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Introduction

Oral cancer is one of the most devastating and
disfiguring malignancies. The survival rate for oral cancer
has been low despite advances in its treatment modalities.
The five-year survival rate of oral cancer ranged from 30%
to 80% (Yeole et al., 2003; Carvalho et al., 2005; Chandu
et al., 2005; Oliveira et al., 2008; Sargeran et al., 2008).
Marked racial differences in survival have been reported
(Arbes et al., 1999; Chen et al., 2007; Kolker et al., 2007).
These variations were attributed to the genetic
predisposition and socio-cultural risk factors such as
lifestyle and dietary habits (Zain, 2001; Chen et al., 2007).
Other factors like age at diagnosis, sex, anatomic site of
tumour, size, clinical spread, lymph node involvement,
histological type, and treatment given may also influence
patient survival (Yeole et al., 2003; Chen et al., 2004;
Vallecillo-Capilla et al., 2007). More importantly, oral
cancer prognosis relies greatly upon tumor stage at the
time of diagnosis (Chandu et al., 2005; Choi et al., 2006;
Vallecillo-Capilla et al., 2007).

Late diagnosis of oral cancer has been repeatedly
shown to be associated with poor survival rate. The overall
survival was longer in patients with tumour diagnosed in
stage I or II compared with those in stage III or IV (Chandu
et al., 2005; Vallecillo-Capilla et al., 2007; Sargeran et
al., 2008). This problem of late diagnosis is partly due to
the fact that oral cancer is relatively painless during the
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Abstract

Aims: This study was performed to determine oral cancer survival among Malay patients in Hospital Universiti
Sains Malaysia (HUSM), Kelantan. Methods: The medical records of 118 Malay patients with oral cancer admitted
in HUSM from 1st January 1986 to 31st December 2005 were reviewed. Data collected include socio-demographic
background, high-risk habits practiced, clinical and histological characteristics, and treatment profile of the
patients. Survival status and duration were determined by active validation until 31st December 2006. Data
entry and analysis were accomplished using SPSS version 12.0.  The Kaplan-Meier method was used to perform
survival estimates while the log-rank test and the Cox proportional hazards regression model were employed to
perform univariate analysis and multivariable analysis of the variables, respectively.  Results:The overall five-
year survival rate of Malay patients with oral cancer was 18.0%, with a median survival time of 9 months.
Significant factors that influenced survival of the patients were age, sex, tumour site, TNM stage, histological
type, and treatment received. Conclusion: Survival of oral cancer patients in HUSM was very low. Being elderly,
male, presenting with an advanced stage at diagnosis, and not having treatment all contributed to poor survival.
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early development such that patients tend to postpone
seeking help (Scott et al., 2006). Although in most
instances oral cancer is preceded with visible mucosal
tissue changes, these may be oblivious to the patients who
considered their symptoms to be minor and transient. It
is thus an irony that despite being in the most accessible
site, oral cancer often went unnoticed in its early stages.
Most oral cancer cases are detected at advanced stages
such that they require complex and costly treatments that
are not associated with favourable outcomes (Mignogna
et al., 2002).

In Malaysia, the prevalence of oral cancer was 0.04%
(Zain et al., 1997). A study done in Kelantan reported an
overall crude incidence rate of 0.74 per 100,000
population (Ghazali et al., 2006). Although the prevalence
of oral cancer was relatively low and accounted for only
less than 1% of the total incidence of all malignancies,
the impact and burden of the disease to the individual,
community and the country is tremendous.  The morbidity
is high, and more than half of the patients die of it within
five-years after diagnosis. In this study, the five-year
survival rates of oral cancer in Malay patients who form
the major constituent of oral cancer patients in Kelantan
were investigated.

Materials and Methods

The medical records of 118 Malay patients diagnosed
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with oral cancer from 1st January 1986 to 31st December
2005 in HUSM were reviewed. The definition of oral
cancer in this study follows the International Classification
of Diseases (ICD), which is the international standard
diagnostic classification used to classify diseases and other
health problems. Both the ninth edition of the ICD (ICD-
9:140-145) and the tenth edition (ICD-10: C00-C08) were
used for oral cancer cases diagnosed before year 2000
and from year 2000 onwards, respectively. Ethical
approval was obtained from the Research and Ethics
Committee, Universiti Sains Malaysia (USM) prior to
conduct the study.

