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Abstract

Introduction: Of the many different factors associated with an increased risk for oral squamous cell carcinoma
(SCO), tobacco and alcohol seem to be the most studied. The aim of the current study was to evaluate the
clinicopathologic characteristics of patients without the mentioned risk factors.

Patients and Methods: Out of 278 patients (159 male and 119 female patients) with oral SCC, 67 patients had no
history of tobacco or alcohol use. The minimum follow-up time was 12 months.

Results: Of the 67 patients, 45 (67.2%) were women, and the mean age was 70 years. The most common tumor
sites were mandibular alveolar ridge (22) and maxilla (18). Fifteen patients experienced a recurrence, and 10
developed lymph node metastases during the follow-up period.

Conclusion: The group of patients with no tobacco and alcohol use tends toward a higher proportion of females,
a higher proportion of patients over 70 years, and a higher number of oral maxillary SCC.

Introduction
Of the many different factors associated with an
increased risk for oral squamous cell carcinoma (SCC),
tobacco and alcohol seem to be the most studied. Indi-
viduals who smoke more than 20 cigarettes a day and
consume more than 100 g of alcohol a day are at
increased risk for oral epithelial dysplasia, but ex-smo-
kers of 10 or more years seem to have no greater risk
than non-smokers [1]. In addition, alcohol has been
found to be an independent risk factor for oral SCC
among non-smokers [2] and tobacco smoke in non-
drinkers [3,4]. The combination of both factors seems to
enhance the carcinogenic effect [5,6]. Blot et al. (1988)
[6] stated that tobacco smoking and alcohol drinking
combine to account for approximately three-fourths of
all oral and pharyngeal cancers in the United States.
However, the other fourth of patients are then of special
interest, because this group has rarely been studied.
Regarding lung cancer in patients without tobacco use,
some authors have stated that these cancers are their
own entity due to their special characteristics.
Therefore, the aim of the current study was to evalu-
ate the clinicopathologic characteristics of the patient

* Correspondence: astridkruse@gmx.ch
University Hospital Zurich, Department of Craniomaxillofacial and Oral
Surgery, Zurich/Switzerland

( BioMVed Central

group without the tobacco and alcohol risk factors, in
particular concerning gender, location, TN status, and
rates of metastases or recurrence.

Patients and Methods

The files of 278 patients (159 male and 119 female
patients) with newly diagnosed, previously untreated
oral SCC and who were treated between 1999 and 2008,
with a minimum follow-up time of 12 months, were
searched for patients without the risk factors of tobacco
or alcohol use. Out of these 67 patients, tumor data—
including site, grade, TN status, recurrence, and metas-
tases—were obtained from a review of the medical
records.

Results
In sum, 22 male and 45 female patients were without
the tobacco or alcohol risk factors. Of these 67 patients,
43 (64.2%) patients were over 70 years and only 3 (6%)
below the age of 40. The mean age was 70 years (Fig. 1).
The most common tumor sites were the mandibular
alveolar ridge (22 patients) and the maxilla (18 patients).
The most frequent sites in female patients were oral
maxillary SCC (15/67), followed by the mandibular
alveolar ridge (16/67) (Fig. 2).
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Figure 1 Age distribution.

The distribution of T and N status is shown in Table 1.
T1 and T2 tumors were present in 48 out of 67 cases. Of
the 67 patients, 47 had no primary lymph node metas-
tases. Thirty-one patients out of 67 revealed a median
differentiated SCC, followed by well differentiated in
20 cases. Of the 67 patients, 15 developed recurrence,
10 metastasis, and 3 both conditions during a median
follow-up time of 16.7 months (minimum 12 months).

Discussion

Data from several reports [7] indicate that the exposure
of women to both tobacco and alcohol risk factors causes
a change in the male to female ratio in favor of women
for oral tumors. But the present findings differ from the
previously recorded data. The gender distribution of
45 female to 22 male patients in the present study was
striking. But the discovery of female predominance in

