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ABSTRACT

Background: There is a variation in trends of oral cancers all over the world. Many
studies have reported evidence of increasing incidence in oral cancers during recent
years. The purpose of this study was to investigate time trends and changes in demo-
graphic distribution of oral cancers incidence in Isfahan during 1991-2010.

Materials and Methods: In this retrospective analytic study, we collected and recorded
data on patients with oral cancers at Oral Pathology Department of Dental School of
Isfahan University of Medical Sciences during 1991-2010. Collected data include age at
presentation, gender, primary site, and histologic type of cancer. Statistical analysis per-
formed using Jointpoint Regression Program version 3 and SPSS version 18.

Results: We analyzed data from 231 Pathology reports. The most frequent cancer was
squamous cell carcinoma. Comparing the two time intervals (1991-2000) and (2001-
2010), we found that carcinomas and salivary gland tumors had decreased while there
was an increase in incidence of sarcomas and lymphomas. Gingiva was the most common
site (46%) of oral cancers followed by tongue with (18%) through these 20 years. Male to
female ratio was decreased from 1.4 to 1.1 during these two decades of study.
Conclusion: According to this study, there might be some changes in risk factors as well
as changes in the diagnosis of oral cancers in Isfahan that calls for further investigations.

Keywords: oral cancers, incidence, trend, demographic features.
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Introduction

ral cancer is an important public health issue be-

cause its occurrence is strongly associated with

cigarette smoking and alcohol drinking, and the
majority of cases could probably be prevented with be-
havior modification.* Among all cancers, oral squamous
cell carcinomas consist about 3% of all cancers in male
and 2% of all cancers in female.’ But it seems that differ-
ences in prevalence of oral cancers in male and female
has decreased and male to female ratio that was 6 to 1, in
1950, becomes less than 2 to 1 today.® In Curado's study’
that analyzed epidemiology of head and neck cancers
in 5 countries, researchers found that incidence of head
and neck cancers are increasing in females, while it is
decreasing in males.

According to World Health Organization, carcinomas
of oral cavity in males in developing countries, is the
sixth most common cancer after lung, prostrate, colorec-
tal, stomach and bladder cancer, while in females, it is the
tenth most common site of cancer after breast, colorectal,
lung, stomach, uterus, cervix, ovary, bladder and liver.®

Since, the oral cavity is more accessible to complete
examination; it could be used in early detection of pre-
cancerous and cancerous lesions. But either due to igno-
rance or inaccessibility to medical care, the disease gets
detected in the later stages. Thus, there is a need for im-
provement in early detection of oral carcinomas, because
in the initial stages, treatment is more effective and the
morbidity is minimal.’

Several recent reports have already suggested an
increasing incidence of oral squamous cell carcinoma
(SCC) among young persons in many regions of the
world. In Myers’s study'® or Schantz’s study,"' research-
ers found that average age for diagnosis of head and neck
squamous cell carcinoma was 60 years old, however,
there was an increase in young adults mostly in tongue
area.

Information on cancer incidence trends is necessary
for the planning and implementation of prevention, diag-
nosis and treatment strategies of cancer in a community.
Time trends in cancer incidence may also help to formu-
late new hypotheses concerning the etiology and biology
of cancer.'
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This study aimed at investigating time trends and
changes in incidence and demographic characteristics of
oral cancers in Isfahan, Iran during 1991-2010.

Materials and Methods

In this retrospective analytic study, all pathologic records
(4000 reports) of Oral and Maxillofacial Pathology De-
partment of Dental School of Isfahan University of Medi-
cal Sciences during 1991-2010 were studied.

After reviewing the pathologic reports, cases with in-
adequate or invalid information and benign lesions were
excluded and data of age at presentation, gender, primary
site, and histologic type of cancer for patients with malig-
nant lesions were collected.

We divided age at diagnosis into three groups (<40
years of age, 40-60 years old and >=60 years old) in or-
der to find out if there is differences in the incidence by
age. In addition, we divided the calendar period into two
groups, 1991-2000, and 2001-2010. Statistical analysis
was done using Jointpoint Regression Program version 3
and SPSS version 18.