Details of the patients and the tumour at the time of
diagnosis were obtained. The collected data were as
follows: age, sex, marital status, high-risk habits practiced,
characteristics of the tumour such as site, Tumour-Node-
Metastasis (TNM) stage, and histological type, time lapse
from the onset of symptoms until initial visit, and treatment
received. Active follow-up and validation was done until
31st December 2006 to determine the survival status and
survival duration of the patients.

Data entries and analyses of results were done using
the SPSS for Windows (version 12.0, SPSS Inc., Chicago)
and Intercooled Stata (version 7.0, StataCorp, Texas)
statistical software packages. Cumulative survival was
determined by Kaplan-Meier methods assessing overall
survival. Univariate analyses of the variables were
performed using log-rank test, and multivariable analyses
were done using Cox Proportional Hazards Regression
Model.

Results

During the follow-up study period, a total of 91 patients
(77.1%) died from oral cancer. The median survival time
was 9 months. The overall five-year survival rate was
18.0%. The survival probability curve for Malay patients
with oral cancer is presented in Figure 1.

Univariate analysis of factors associated with oral
cancer and five-year survival rates are presented in Table
1. Being in the older age group of 60 years and above had
less five-year survival rate compared to the younger group
(p=0.034). Male patients also had significantly lower five-
year survival rate compared to female patients (p=0.035).
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Figure 1. Kaplan-Meier Curve for Oral Cancer
Survival among Malay patients in HUSM, Kelantan

Table 2. Significant Prognostic Factors for Oral Cancer
in Malay Patients using the Cox Proportional Hazards
Regression Model

Variables       b Adjusted      95%            LR    p valuea

         Coefficient   HR           CI           statistic

Dysphagia
    No 1.00
    Yes 0.61 1.79 1.18, 2.72 2.75 0.006
Cancer stage
   Stages I & II 1.00
   Stages III & IV 1.24 3.79 1.62, 8.87 3.07 0.002
Treatment
     No 1.00
     Yes -1.07 0.32 0.21, 0.50 -5.13 <0.001

ap value for LR statistics

Table 1. Five-year Survival Rates for Malay Patients
with Oral Cancer in HUSM, Kelantan (n=118)

Variables            N    Survival      95% CI      χ2 (d.f.)  p-valuea

Age (years)
     < 60 57 20.4 9.8, 33.7 4.50 (1)  0.034
     ≥ 60 61 14.8 4.5, 24.8
Sex
     Male 76 11.8 5.6, 20.4 4.46 (1)  0.035
     Female 42 31.6 17.0, 47.3
Marital status
     Single 19 36.8 15.4, 58.5 1.51 (1)  0.220
     Married 99 14.9 8.3, 23.2
Smoking
     Ever 69 15.0 7.6, 24.7 0.46 (1)  0.499
     Never 46 22.3 10.5, 36.8
Betel quid chewing
     Ever 27 23.5 4.7, 30.5 0.10 (1)  0.751
     Never 88 76.5 10.5, 28.1
TNM stage
    Stage I   3 100 -
    Stage II 12 53.5 21.2, 77.7 13.8 (3)  0.003
    Stage III 12 18.8 3.0, 45.1
    Stage IV 91 10.0 4.5, 18.2
Anatomic site
    Lip   7 100 - 36.6 (5) <0.001
    Tongue 44   2.3 0.2, 10.4
    Salivary gl 10   0.0 -
    Gingiva   8 12.5 0.7, 42.3
    Mouth Floor   8   0.0 -
    Unspecified 41 22.0 10.3, 36.5
Histological type
    SCC 89 10.9 5.4, 18.5 13.7 (1) <0.001
    Other 29 43.1 21.4, 63.2
Treatment
     None 39   0.0 - 34.9 (4) <0.001
     Surgery 26 38.5 0.2, 0.6
     Radiotherapy 11   0.0 -
     Surg+ radio 28 30.6 0.1, 0.5
     Chemo+ 14   0.0 -
Duration of symptoms (months)
      < 3 20 12.4 2.2, 32.3 5.88 (3)  0.118
      3 to <6 42 13.1 4.5, 26.3
      6 to <12 21 14.3 3.6, 32.1
       ≥ 12 34 26.0 11.6, 43.1

alog-rank test; SCC, squamous cell carcinoma
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Marital status was not associated with survival. Similarly,
smoking and betel quid chewing habits practiced by the
patients did not affect survival, as well as time lapse from
the onset of symptoms until initial visit

Oral cancer survival was significantly reduced with
advanced TNM stage. All patients diagnosed at stage I
survived for five years, compared with 53.5% for stage
II, 18.8% for stage III and 10.0% for stage IV (p=0.002).
Oral cancer survival was also significantly affected by
the anatomical site, histological type of tumour, and
treatment received (p <0.001). Multivariable analysis
using Cox Proportional Hazards Regression Model
identified three significant prognostic factors of oral cancer
among Malay patients in HUSM. The significant
independent variables were presence of dysphagia, TNM
stage of oral cancer and treatment as shown in Table 2.

