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Abstract
In this treatise oral carcinogenesis is briefl y discussed, particularly with regard to the number of cell divisions that 
is required before cancer reaches a measurable size. At that stage, metastatic spread may have already taken place. 
Therefore, the term “early diagnosis” is somewhat misleading.
The delay in diagnosis of oral cancer is caused both by patients’ delay and doctors’ delay. The total delay, includ-
ing scheduling delay, work-up delay and treatment planning delay, varies in different studies, but averages some 
six months. The total delay is more or less evenly distributed between patients’ and doctors’ delay and is partly 
due to the unawareness of oral cancer among the public and professionals, and partly to barriers in the health care 
system that may prevent patients from seeking dental and medical care. Due to the relatively low incidence of oral 
cancer it will be diffi cult to increase the awareness of this cancer type among the public, thereby reducing patients’ 
delay. However, it should be possible to considerably reduce doctors’ delay by increasing the awareness of oral 
cancer among professionals and by improving their diagnostic ability.
Population-based annual or semi-annual screening for oral cancer is not cost-effective, high-risk groups such as 
heavy smokers and drinkers perhaps excluded. Dentists and physicians, and also oral hygienists and nurse practi-
tioners, may play a valuable role in such screening programs.
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Introduction
Oral cancer represents some 2 percent of all new cas-
es worldwide that may arise in the body. (1) Approxi-
mately, 90% of all oral cancers consist of squamous 
cell carcinoma arising from the oral epithelium. The 
remaining 10% consist of malignant intraoral salivary 
gland tumors, melanomas, sarcomas of the soft tissues 
and the jaw bones, non-Hodgkin’s lymphomas and the 
exceedingly rare malignant odontogenic tumors and 
metastatic tumors of primary cancers located elsewhere 
in the body.
The adjective “early” in relation to cancer can be used 
in three ways, being 1) early in the process of carcino-
genesis, 2) early in the meaning of a relatively small size 
at the time of detection, and 3) early in the meaning of a 
short time interval, i.e. short delay, between the time of 
symptoms and the time of diagnosis.

Growth rates of malignant tumors; lead-time 
bias; length-time bias
In general, some 30 doublings (=109 cells) are required 
to reach a volume of 1 cubic centimeter, being the size 
that the fi rst symptoms may become detectable on pal-
pation. (2) The increase in the number of cancer cells 
and, thereby of the size of the tumor, depends on 1) cell 
cycle time of the proliferating cells, 2) the fraction of 
proliferating tumor cells, and 3) the amount of fraction 
of spontaneous cell loss. Head and neck tumors are a 
relatively rapidly proliferating group of tumors with 
a median potential doubling time of 6-7 days. (3) The 
median potential doubling time has been defi ned as the 
time within which the dimensions of a tumor would 
double if there were no cell loss. Tumor doubling time 
may be infl uenced by the immune system of the host 
and by micro-environmental factors, including the phe-
nomenon of angiogenesis. Most human tumors are many 
months or even years old before they become clinically 

detectable and may have metastasized, regionally or to 
a distant site, long before the primary is detected. (2) 
Altogether, the term “early detection” is a somewhat 
questionable one.
Displacing a diagnosis of cancer to an earlier date may 
prolong the survival time without actually infl uencing 
the time of death of an untreated patient. This pitfall has 
been termed “lead-time bias” (Fig. 1). In view of the rel-
atively high growth rate of squamous cell carcinomas, 
the lead-time bias in oral cancer is probably limited.
The probability of detecting cancer in an asymptomatic 
stage is related to the growth rate and the sensitivity of 
the detection technique used. Rapidly growing tumors 
have a short potential screening period, being the time 
interval between possible detection and the occurrence 
of symptoms, while slowly growing tumors have a long-
er potential screening period. As a result, a higher pro-
portion of indolent tumors is found in a screened popu-
lation, causing an apparent improvement in survival. 
This phenomenon has been referred to as length-time 
bias.
Early treatment of a primary tumor will lead to a re-
duction in mortality particularly if the primary tumor 
can be eliminated before dissemination, assuming that 
no treatment is available for such disseminated cancer 
type. Stage I (T1N0) oral squamous cell carcinomas 
have a high cure rate of some 80%, at least at the fi ve-
year-survival rate level, while stage IV carcinomas have 
a cure rate of a mere 20 percent. However, even in the 
example of the stage I tumor one faces the problem of 
second primaries of which many have been shown to 
be clonally related to the fi rst primary. These second 
primaries are most likely the result of incomplete exci-
sion of a clinically invisible mucosal fi eld at the time 
of removal of the primary tumor, being referred to as 
second “fi eld” cancers. (4)