Results

In this study, we found 231 of malignant oral cancer dur-
ing 1991-2010. As shown in Figure I, malignancies were
classified into 13 groups which among them, SCC with
60% followed by muco-epidermoid carcinoma with 8%,
were the most frequent malignancies. Overall, only 23%
of cases occurred in 1991-2000, while, 77% of cases oc-
curred in 2001-2010 indicating an increase in oral can-
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Figure 1: Distribution of histologic type of oral cancers during 1991-

2010 in Isfahan, Iran
| Basic & Clinical

Cancer Research
2011; 3(3 & 4): 34-40



Trends of oral cancer rates...

cer incidence in most recent years in Isfahan. We found
an increasing but not significant (P-value > 0.05) trend
in incidence of carcinoma over the period of 20 years
(Figure 2).

As illustrated in Figure 3,46% of oral cancers through
1991-2010 were located on gingiva. The next most com-
mon site was tongue with 18%. Since was the most com-
mon site of oral cancers, The trends in incidence of oral
cancers in gingiva has been declining in 1991-1995 but
increasing in 1996-2010 (Figure 4).

Male to female ratio for all cases was 1.2. As a re-
sult of increasing trend in the incidence in both genders,
but more prominent in females, this ratio was 1.4 for the
period of 1991-2000 and then decreased to 1.1 for the
period of 2001-2010.

According to results, about 27% of cases occurred in
patients younger than 40 years, 42% in patients between
40-60 years old, and 31% in patients older than 60 years.
There was a statistically significant association between
histologic type of oral cancer and age of patients at pre-
sentation (P-value < 0.001). Only 16% of carcinomas
(mostly SCC) were occurred in patients younger than 40
years old, 32% in 40-60 years old and more than 52% of
carcinomas were observed in patients > 60. Compare to
other age groups, around 47% of salivary gland tumors
occurred in patients between 40-60 years old. Majority
of sarcomas (more than 82%) were in patients younger
than 40 years old and only 3% of sarcomas observed in
patients older than 60 years. About half of lymphomas
occurred in patients younger than 40 years ol.

Subcategories of oral cancers (including carcinomas,
salivary gland tumors, sarcomas, lymphomas) showed a
variation in trends over the last decade, that was margin-
ally significant (P-value = 0.052) In the period 1991-
2000, carcinomas occurred in 70% of cases but in the
period 2001-2010 it occurred in 64% of cases. A decrease
from 22% in 1991-2000 to 13.5% in 2001-2010 in sali-
vary gland tumors observed, while, there was an increase
in the incidence of sarcomas and lymphomas, as shown
in Table 1.

The percentage of tongue cancer increased from 15%
to 20% and lip cancer from 2% to 7% from the first de-
cade to the next decade. But a decreasing trend was noted
in incidence of buccal mucosa cancer from 15% to 12%
and also in palate from 22% to 10%. (P-value = 0.161),
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Figure 2. Trends in incidence of oral carcinomas during 1991-2010

in Isfahan, Iran.
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Figure 3: Distribution of anatomic site of oral cancers during 1991-

2010 in Isfahan, Iran.

\ * Obrserved
100
* 1 — Skpet =019

posi \ i I Siope 2 0.02

085 ! !

o80] 4\

075 ! !

070

085 I o
.

© 055 1 ey 1

L5 2

045 \

040 i

035 T T . .

030 LI S 4t

020
015
010
0.05
0.00

" u u u
1982 1934 199 1998 2000 2002 2004 2006 2008 2010
date

Figure 4: Trends in incidence of oral cancers on gingiva during

1991-2010 in Isfahan, Iran.



as shown in Table 2.