Discussion

This study analysed the survival and factors that
influenced five-year survival rate of oral cancer among
Malay patients in HUSM. The results demonstrated a high
mortality due to oral cancer. Most oral cancer deaths in
this study occurred within the first two years after
diagnosis. The five-year survival rate was only 18.0%,
very much lower compared with other studies using the
Kaplan Meier analysis.  Chandu et al. (2005) in a study
done in Victoria, Australia reported an overall survival of
83.3%, Chen et al. (2004) in Taiwan reported a 55.6%
survival rate for oropharyngeal carcinoma, in India the
observed survival rate for oral cancer was 30.5% (Yeole
et al., 2003), and in Sao Paulo, Brazil the survival rate
was 28.6% (Oliveira et al., 2008). It is most probable that
our much lower survival was due to the fact that besides
having more patients diagnosed in stage III and IV
compared to stage I and II, the prevalence of those
diagnosed in the advanced stages was also higher than
that reported by others (Chandu et al., 2005; Sargeran et
al., 2008; Doobaree et al., 2009). Besides, the majority of
patients in this study presented with squamous cell
carcinoma, the most common malignant neoplasm of the
oral cavity. It is also one of the most difficult malignancies
to control and has been associated with poor prognosis
that may be explained by frequent lymph node metastases
and local invasion characteristic (Arduino et al., 2008).

The survival rate of oral cancer among Malay patients
in this study declined significantly with advancing stage
at diagnosis. None of the patients presented in stage I died
due to oral cancer within five years of diagnosis compared
to 81.2% and 90.0% deaths among those diagnosed in
stage III and IV respectively. These findings add to the
growing body of evidence that advanced stages of oral
cancer at the time of diagnosis are associated with shorter
survival (Yeole et al., 2003; Vallecillo-Capilla et al., 2007;
Sargeran et al., 2008). These, in turn, further highlight
the importance of oral cancer and precancer screening for
early detection and prevention of the disease.
Nevertheless, differences in duration of time from the
onset of symptoms until initial visit for help did not
significantly influence survival of patients in this study.
This is probably due to incorrect estimation of the time

lapse due to poor knowledge and awareness regarding the
early symptoms that may easily go unnoticed (West et
al., 2006).

Age was an important factor affecting survival for oral
cancer in this study. Patients aged 60 years and above,
whom constituted more than half of the oral cancer
patients, had significantly shorter survival as compared
with those diagnosed below the age of 60. These results
are in accordance with previous studies (Yeole et al., 2003;
Choi et al., 2006; Chen et al., 2007; Oliveira et al., 2008).
Further, there is a general agreement that the lower survival
rates in older patients may be related to the higher
prevalence of debilitating illnesses associated with aging
(Ribeiro et al., 2003). Some authors, though, did not find
any association between age of diagnosis and oral cancer
survival (Lo et al., 2003; Chandu et al., 2005; Sargeran et
al., 2008). The lack of consensus for the age ranges that
define the periods of life may attribute to the discrepancies
in the influence of age on survival (Oliveira et al., 2008).

The association between sex and oral cancer survival
also seems controversial. Some authors reported no
difference in survival between male and female patients
(Lo et al., 2003; Chandu et al., 2005; Sargeran et al., 2008),
whereas some others reported that males had poorer
survival rate (Yeole et al., 2003; Chen et al., 2004; Choi
et al., 2006). In this study, the five-year survival rate for
male patients was significantly lower than for females.
Although the effect of sex on survival rates for oral cancer
remains unclear, it is believed that more males are affected
by oral cancer because of their exposure to carcinogenic
factors associated with lifestyle and dietary habits such
as tobacco and alcohol use as well as betel quid chewing
(Johnson, 2001; Chung et al., 2005; Ide et al., 2008).