Fig. 1. Lead-time bias (With permission published from: Patz EF, Jr., Goodman PC, Bepler G. Screening 
for lung cancer. N Engl J Med 2000; 343: 1627-33. Copyright © (2000) Massachusetts Medical Society. 
All rights reserved.)
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Signs and symptoms of oral cancer in a relative-
ly early stage
The majority of oral cancers are diagnosed at the time 
that signs or symptoms have occurred (Figs. 2, 3). It is 
rather rare to diagnose oral cancer, particularly squa-
mous cell carcinomas, in an asymptomatic stage. In Ta-
ble 1 a summary is presented of the patients’ profi le, 
early symptoms, early signs and sites of predilection of 
the various oral cancer types. None of these signs and 

symptoms are pathognomonic of malignancy with the 
exception of halfsided anaesthesia or paraesthesia of the 
lower lip in case of cancer involvement of the mandibu-
lar bone. Remarkably, 13 (32%) out of 41 consecutive 
patients with oral squamous cell carcinoma presented 
with a T3 or T4 tumor at the time of diagnosis (Table 
2). (5) It has been shown that almost half of the oral 
cancers, worldwide, are diagnosed at advanced stages 
III and IV. (6)

Table 1. Early signs and symptoms of the various types of oral cancer.

Table 2. T classifi cation in 41 oral consecutive SCC patients at the time of diagnosis (5).

Fig. 2. Relatively small (T1) squamous cell carcinoma of the fl oor 
of the mouth.

Fig. 3. Relatively small (T1) squamous cell carcinoma of the border 
of the tongue.

* Lower lip excluded
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Diagnostic delay and treatment delay
It is well known that the prognosis of patients with oral 
squamous cell carcinomas largely depends on the stage 
of the disease at the time of diagnosis. The challenge, 
therefore, is to advance the diagnosis to an earlier stage 
which then would result in less morbidity of treatment 
and in an as yet unknown number of cases in a better 
prognosis. In general, it is accepted indeed that patients 
with a short diagnostic delay carry a better prognosis 
than those with a long diagnostic delay. However, some 
studies on oral cancer have not shown a better survival 
with early diagnosis. (7, 8) The discrepancy between 
the results of the various studies may, among others, be 
caused by the use of different defi nitions, study designs 
and patients’ memory bias. (9, 10)
In the study by Peacock et al. (11) doctors’ delay was 
extended with “scheduling delay” at primary health 
care centers, (12) work-up delay in the cancer center, 
and treatment planning delay (Table III).
Unfortunately, oral cancer population-based screening 
programs do not meet the epidemiological guidelines for 
a successful program and are not considered to be cost-
effective in its current forms. (13) There may be some 
benefi t when focusing screening programs on high-risk 
groups, such as heavy smokers and heavy drinkers, (14) 
patients with previous cancer in the head and neck area, 
(15) and patients with previous cancer outside the head 
and neck area. (16)
-Patients’ delay
Considering the fact that oral cancer makes up some 2 
percent of all cancer types that may arise in the body, it 
should be no surprise that the public awareness of oral 
cancer is limited. For probably only a few patients, at 
least in industrialized countries, fear of a diagnosis of 
cancer leads to considerable patients’ delay, while the 
majority of patients has not even considered the pos-
sibility of a malignant disease in case of a symptomatic 
oral lesion. (17) This is particularly true in young pa-
tients. (18, 19) Other factors associated with patients’ 
delay are heavy smoking and drinking, (20) low socioe-
conomic status, (11, 21) not being under the regular care 
of a dentist, (22) location on the tongue, (23) and limited 
accessibility of primary health care for patients with a 
low socioeconomic status.
The mean patients’ delay in the two previously men-
tioned studies amounted approximately three months 
with a range of less than a week to more than two years. 
(5, 11)
Information campaigns in news programs and TV ap-
parently have little effect on patients’ delay (24); on the 
other hand, information leafl ets for patients may be use-
ful. (25)
-Doctors’ delay
A general dentist will not see more than an estimated 
average of 10 oral cancer patients during his or her pro-