Discussion

In this retrospective analytic study, 231 patients with ma-
lignant oral cancer in Isfahan dental school were inves-
tigated. Although the average age at presentation for all
patients was 52 years old, about one third of cases oc-
curred in patients younger than 40 years old. In Myers's
et.al'® study or Schants's et.al'' study is mentioned that
the median age at diagnosis for SCC is approximately 60
years, but the incidence of these cancers in young adults
(age < 40 years) appears to be increasing. In Skinner's
et.al® study appearing age for prevalence of malignan-
cies were 5th and 6th decade. Also Funk et.al' in their
study on oral cancers, reported 64 years of ages as aver-
age. Median age of patients in Delavarian's et.al’® study
was 53.52 and Sargeran's'® study was 58.8 years.

Oral cancers occurred in men more frequently than
women but the ratio of incidence among men to women
has decreased from 6 to 1, in 1950, to less than 2 to 1 to-
day.® In this study, a rising incidence was observed in both
genders, more apparently in female. Comparing two time
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intervals, in first decade male to female ratio was (1.4)
but in latter decade, it has decreased to (1.1). It seems that
in recent years, women are exposed to carcinogens more
than before. In a study’ that analyzed the head and neck
cancers epidemiology in 5 countries, researchers found
that the incidence of head and neck cancers is increasing
in females whereas it is decreasing in males. In Idris’s
et.al'” study, men to women ratio was more than 1, similar
to Skinner's et.al”® study. In Saavedra's'® study this ratio
was reported to be more than 2. In Jemal's et.al'”® study in
USA approximately 1 in 3 oral and pharyngeal cancers,
and 1 in 5 laryngeal cancers occurred in women.

The great majority of oral cancers in this study were
SCC (60%), followed by mucoepidermoid carcinoma
(8%), osteosarcoma (7%) and then fibrosarcoma (6%). In
most previous studies, SCC was the most frequent lesion
but it has different frequencies in each studies. In Funk's'*
study was 86.3%, Delavarian's et.al'> was 73%, Bayat's*
was 85%, in Razavi's et.al?! was 54.5%, Idris's!” was
66.5%, Tabesh's?> was 73.3%, and Tadbir's** was 73%.
After SCC, in Bayat's® study, adenocystic carcinoma
(4%), mucoepidermoid carcinoma (2%), and adenocarci-
noma (1%) were the most frequent lesions. In Tabesh's*

Tablel. Trends of oral cancers by histologic type of cancer by sex and period in Isfahan, Iran.
1991-2000 2001-2010
Male Female Male Female
Carcinoma 45.3% 24.5% 69.8% 32.6% 31.5% 64.1%
Salivary gland tumors 9.4% 13.2% 22.6% 7.3% 6.2% 13.5%
Sarcoma 1.9% 3.8% 5.7% 11.2% 6.7% 17.9%
Lymphoma 0% 0% 0% 2.2% 1.7% 3.9%
Malignant melanoma 1.9% 0% 1.9% 0.6% 0% 0.6%
Total 58.5% 41.5% 100% 53.9% 46.1% 100%
Table2. Trends of oral cancers by anatomic site by sex and period in Isfahan, Iran.
1991-2000 2001-2010
Male Female Male Female
Tongue 5.7% 9.4% 15.1% 10.7% 9% 19.7%
Gingival 22.6% 20.8% 43.4% 24.2% 23.5% 47.7%
Buccal mucosa 11.3% 3.8% 15.1% 7.3% 5.1% 12.4%
Palate 15.1% 7.5% 22.6% 6.2% 3.9% 10.1%
Floor of mouth 1.9% 0% 1.9% 1.1% 1.7% 2.8%
Lip 1.9% 0% 1.9% 4.5% 2.8% 7.3%
Total 58.5% 41.5% 100% 54% 46% 100%
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study basal cell carcinoma (16.25%), adenocystic carci-
noma (1.9%) and lymphoma (1.5%) were in second to
fourth position, and mucoepidermoid carcinoma and ver-
rucous carcinoma were in fifth position. Also in Razavi's
et.al’! study after SCC, mucoepidermoid carcinoma
(10.2%), lymphoma (6.4%), osteosarcoma (4.6%) and
verrucous carcinoma (3.9%) were the most frequent le-
sions.