Page 2 of 3

Table 1 Patients’ characteristics

Characteristics Number of patients

T status

T 24
T2 16
T3 3
T4 24
N status

NO 47
N1 11
N2a 1
N2b 5
N2c 3
Grading

1 20
2 31
3 16
Recurrence 15
Metastasis 10
Metastasis and recurrence 3

this patient group is also supported by other studies
[8-10]. Concerning the distribution, Dahlstrom et al.
(2008) [9] reported that mostly young women with oral
tongue cancer, elderly women with gingival/buccal cancer
or young to middle-aged men with oropharyngeal cancer
belong to the oral SCC patient group that does not have
the risk factors of tobacco and alcohol; Harris et al.
(2010) [8], on the other hand, stated that mainly young
patients are involved. Our data are similar to the results
of Schmidt et al. (2004) [11], who reported a higher aver-
age age of non-smokers in comparison to smokers (71.4
versus 63.7 years).
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Figure 2 Distribution of tumor location of patients without known risk factors (tobacco/alcohol).
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Regarding the site of tumor presentation, Schmidt et al.
(2004) [11] reported a significant association with smoking
and the posterolateral tongue and floor of mouth sites.
This finding can be supported by the present results with
the main distribution in the mandibular alveolar ridge and
maxilla in the group of patients without tobacco or alco-
hol. One reason for fewer tumors of the tongue or floor of
mouth in comparison to the oral maxilla could be that the
floor of the mouth and tongue are particularly sensitive to
the carcinogenic effects of tobacco or alcohol [11,12]. The
relatively high number of oral maxillary SCC in elderly
patients has also been reported before [13].

However, the etiology of oral SCC in those who have
never smoked is still unclear. A viral association, parti-
cularly the human papilloma virus (HPV), has been
implicated in the pathogenesis. The prevalence of HPV,
mainly HPV 16, is high in oropharyngeal SCC [14], but
concerning the prevalence of HPV in the oral cavity—
mostly tongue SCC as a main location for oral cavity
cancer—the data from the literature are not concordant,
ranging from 2.6 to 98% [15,16].

The question of differences between smokers and non-
smokers seems to play a role not only in oral SCC, but
also in lung SCC [17], suggesting that different character-
istics like mutations in the p53 and K-ras genes [18], HPV
16/18 infections [19], or outcome after treatment with epi-
dermal growth factor receptor tyrosind kinase (EGFR-TH)
inhibitors lead to a unique entity in non-smokers.

Concerning the outcome, 15 patients experienced a
recurrence, 10 developed lymph node metastases, and 3
both conditions during the follow-up period; these
results are similar to those of Wisemand et al. (2003).
Relative to distribution of TN status, recurrence and
metastases rates seem to be no different.

In conclusion, the group of patients with no tobacco
and alcohol use tends toward a higher proportion of
females, a higher proportion of patients over 70 years,
and a higher number of oral maxillary SCC.

Authors’ contributions

AK carried out the retrospective study, MB drafted the manuscript and KG
participated in the design of the study and coordination. All authors read
and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 27 August 2010 Accepted: 4 October 2010
Published: 4 October 2010

References

1. Jaber MA: Oral epithelial dysplasia in non-users of tobacco and alcohol:
an analysis of clinicopathologic characteristics and treatment outcome.
J Oral Sci 2010, 52(1):13-21.

2. Ng SK, Kabat GC, Wynder EL: Oral cavity cancer in non-users of tobacco. J
Natl Cancer Inst 1993, 85(9):743-5.

Page 3 of 3

3. Talamini R, La Vecchia C, Levi F, Conti E, Favero A, Franceschi S: Cancer of
the oral cavity and pharynx in nonsmokers who drink alcohol and in
nondrinkers who smoke tobacco. J Nat/ Cancer Inst 1998, 90(24):1901-3.

4. Hashibe M, Brennan P, Benhamou S, Castellsague X, Chen C, Curado MP,
Dal Maso L, Daudt AW, Fabianova E, Fernandez L, Wiinsch-Filho V,
Franceschi S, Hayes RB, Herrero R, Koifman S, La Vecchia C, Lazarus P,

Levi F, Mates D, Matos E, Menezes A, Muscat J, Eluf-Neto J, Olshan AF,
Rudnai P, Schwartz SM, Smith E, Sturgis EM, Szeszenia-Dabrowska N,
Talamini R, Wei Q, Winn DM, Zaridze D, Zatonski W, Zhang ZF, Berthiller J,
Boffetta P: Alcohol drinking in never users of tobacco, cigarette smoking
in never drinkers, and the risk of head and neck cancer: pooled analysis
in the International Head and Neck Cancer Epidemiology Consortium.

J Natl Cancer Inst 2007, 99(10):777-89.

5. Boffetta P, Mashberg A, Winkelmann R, Garfinkel L: Carcinogenic effect of
tobacco smoking and alcohol drinking on anatomic sites of the oral
cavity and oropharynx. nt J Cancer 1992, 52(4):530-3.

6. Blot WJ, MclLaughlin JK, Winn DM, Austin DF, Greenberg RS, Preston-
Martin S, Bernstein L, Schoenberg JB, Stemhagen A, Fraumeni JF Jr:
Smoking and drinking in relation to oral and pharyngeal cancer. Cancer
Res 1988, 48(11):3282-7.