fessional life; the same holds true for family doctors. 
Obviously, signs and symptoms of the various cancer 
types that may occur in the body vary widely. This is 
also true for the various types of oral cancers and even 
for the most common type of oral cancer, the squamous 
cell carcinoma. In view of the rarity of oral cancer and 
the diversity of signs and symptoms it is no surprise that 
there is sometimes a considerable doctors’ delay before 
an oral cancer diagnosis is suspected. Therefore, the di-
agnostic ability of primary health care workers should 
be improved. (26) 
In the previously mentioned studies from the Netherlands 
(5) and the U.S.A.11, the mean doctors’ delay amounted 
22 days and 36 days, respectively. In the study from the 
Netherlands there was no signifi cant difference between 
dentists and medical general practitioners. Doctors’ de-
lay of more than fi ve weeks occurred signifi cantly more 
often in patients under the age of 40 years.
In some countries, dental and perhaps also medical 
practitioners are encouraged to establish a diagnosis of 
oral cancer in their practice. A diagnosis of oral cancer 
requires a biopsy for histopathological assessment. Al-
though the technique for an oral biopsy is rather simple, 
it is somewhat uncomfortable for the patient. Under-
standingly, there is a search for more convenient diag-
nostic techniques, such as vital staining, fl uorescence 
visualization and fresh biopsy. (27) Salivary analysis 
may become a valuable diagnostic tool in oral cancer in 
the near future. (28) Optical techniques have been devel-
oped to identify more specifi c areas at risk for harboring 
carcinoma. Among these optical techniques are autofl u-
oresence imaging, (29) narrow band imaging, (30) and 
optical coherence tomography. (31) The true additional 
value of these techniques is not clear yet. At present, 
histopathologic examination is still the gold standard. 
Nevertheless, the use of adjunctive techniques may in-
crease the awareness of oral cancer among the medical 
and dental profession and may shorten doctors’ delay.
If no biopsy is taken by the primary health care worker, 
timely referral is strongly recommended not so much 
because of a medical urgency, considering the life time 
of the tumor at diagnosis, but mainly because of psycho-
logical reasons. In this respect a maximum of 2-3 weeks 
seems an acceptable waiting-time. (32)
-Other sources of delay
As has been shown in Table III there are a few causes 
of delay other than patients’ delay, doctors’ delay, and 
scheduling delay. In the study of Brouha et al. (33) the 
interval between the time of the fi rst visit to a general 
hospital and the time of the fi nal diagnosis by a multi-
disciplinary tumor board in a cancer center has been 
referred to as specialists’ delay. The median time in that 
study amounted 47 days, while the ideal standard was 
set at 30 days.
Waiting-time for surgery and radiotherapy may be a 
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problem. In a study from Denmark the average waiting-
time for radiotherapy in head and neck cancer amounted 

four weeks; (34) 16 percent of the patients progressed 
in tumor stage.

* n.m. – not mentioned

Table 3. Delay in oral cancer treatment in 50 patients (slightly modifi ed) (11).

Discussion
At present, there are no serological markers available 
that would be helpful in detecting primary oral squa-
mous cell carcinomas in a stage that there is no meas-
urable tumor yet. (35) There might be some benefi t in 
screening for oral cancer in high-risk groups in order 
to detect oral cancer and precancerous lesions in a rela-
tively early clinical stage. Treatment would then result 
in less morbidity and probably in most patients in im-
proved overall survival time. It is a challenge for the 
dental and medical profession to defi ne the high-risk 
groups and to explore the feasibility of an annual or 
semi-annual screening program, preferably combined 
with a program on tobacco and alcohol cessation and 
improvement of oral hygiene. Such programs can prob-
ably be performed by oral hygienists or nurse practi-
tioners. A quick scan type of oral examination directed 
at the detection of oral cancer and precancer would take 
only a few minutes.
Dental and medical health care workers should receive 