In the present study only 16% of carcinomas (mostly
SCC) were occurred in patients younger than 40 years
old, 32% in 40-60 years old and more than 52% of car-
cinomas were observed in patients older than 60 years.
It means that 84% of carcinomas occur in patients old-
er than 40 years. Similar to other studies, it seems that
among young persons, the occurrence of oral SCC is rare.
Sheng Han et.al in 2010 in China,* found that SCC was
the major histology in older patients (82.2% were over 40
years old). Also Ries et.al® reported that oral SCC pre-
dominantly occurs in individuals during the fifth through
eight decade of life. In Susan Muller's et.al* study is not-
ed that more than 95% of oral SCC occur in people > 40
years old with a mean age of onset in the seventh decade.

Sarcoma was more common in younger patients. In
the present study, more than 82% of sarcomas were in
patients younger than 40 years old and only 3% of sar-
comas were in patients > 60. Sheng Han et.al* in their
study found that the incidence of sarcoma decreased with
the increase of age. In Daley's and Darling's?’ study, jaw
osteosarcoma usually affects adolescents and young to
middle age adults of both sexes. Chidzonga et.al*® that
studied sarcomas of the oral and maxillofacial region in
Zimbabwe, reported the mean age of 23 years for men
and 29 years for women in oral sarcomas.

Subcategories of oral cancers showed a variation
in trends over the last decade. In the period 1991-2000
carcinomas occurred in 70% of cases but in the period
2001-2010 it occurred only in 64% of cases, and also a
decrease from 22% in 1991-2000 to 13.5% in 2001-2010
in salivary gland tumors was observed whereas there was
an increase in the incidence of sarcomas and lymphomas.

In this 20 year study period, the most common site
of oral cancers was gingival (46%), followed by tongue
(18%), buccal mucosa (12%), palate (12%), lip (6%) and
floor of mouth (2%). In Shiboski's* study more than one
fourth of oral cavity cancers reported from were located
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on tongue during 1973-1996. The next most common
site was lip. In Razavi's et.al’! study, the most prevalent
places were gingiva (30.7%), mandibular bone (12.7%),
palate (11.4%) and tongue (10.7%). Also in Babazadeh's
et.al® study, Sargeran's,'® Saavedra's'® and Izarzugaza's®!
studies tongue was the most prevalent place of malignan-
cies. Skinner's et.al’®* found the floor of mouth to be the
most common region for oral cancers in the United States,
that is in contrast to the findings of the present study.

In this study the percentage of tongue cancer increased
from 15% in first decade to 20% in the next decade. This
finding is in line with Bhurgri's* study in Karash south,
that showed a moderate upward trend for tongue cancer.
Myers et.al'® found that the percentage of tongue SCC
patients who were younger than 40 years old, increased
from less than 10% in 1948 to 25% in mid 1990s. Atula
et.al* found that among cases of tongue SCC registered
in Finland, the percentage of cases occurring in young
adults increased from 4.3% in 1960s to 8.6% in 1970s
and 7.2% in 1980s. In Muller's* study the percentage of
tongue cancer increased significantly from 1991-2000 to
2001-2006, while no significant change was detected for
incidence in other locations. In our study a decreasing
trend was observed in incidence of buccal mucosa cancer
from 15% to 12% and also in palate from 22% to 10%
that is contrary to Bhurgri's® study that a dramatic in-
crease was observed for cancer of cheek.

Conclusions

In the present study, carcinoma were the most frequent
lesions in these 20 years but in the last decade an increas-
ing incidence was observed in sarcomas and lymphomas
and this increase almost belongs to young adults. Among
young persons, the occurrence of oral carcinomas (mostly
SCC) is rare but sarcomas were more common in younger
patients. Comparing the two time intervals, in first decade
male to female ratio was (1.4) but in next decade, it has
decreased to (1.1). According to this study, there might
be some changes in risk factors as well as changes in the
diagnosis of oral cancers in Isfahan that calls for further
investigations.



