboring Arab and
western countries, Libya has got a lower incidence of
oral and maxillofacial malignancy, which is in
confirmatory with the previous report in Benghazi.5
This encourages more research to investigate the
inherent etiological factors for this variation,
particularly behavioral factors which were evident
among eastern countries. A part from smoking, the
role of HPV and diet should be further investigated,
especially in women, and young nonsmokers. As a
considerable proportion of SCC cases in this study
were of well differentiated grade, research should be
encouraged to investigate the presence of HPV
particles in such lesions. If this was the case, then
vaccination against HPV would be a helpful
prophylactic measure. Considering its association with
risk factors, oral cancer is a potentially preventable
disease. Therefore, public education and motivation
could effectively contribute in the reduction of the
incidence of oral cancer.
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