Tobacco and alcohol consumption are the established
risk factors for oral cancer which may act either separately
or synergistically (Warnakulasuriya, 2008). In this study,
cigarette smoking had no significant influence on the
survival of oral cancer patients. This is in agreement with
some earlier studies (Chen et al., 1999; Lo et al., 2003;
Vallecillo-Capilla et al., 2007; Oliveira et al., 2008), but
in contrast to others (Leite and Koifman, 1998; Molina et
al., 2008). Therefore it seems that although cigarette
smoking has been implicated as a causal factor in oral
cancer, its influence on patient survival is still unclear.
However, it is noted that in studies on oral cancer survival
done thus far the patients were classified solely based on
their smoking status. No attempt has been made to capture
differences in the duration and amount of exposure when
the influence of tobacco use on oral cancer survival may
be dose related. Besides, the risk of developing oral cancer
was also found to be modulated by the amount and
duration of smoking habit (Yen et al., 2008; Muwonge et
al., 2008). A significant decrease in risk was also reported
in patients who gave up smoking (Znaor et al., 2003).

Another causative factor for oral cancer associated
with lifestyle habit, particularly in the South Asia,
Southeast Asia and Pacific Islands countries, is betel quid
chewing. Betel quid chewing may act alone or in
combination with tobacco and alcohol use (Jacob et al.,
2004; Chung et al., 2005; Yang et al., 2005; Chen et al.,
2008). Studies done in Taiwan where the habit is popular
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chemotherapy survived for five years. Similar outcomes
were reported by other authors (Leite and Koifman, 1998;
Chen et al., 2004; Sargeran et al., 2008). Whether a patient
has surgery alone, surgery and radiotherapy, radiotherapy
alone, and chemotherapy, is dependent on the stage of
cancer as well as other clinical parameters such as tumour
size, distant metastasis, histological type, and lymph node
involvement (Chen et al., 2004). Surgery may be
recommended for patients at earlier stages while treatment
with radiotherapy alone or chemotherapy indicated that
patients were at advanced stages, which might explain
for the poor survival (Zheng et al., 2008).

This study provides a greater understanding of factors
that influence survival of Malay patients with oral cancer.
It is hoped that this valuable information would aid
clinicians in making informed decisions that would
optimize treatment planning with the aims to maximize
patient survival. The results of this study also highlighted
the importance of oral precancer and oral cancer screening
for early detection. Strategies to improve public awareness
of oral cancer and continuing education for oral health
professionals about early detection and diagnosis must
be in place. However, primary preventive measures to curb
risk habits associated with oral cancer should be the main
agenda to reduce its incidence in view of the low survival
rates.

Acknowledgment

This study was funded by Universiti Sains Malaysia
short term grant 304/PPSG/6131502.

References

Arbes SJ, Olshan A, Caplan D, et al (1999). Factors contributing
to the poorer survival of black Americans diagnosed with
oral cancer (United States). Cancer Causes Control, 10, 513-
23.

Arduino PG, Carrozzo M, Chiecchio A, et al (2008). Clinical
and histopathologic independent prognostic factors in oral
squamous cell carcinoma: a retrospective study of 334 cases.
J Oral Maxillofac Surg, 66, 1570-9.

Carvalho A, Nishimoto I, Califano J, Kowalski L (2005). Trends
in incidence and prognosis for head and neck cancer in the
United States: a site-specific analysis of the SEER database.
Int J Cancer, 114, 806-16.

Chandu A, Adams G, Smith AC (2005). Factors affecting survival
in patients with oral cancer: an Australian perspective. Int J
Oral Maxillofac Surg, 34, 514-20.

Chen P-H, Shieh T-Y, Ho P-S, et al (2007). Prognostic factors
associated with the survival of oral and pharyngeal
carcinoma in Taiwan. BMC Cancer, 7, 101-12.

Chen PH, Ko YC, Yang YH, et al (2004). Important prognostic
factors of long-term oropharyngeal carcinoma survivors in
Taiwan. Oral Oncol, 40, 847-55.

Chen YJ, Chang JT, Liao CT, et al (2008). Head and neck cancer
in the betel quid chewing area: recent advances in molecular
carcinogenesis. Cancer Sci, 99, 1507-14.

Chen YK, Huang HC, Lin LM, Lin CC (1999). Primary oral
squamous cell carcinoma: an analysis of 703 cases in
southern Taiwan. Oral Oncol, 35, 173-9.