Acknowledgments

This study performed by a support from the Vice Chan-
cellor for Research of Isfahan University of Medical Sci-
ence. Research project number is 288043.

References

1. Schildt EB, Eriksson M, Hardell L, Magnuson A. Oral snuff, smoking
habits and alcohol consumption in relation to oral cancer in a Swedish
case-control study. Int J Cancer. 1998 Jul 29;77(3):341-6.

2. Macfarlane GJ, Zheng T, Marshall JR, Boffetta P, Niu S, Brasure
J, et al. Alcohol, tobacco, diet and the risk of oral cancer: a pooled
analysis of three case-control studies. Eur J Cancer B Oral Oncol. 1995
May;31B(3):181-7.

3. La Vecchia C, Tavani A, Franceschi S, Levi F, Corrao G, Negri
E. Epidemiology and prevention of oral cancer. Oral Oncol. 1997
Sep;33(5):302-12.

4. Franceschi S, Talamini R, Barra S, Baron AE, Negri E, Bidoli E,
et al. Smoking and drinking in relation to cancers of the oral cavity,
pharynx, larynx, and esophagus in northern Italy. Cancer Res. 1990 Oct
15;50(20):6502-7.

5. Regezi J, Sciubba J. Oral pathology: clinical pathology correlation.
5th ed: Saunders co; 2008.

6. Mousavi SM, Gouya MM, Ramazani R, Davanlou M, Hajsadeghi N,
Seddighi Z. Cancer incidence and mortality in Iran. Ann Oncol. 2009
Mar;20(3):556-63.

7. Curado MP, Hashibe M. Recent changes in the epidemiology of head
and neck cancer. Curr Opin Oncol. 2009 May;21(3):194-200.

8. Landis SH, Murray T, Bolden S, Wingo PA. Cancer statistics, 1999.
CA Cancer J Clin. 1999 Jan-Feb;49(1):8-31, 1.

9. Mehrotra R, Gupta A, Singh M, Ibrahim R. Application of cytology
and molecular biology in diagnosing premalignant or malignant oral
lesions. Mol Cancer. 2006;5:11.

10. Myers JN, Elkins T, Roberts D, Byers RM. Squamous cell carci-
noma of the tongue in young adults: increasing incidence and factors
that predict treatment outcomes. Otolaryngol Head Neck Surg. 2000
Jan;122(1):44-51.

11. Schantz SP, Yu GP. Head and neck cancer incidence trends in young
Americans, 1973-1997, with a special analysis for tongue cancer. Arch
Otolaryngol Head Neck Surg. 2002 Mar;128(3):268-74.

12. Yeole BB. Trends in incidence of head and neck cancers in India.

Asian Pac J Cancer Prev. 2007 Oct-Dec;8(4):607-12.

S M. Razavi et al.

13. Skinner RL, Davenport WD, Jr., Weir JC, Carr RF. Oral malignancy:
aregional incidence observed over a 13-year period. South Med J. 1985
Jun;78(6):652-6.

14. Funk GF, Karnell LH, Robinson RA, Zhen WK, Trask DK, Hoff-
man HT. Presentation, treatment, and outcome of oral cavity cancer: a
National Cancer Data Base report. Head Neck. 2002 Feb;24(2):165-80.
15. Delavarian Z, Pakfetrat A, Mahmoudi S. Five year's retrospective
study of oral and maxillofacial malignancies in patients referred to Oral
Medicine Department of Mashhad Dental School-Iran. J Mash Dent
Sch. 2009;33(2):129-38.

16. Sargeran K, Murtomaa H, Safavi SM, Vehkalahti M, Teronen O.
Malignant oral tumors in iran: ten-year analysis on patient and tumor
characteristics of 1042 patients in Tehran. J Craniofac Surg. 2006
Nov;17(6):1230-3.

17. Idris AM, Ahmed HM, Mukhtar BI, Gadir AF, el-Beshir EI. De-
scriptive epidemiology of oral neoplasms in Sudan 1970-1985 and the
role of toombak. Int J Cancer. 1995 Apr 10;61(2):155-8.