continuous postgraduate training in the detection of 
oral cancer and precancer. Such professional training 
program might shorten doctors’ delay with at least sev-
eral weeks.
In most studies, patients’ delay makes up a substantial 
part of diagnostic delay. In the study from the Nether-
lands the median patients’ delay was 35 days, (5) while 
in the study from the U.S.A. this delay was more than 
100 days. (11) Patients’ delay may be partly related to 
fi nancial barriers for some patients to seek dental or 
medical help. Another important reason of patients’ de-
lay lies in the unawareness among the public at large. 
Programs on mass media, including TV, focused on oral 
cancer have apparently not been effective. 
In summary, it should be possible to advance the diag-
nosis of oral cancer into an earlier stage by trying to 
shorten both patients’ delay and doctors’ delay. Such 
earlier diagnosis will result in less treatment morbid-
ity and probably in many patients in true longer sur-
vival. Since oral cancer, particularly squamous cell car-
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cinoma, is largely a preventable disease, the emphasis 
should also, or perhaps even more so, be on cessation of 
tobacco and alcohol habits. 

References 
1. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Es-
timates of worldwide burden of cancer in 2008: GLOBOCAN 2008. 
Int J Cancer 2010, n/a. doi: 10.1002/ijc.25516.
2. Friberg S, Mattson S. On the growth rates of human malignant tu-
mors: implications for medical decision making. J Surg Oncol 1997; 
65: 284-97.
3. Begg AC, Haustermans K, Hart AA, Dische S, Saunders M, Zac-
krisson B et al. The value of pretreatment cell kinetic parameters 
as predictors for radiotherapy outcome in head and neck cancer: a 
multicenter analysis. Radiother Oncol 1999; 50: 13-23.
4. Tabor MP, Brakenhoff RH, Ruijter-Schippers HJ, Wal van der 
JE, Snow GB, Leemans CR et al. Multiple head and neck tumors 
frequently originate from a single preneoplastic lesion. Am J Pathol 
2002; 161: 1051-60.
5. Jovanovic A, Kostense PJ, Schulten EAJM, Snow GB, Waal van 
der I. Delay in diagnosis of oral squamous cell carcinoma; a report 
from The Netherlands. Oral Oncol, Eur J Cancer Part B 1992; 28B: 
37-8.
6. Warnakulasuriya S. Global epidemiology of oral and oropharyn-
geal cancer. Oral Oncol 2009; 45: 309-16.
7. Gomez I, Seoane J, Varela-Centelles P, Diz P, Takkouche B. Is 
diagnostic delay related to advanced-stage oral cancer? A meta-
analysis. Eur J Oral Sci 2009; 117: 541-6.
8. McGurk M, Chan C, Jones J, O’Regan E, Sherriff M. Delay in 
diagnosis and its effect on outcome in head and neck cancer. Br J 
Oral Maxillofac Surg 2005; 43: 281-4.
9. Gomez I, Warnakulasuriya S, Varela-Centelles PI, Lopez-Jornet 
P, Suarez-Cunqueiro M, Diz-Dios P et al. Is early diagnosis of oral 
cancer a feasible objective? Who is to blame for diagnostic delay? 
Oral Dis 2010; 16: 333-42.
10. Goy J, Hall SF, Feldman-Stewart D, Groome PA. Diagnostic de-
lay and disease stage in head and neck cancer: a systematic review. 
Laryngoscope 2009; 119: 889-98.
11. Peacock ZS, Pogrel MA, Schmidt BL. Exploring the reasons for 
delay in treatment of oral cancer. J Am Dent Assoc 2008; 139:1346-
52.
12. Diz Dios P, Padron Gonzalez N, Seoane Leston J, Carmona IT, 
Limeres Posse J, Varela-Centelles PI. “Scheduling delay” in oral 
cancer diagnosis: a new protagonist. Oral Oncol 2005; 41:142-6.
13. Kujan O, Glenny AM, Duxbury J, Thakker N, Sloan P. Evaluation 
of screening strategies for improving oral cancer mortality: a Co-
chrane systematic review. J Dent Educ 2005; 69: 255-65.
14. Sankaranarayanan R, Ramadas K, Thomas G, Muwonge R, Tha-
ra S, Mathew B et al. Effect of screening on oral cancer mortality 
in Kerala, India: a cluster-randomised controlled trial. Lancet 2005; 
365: 1927-33.
15. Waal van der I, de Bree R. Second primary tumours in oral can-
cer. Oral Oncol 2010; 46: 426-8.
16. Dong C, Hemminki K. Second primary neoplasms in 633,964 
cancer patients in Sweden, 1958-1996. Int J Cancer 2001; 93: 155-
61.
17. Warnakulasuriya KA, Harris CK, Scarrott DM, Watt R, Gelbier 
S, Peters TJ et al. An alarming lack of public awareness towards oral 
cancer. Br Dent J 1999; 187: 319-22.
18. Grant E, Silver K, Bauld L, Day R, Warnakulasuriya S. The ex-
periences of young oral cancer patients in Scotland: symptom re-
cognition and delays in seeking professional help. Br Dent J 2010; 
208: 465-71.
19. Llewellyn CD, Johnson NW, Warnakulasuriya S. Factors asso-
ciated with delay in presentation among younger patients with oral 
cancer. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2004; 
97: 707-13.