Choi KK, Kim MJ, Yun PY, et al (2006). Independent prognostic
factors of 861 cases of oral squamous cell carcinoma in
Korean adults. Oral Oncol, 42, 208-17.

among the population demonstrated that betel quid
chewing, consumed alone or in combination with smoking
and/or alcohol increased the likelihood of death due to
oral cancer (Chen et al., 1999; Lo et al., 2003). The
prognostic effect of betel quid chewing was also suggested
to be dose- and time- dependent (Lee et al., 2005). On the
other hand, while the synergistic effects of betel quid and
smoking and/or alcohol consumption were apparent in the
Taiwan studies, the independent effects of smoking and
alcohol were not seen (Chen et al., 1999; Lo et al., 2003).
This lack of association, again, may be due to differences
in the duration and amount of tobacco and alcohol use
among the samples. Besides, it is also possible that the
biological effects of betel quid chewing on oral cancer
development are stronger and more aggressive such that
the influence of tobacco and alcohol use on oral cancer
survival was obscured (Lee et al., 2005). In this study,
while the effect of alcohol on survival was not investigated
because none of the Malay patients in this study ever
consumed alcohol, the effect of betel quid chewing on
oral cancer survival was not apparent. Perhaps this is due
to the disproportionate number of samples where only 27
patients chew betel quid while another 88 did not.

The site of primary tumour has an important influence
on patient survival for reasons including ease of early
diagnosis and accessibility for surgical removal with
sufficient margin (Vallecillo-Capilla et al., 2007).  In
addition, the vascular and lymphatic networks which vary
between different sites may influence the metastatic
capacity and hence the prognosis (Oliveira et al., 2008).
Different opinions exist in the literature with regard to
influence of oral cancer sites on patient survival. However,
most studies agreed that lip cancer was associated with
the best survival rates while tongue had the worst (Yeole
et al., 2003; Chen et al., 2004; Chen et al., 2007; Oliveira
et al., 2008). Likewise, in this study, cancers on the lip
have the highest survival time and tongue cancer has very
low survival rate. However, the fact that tumours in the
floor of mouth and major salivary glands have the lowest
survival rates were in contrast with findings from Leite
and Koifman (1998) where it was reported that salivary
glands had the highest five-year survival time of 47.5
months, even better than tongue which was 44.6 months.
These disparities are perhaps due to misclassification of
the original tumour site owing to the complex anatomical
structures in the oral cavity. Besides, tumours that arise
from adjacent sites may both spread and become overlap
easily. It is thus quite common for a certain level of
uncertainties in determining the intraoral sub-sites of
tumour origin to occur, particularly in advanced stages
(Yeole et al., 2003).

The effect of treatment on the survival of oral cancer
patients was apparent in this study. Of 118 patients, 66.9%
were treated. Surgery, either alone or in combination with
radiotherapy, was the most common treatment modality
in this study, as observed by Chen et al. (2004) and Arduino
et al. (2008). Patients treated with surgery showed the
highest survival rate, followed by surgery plus
radiotherapy. However, all untreated patients died, and
none of the patients treated with radiotherapy alone or



Asian Pacific Journal of Cancer Prevention, Vol 11, 2010191

Oral Cancer Survival among Malay Patients in Hospital Universiti Sains Malaysia, Kelantan

Chung CH, Yang YH, Wang TY, Shieh TY, Warnakulasuriya S
(2005). Oral precancerous disorders associated with areca
quid chewing, smoking, and alcohol drinking in southern
Taiwan. J Oral Pathol Med, 34, 460-6.

Doobaree IU, Landis SH, Linklater KM, et al (2009). Head and
neck cancer in South East England between 1995-1999 and
2000-2004: An estimation of incidence and distribution by
site, stage and histological type. Oral Oncol,  ??

Ghazali N, Zain RB, Samsudin AR, Raman RA (2006). The
incidence of mouth, tongue and lip cancer in Kelantan,
Malaysia. Malaysia Dental J, 27, 82-9.

Ide R, Mizoue T, Fujino Y, Hoshiyama Y, Sakata K, Tamakoshi
A, Yoshimura T, JACC Study Group (2008). Cigarette
smoking, alcohol drinking, and oral and pharyngeal cancer
mortality in Japan. Oral Dis, 14, 314-9.

Jacob BJ, Straif K, Thomas G, Ramadas K, Mathew B, Zhang
ZF, Sankaranarayanan R, Hashibe M (2004). Betel quid
without tobacco as a risk factor for oral precancers. Oral
Oncol, 40, 697-704.

Johnson N (2001). Tobacco use and oral cancer: a global
perspective. J Dent Educ, 65, 328-39.

Kolker JL, Ismail AI, Sohn W, Ramaswami N (2007). Trends in
the incidence, mortality, and survival rates of oral and
pharyngeal cancer in a high-risk area in Michigan, USA.
Community Dent Oral Epidemiol, 35, 489-99.