7. Sanderson RJ, de Boer MF, Damhuis RA, Meeuwis CA, Knegt PP: The
influence of alcohol and smoking on the incidence of oral and
oropharyngeal cancer in women. Clin Otolaryngol Allied Sci 1997,
22(5):444-8.

8. Harris SL, Kimple RJ, Hayes DN, Couch ME, Rosenman JG: Never-smokers,
never-drinkers: unique clinical subgroup of young patients with head
and neck squamous cell cancers. Head Neck 2010, 32(4):499-503.

9. Dahlstrom KR, Little JA, Zafereo ME, Lung M, Wei Q, Sturgis EM: Squamous
cell carcinoma of the head and neck in never smoker-never drinkers: a
descriptive epidemiologic study. Head Neck 2008, 30(1):75-84.

10.  Wiseman SM, Swede H, Stoler DL, Anderson GR, Rigual NR, Hicks WL Jr,
Douglas WG, Tan D, Loree TR: Squamous cell carcinoma of the head and
neck in nonsmokers and nondrinkers: an analysis of clinicopathologic
characteristics and treatment outcomes. Ann Surg Oncol 2003, 10(5):551-7.

11. Schmidt BL, Dierks EJ, Homer L, Potter B: Tobacco smoking history and
presentation of oral squamous cell carcinoma. J Oral Maxillofac Surg 2004,
62(9):1055-8.

12.  Keller AZ, Terris M: The association of alcohol and tobacco with cancer of
the mouth and pharynx. Am J Public Health Nations Health 1965,
55(10):1578-85.

13. Kruse AL, Gratz KW: Cervical metastases of squamous cell carcinoma of
the maxilla: a retrospective study of 9 years. Head Neck Oncol 2009,
1(1):28.

14.  Kreimer AR, Clifford GM, Boyle P, Franceschi S: Human papillomavirus
types in head and neck squamous cell carcinomas worldwide: a
systematic review. Cancer Epidemiol Biomarkers Prev 2005, 14(2):467-75.

15. Matzow T, Boysen M, Kalantari M, Johansson B, Hagmar B: Low detection
rate of HPV in oral and laryngeal carcinomas. Acta Oncol 1998, 37(1):73-6.

16.  Bouda M, Gorgoulis VG, Kastrinakis NG, Giannoudis A, Tsoli E, Danassi-
Afentaki D, Foukas P, Kyroudi A, Laskaris G, Herrington CS, Kittas C: “High
risk” HPV types are frequently detected in potentially malignant and
malignant oral lesions, but not in normal oral mucosa. Mod Pathol 2000,
13(6):644-53.

17. Toh CK, Gao F, Lim WT, Leong SS, Fong KW, Yap SP, Hsu AA, Eng P,
Koong HN, Thirugnanam A, Tan EH: Never-smokers with lung cancer:
epidemiologic evidence of a distinct disease entity. J Clin Oncol 2006,
24(15):2245-51.

18. Gealy R, Zhang L, Siegfried JM, Luketich JD, Keohavong P: Comparison of
mutations in the p53 and K-ras genes in lung carcinomas from smoking
and nonsmoking women. Cancer Epidemiol Biomarkers Prev 1999, 8(4 Pt
1):297-302.

19. Cheng YW, Chiou HL, Sheu GT, Hsieh LL, Chen JT, Chen CY, Su JM, Lee H:
The association of human papillomavirus 16/18 infection with lung
cancer among nonsmoking Taiwanese women. Cancer Res 2001,
61(7):2799-803.

doi:10.1186/1758-3284-2-24
Cite this article as: Kruse et al.: Oral squamous cell carcinoma in non-
smoking and non-drinking patients. Head & Neck Oncology 2010 2:24.



http://www.ncbi.nlm.nih.gov/pubmed/20339228?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20339228?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8478961?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9862628?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9862628?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9862628?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17505073?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17505073?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17505073?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3365707?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9372256?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9372256?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9372256?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19691028?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19691028?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19691028?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17694557?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17694557?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17694557?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12794022?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12794022?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12794022?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15346353?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15346353?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/5890556?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/5890556?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19619329?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19619329?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15734974?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15734974?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15734974?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9572657?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9572657?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10874669?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10874669?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10874669?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16710022?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16710022?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10207632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10207632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10207632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11306446?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11306446?dopt=Abstract

	Abstract
	Introduction
	Patients and Methods
	Results
	Conclusion

	Introduction
	Patients and Methods
	Results
	Discussion
	Authors' contributions
	Competing interests
	References