20. Brouha X, Tromp D, Hordijk GJ, Winnubst J, De LR. Role of 
alcohol and smoking in diagnostic delay of head and neck cancer 
patients. Acta Otolaryngol 2005; 125: 552-6.
21. Chen AY, Schrag NM, Halpern MT, Ward EM. The impact of 
health insurance status on stage at diagnosis of oropharyngeal can-
cer. Cancer 2007; 110: 395-402.
22. Yu T, Wood RE, Tenenbaum HC. Delays in diagnosis of head and 
neck cancers. J Can Dent Assoc 2008; 74: 61.
23. Teppo H, Alho OP. Comorbidity and diagnostic delay in cancer of 
the larynx, tongue and pharynx. Oral Oncol 2009; 45: 692-5.
24. Stahl S, Meskin LH, Brown LJ. The American Dental 
Association’s oral cancer campaign: the impact on consumers and 
dentists. J Am Dent Assoc 2004; 135: 1261-7.
25. Petti S, Scully C. Oral cancer knowledge and awareness: primary 
and secondary effects of an information leafl et. Oral Oncol 2007; 
43: 408-15.
26. Seoane J, Warnakulasuriya S, Varela-Centelles P, Esparza G, 
Dios PD. Oral cancer: experiences and diagnostic abilities elicited 
by dentists in North-western Spain. Oral Dis 2006; 12: 487-92.
27. Lingen MW, Kalmar JR, Karrison T, Speight PM. Critical eva-
luation of diagnostic aids for the detection of oral cancer. Oral Oncol 
2008; 44:10-22.
28. Nagler RM. Saliva as a tool for oral cancer diagnosis and progno-
sis. Oral Oncol 2009; 45: 1006-10.
29. Poh CF, Ng SP, Williams PM, Zhang L, Laronde DM, Lane P 
et al. Direct fl uorescence visualization of clinically occult high-risk 
oral premalignant disease using a simple hand-held device. Head 
Neck 2007; 29: 71-6.
30. Piazza C, Cocco D, Del BF, Mangili S, Nicolai P, Majorana A et 
al. Narrow band imaging and high defi nition television in evaluation 
of oral and oropharyngeal squamous cell cancer: a prospective study. 
Oral Oncol 2010; 46: 307-10.
31. Wilder-Smith P, Lee K, Guo S, Zhang J, Osann K, Chen Z et al. 
In vivo diagnosis of oral dysplasia and malignancy using optical co-
herence tomography: preliminary studies in 50 patients. Lasers Surg 
Med 2009; 41: 353-7.
32. McKie C, Ahmad UA, Fellows S, Meikle D, Stafford FW, Thom-
son PJ et al. The 2-week rule for suspected head and neck cancer 
in the United Kingdom: Referral patterns, diagnostic effi cacy of the 
guidelines and compliance. Oral Oncol 2008; 44: 851-6.
33. Brouha XDR, Tromp DM, Koole R, Hordijk GJ, Winnubst JAM, 
De Leeuw JRJ. Professional delay in head and neck cancer patients: 
Analysis of the diagnostic pathway. Oral Oncol 2007; 43: 551-6.
34. Jensen AR, Nellemann HM, Overgaard J. Tumor progression in 
waiting time for radiotherapy in head and neck cancer. Radiother 
Oncol 2007; 84:5-10.
35. Mydlarz WK, Hennessey PT, Califano JA. Advances and Pers-
pectives in the Molecular Diagnosis of Head and Neck Cancer. Ex-
pert Opin Med Diagn 2010; 4: 53-65.