Lee JJ, Jeng JH, Wang HM, et al (2005). Univariate and
multivariate analysis of prognostic significance of betel quid
chewing in squamous cell carcinoma of buccal mucosa in
Taiwan. J Surg Oncol, 91, 41-7.

Leite IC and Koifman S (1998). Survival analysis in a sample
of oral cancer patients at a reference hospital in Rio de
Janeiro, Brazil. Oral Oncol, 34, 347-52.

Lo WL, Kao SY, Chi LY, Wong YK, Chang RC (2003). Outcomes
of oral squamous cell carcinoma in Taiwan after surgical
therapy: factors affecting survival. J Oral Maxillofac Surg,
61, 751-8.

Mignogna MD, Fedele S, Lo Russo L, Ruoppo E, Lo Muzio L
(2002). Costs and effectiveness in the care of patients with
oral and pharyngeal cancer: analysis of a paradox. Eur J
Cancer Prev, 11, 205-8.

Molina M, Cheung M, Perez E, et al (2008). African American
and poor patients have a dramatically worse prognosis for
head and neck cancer: an examination of 20,915 patients.
Cancer Causes Control, 113, 2797-806.

Muwonge R, Ramadas K, Sankila R, et al (2008). Role of tobacco
smoking, chewing and alcohol drinking in the risk of oral
cancer in Trivandrum, India: a nested case-control design
using incident cancer cases. Oral Oncol, 44, 446-54.

Oliveira LR, Ribeiro-Silva A, Costa JP, et al (2008). Prognostic
factors and survival analysis in a sample of oral squamous
cell carcinoma patients. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod, 106, 685-95.

Ribeiro KdCB, Kowalski LP, Latorre MdRDdO (2003).
Perioperative complications, comorbidities, and survival in
oral or oropharyngeal cancer. Arch Otolaryngol Head Neck
Surg, 129, 219 - 28.

Sargeran K, Murtomaa H, Safavi SM, Vehkalahti MM, Teronen
O (2008). Survival after diagnosis of cancer of the oral cavity.
Br J Oral Maxillofac Surg, 46, 187-91.

Scott SE, Grunfeld EA, Main J, McGurk M (2006). Patient delay
in oral cancer: a qualitative study of patients’ experiences.
Psychooncology, 15, 474-85.

Vallecillo-Capilla M, Romero-Olid MN, Olmedo-Gaya MV,
Reyes-Botella C, Bustos-Ruiz V (2007). Factors related to
survival from oral cancer in an Andalusian population sample
(Spain). Med Oral Patol Oral Cir Bucal, 12, E518-23.

Warnakulasuriya S (2008). Global epidemiology of oral and

oropharyngeal cancer. Oral Oncol, 45, 309-16.
West R, Alkhatib MN, McNeill A, Bedi R (2006). Awareness of

mouth cancer in Great Britain. Br Dent J, 200, 167-9.
Yang YH, Lien YC, Ho PS, et al (2005). The effects of chewing

areca/betel quid with and without cigarette smoking on oral
submucous fibrosis and oral mucosal lesions. Oral Dis, 11,
88-94.

Yen AM, Chen SC, Chang SH, Chen TH (2008). The effect of
betel quid and cigarette on multistate progression of oral
pre-malignancy. J Oral Pathol Med, 37, 417-22.

Yeole BB, Ramanakumar AV, Sankaranarayanan R (2003).
Survival from oral cancer in Mumbai (Bombay), India.
Cancer Causes Control, 14, 945-52.

Zain RB (2001). Cultural and dietary risk factors of oral cancer
and precancer - a brief overview. Oral Oncol, 37, 205-10.

Zain RB, Ikeda N, Razak I, et al (1997). A national
epidemiological survey of oral mucosal lesions in Malaysia.
Community Dent Oral Epidemiol, 25, 377-83.

Zheng JW, Qiu WL, Zhang ZY (2008). Combined and sequential
treatment of oral and maxillofacial malignancies: an evolving
concept and clinical protocol. Chin Med J 121: 1945-52.

Znaor A, Brennan P, Gajalakshmi V, Mathew A, Shanta V,
Varghese C, Boffetta P (2003). Independent and combined
effects of tobacco smoking, chewing and alcohol drinking
on the risk of oral, pharyngeal and esophageal cancers in
Indian men. Int J Cancer 105: 681-6.



Asmani Abdul Razak et al

Asian Pacific Journal of Cancer Prevention, Vol 11, 2010192