18. Anaya-Saavedra G, Ramirez-Amador V, Irigoyen-Camacho ME,
Zimbron-Romero A, Zepeda-Zepeda MA. Oral and pharyngeal can-
cer mortality rates in Mexico, 1979-2003. J Oral Pathol Med. 2008
Jan;37(1):11-7.

19. Jemal A, Murray T, Samuels A, Ghafoor A, Ward E, Thun MJ. Can-
cer statistics, 2003. CA Cancer J Clin. 2003 Jan-Feb;53(1):5-26.

20. Bayat M. Epidemiological study of squamous cell carcinoma pa-
tients treated at cancer institute of Imam Khomeini hospital from 1980
to 1992. . Journal of Dental Medicine, Shahid Beheshti University of
Medical Sciences. 1999;17(3):168-75.

21. Razavi S.M SS. Epidemiological study of oral and perioral cancers
in Isfahan. Dental Research Journal. 2007;4(1):18-25.

22. Tabesh H. Epidemiological study of oral and perioral cancer patients
referred to Sayyedoshohada hospital and Faculty of Dental Medicine in
Isfahan from 1981 to 1993. DDS thesis. Dental School, Isfahan Univer-
sity of Medical Sciences. 1995.

23. Andisheh Tadbir A, Mehrabani D, Heydari ST. Primary ma-
lignant tumors of orofacial origin in Iran. J Craniofac Surg. 2008
Nov;19(6):1538-41.

24. Han S, Chen Y, Ge X, Zhang M, Wang J, Zhao Q, et al. Epidemiol-
ogy and cost analysis for patients with oral cancer in a university hospi-
tal in China. BMC Public Health. 2010;10:196.

25. Ries LAG, Harkins D, Krapcho M, Mariotto A, Miller B, Feuer E, et
al., editors. SEER Cancer Statistics Review, 1975-2003. ,

Institute. Bethesda: MD: National Cancer; 2006.

26. Muller S, Pan Y, Li R, Chi AC. Changing trends in oral squamous cell
carcinoma with particular reference to young patients: 1971-2006. The

Emory University experience. Head Neck Pathol. 2008 Jun;2(2):60-6.

39

Basic & Clinical
Cancer Research
2011; 3(3 & 4): 34-40



Trends of oral cancer rates...

27. Daley T, Darling M. Nonsquamous cell malignant tumours of the
oral cavity: an overview. J Can Dent Assoc. 2003 Oct;69(9):577-82.
28. Chidzonga MM, Mahomva L. Sarcomas of the oral and maxillo-
facial region: a review of 88 cases in Zimbabwe. Br J Oral Maxillofac
Surg. 2007 Jun;45(4):317-8.

29. Shiboski CH, Shiboski SC, Silverman S, Jr. Trends in oral cancer
rates in the United States, 1973-1996. Community Dent Oral Epide-
miol. 2000 Aug;28(4):249-56.

30. Babazadeh S, Andalib A, Imami H, Imami J, Azarm T, Mokarian F,

et al. Epidemiological characteristics of cancers cases referred to Isfa-

40

Basic & Clinical
Cancer Research
2011; 3(3 & 4): 34-40

han oncology center from 1981 to 1996. Res Med Sci J. 2000;5(2):127-
35.

31. Izarzugaza MI, Esparza H, Aguirre JM. Epidemiological aspects of
oral and pharyngeal cancers in the Basque Country. J Oral Pathol Med.
2001 Oct;30(9):521-6.

32. Bhurgri Y. Cancer of the oral cavity - trends in Karachi South (1995-
2002). Asian Pac J Cancer Prev. 2005 Jan-Mar;6(1):22-6.

33. Atula S, Grenman R, Laippala P, Syrjanen S. Cancer of the tongue
in patients younger than 40 years. A distinct entity? Arch Otolaryngol
Head Neck Surg. 1996 Dec;122(12):1313-9.



