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Prognosis in Mouth Cancer: Tumour 
Factors 

A.S. Jones 

524 patients with histologically proven squamous cell carcinoma of the oral cavity who were 
previously untreated are studied for prognostic factors. There were various associations between T 
stage and site; T2 being more common in buccal cancer, TI in tongue cancer, T4 in floor of mouth 
tumours and T2 in the roof of the mouth. Floor of mouth cancer tended to be more frequently 
associated with positive cervical lymph nodes than were other sites (45%). Well-differentiated 
tumours tended not to be associated with nodal disease (66%). Small tumours tended not to be 
associated with nodal metastases whereas large ones were. Univariate analysis of observed survival 
showed that well differentiated tumours had a slightly better survival than poorly-differentiated 
tumours (a difference of 8%). Survival fell with increasing T stage and with increasing pT stage. 
Positive resection margins and advanced pT stage in particular had a dismal prognosis. Survival also 
fell with increasing N stage and with increasing pathological N stage and extranodal rupture adversely 
affected prognosis. When the data were analysed by Cox’s multivariate regression only two factors 
were found to be significant. These were T stage and N stage. Both were highly significant predictors of 
survival; survival falling with increasing stage. 
Oral Oncol, Eur J Cancer, Vol. 30B, NO. 1, pp. 8-15, 1994. 

INTRODUCTION 
FEW STUDIES have been carried out on the prognostic 
indicators of survival in oral cancer. The studies that have been 
completed are small, e.g. containing 103 and 194 patients 
[I, 21. The largest study, from the Christie Hospital Holt 

Radium Institute, included 8500 patients registered since 1932 
[3]. No studies used multivariate analysis and thus the 
conclusions drawn from such studies must be interpreted with 

caution. 
Most of the large American series are concerned with the 

results of treatment and usually have a very heavy bias on 

surgical treatment. They concentrate little attention on 
prognostic factors per se. 

Site 
Henk and Langdon [2] state that carcinomas of the buccal 

mucosa have the best survival followed by carcinoma of the 
tongue, floor of mouth and mandibular alveolus. Maxillary 

tumours did worst. According to Easson and Palmer [3] 
patients with carcinoma of the buccal mucosa have the best 
outlook followed by carcinoma of the palate, floor of mouth, 
alveolus and tongue. These figures are in broad agreement 
with Hibbert et al. [ 11. Other studies not specifically looking at 
prognosis are in broad agreement. For example, carcinoma of 
the buccal mucosa does best with a 5-year survival varying 
between 70:/b [4] and 509; [5] whereas the 5-year survival for 
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floor of mouth cancer is 55% [6], and rates for carcinoma of the 

tongue in the region of 4176 [7] and 44% [8]. 

T stage 
Although in Henk and Langdon’s series [2] 739’6 of oral 

cancers were chronologically early, only 30.6% were stage I or 
II in the TNM classification of the day. Observed 5-year 
survival for stage I disease was 50% compared with 20:/, for 

stage IV lesions. Easson and Palmer [3] state that prognosis 
rapidly worsens from stage I to stage IV disease. The observed 
5-year survival for stage I disease is approximately 50% 
whereas the figure was around 35y0 for stage II disease. 
Hibbert et al. [I] quotes an actuarial 5-year survival of 739: for 
stage I disease, 659” for stage II disease, 5796 for stage III 
disease and 17% for stage IV disease. There was no significant 

difference between stages I, II and III, but there was between 
all stages and stage IV using the log rank test. Callery and his 
colleagues [8] quoted a 71”/ 5-year survival for stage I and II 
cancer of the tongue dropping to 31 y0 for stages III and IV. 
The 5-year survival rates for lesions of the floor of mouth are 
quoted for stage I and II disease at 80 and 88%, respectively, 
fell to 66”/; for stage III disease, and to 32% for stage IV 
disease [6]. For buccal mucosa the 5-year survival was 7716 for 
stage I disease, and 65,27 and 18% for stages II, III and IV, 

respectively [9]. 

N stage 
Most surgical series results quote stage groupings. Stage I 

and II disease do not have lymph node metastases, whereas 
stage III disease may be associated with small nodes (NJ and 
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stage IV disease may include massive local disease. It is 

probable that the nodal disease is a much more significant 

factor than the T stage. Henk and Langdon [2] quote observed 

survivals of 38% for no nodes, 21% for mobile homolateral 
nodes, and 25”/b for mobile contralateral or bilateral nodes. 
297; of patients in their series presented with no nodal 
metastases. Hibbert and colleagues’ [I] noted a 65% actuarial 
5-year survival for no nodes, 52% for small single nodes falling 
to 17:/, in patients with more than one node. Many series have 
noted that the presence of neck nodes is an ominous sign 
[lo, 111. It is almost certain that the drastically worse 
prognosis for patients with stage grouping III and IV 
compared with I and II is mainly due to increased nodal 
involvement [2,3,6,8,9]. In general, patients presenting with 
neck node metastases do half as well as do patients who present 

with a primary tumour only. 

Node level 

Since 1964 [12] it has been felt that node level affected 
survival; the lower in the neck the node affected the worse the 
survival. Spiro and his colleagues [13] suggested five levels. 

Level I is the submandibular region, levels II, III and IV are 
upper middle and lower deep cervical, and level V is posterior 
triangle/supra clavicular fossa. The 5-year survival fell from 
45:,,, for level I to 18% for level IV. No patient with level V 
nodes survived for 5 years [13]. Several clinical studies have 
confirmed this trend [ 13, 141. 

Second primary turnours 

To be classed as a second primary tumour the second 
tumour must be [15]: 

1. A histologically proven malignancy. 

2. Geographically separate from the first primary, not 
connected by submucosal or intra-epithelial neoplastic 
change. 

3. The possibility of this being a secondary neoplasm must 
be excluded. 

Although some authorities state that a second primary 
tumour is not necessarily an unfavourable prognostic marker 
no study allows definite conclusions to be made [ 151. Vikram et 

al. [16] state that the occurrence of a second primary 
frequently negates a successful treatment of the original 

cancer. Shikhani et al. [17] states that the risk of a second 
cancer in the head and neck region, of a patient who has had 
carcinoma of the oral cavity is six times that of a person who 
has not had a previous oral cancer. Hibbert et al. [ 1] noted that 
multiple lesions in a different site occurred in 12 of their series 
of 103 patients with oral cancer, and most occurred in those 
with stage II disease. Multicentric oral cancer was first 

described by Slaughter [18] and he suggested that this was 
probably a function of a tissue being exposed to the same 
carcinogenic stimulus; the concept of field change. Multiple 
primary tumours reduced the 5-year survival by at least 10:;. 
Metastatic tumours do worst because initial primary treatment 
limits subsequent treatment, particularly radiotherapy [ 191. 

Histology 

Early this century two separate histological classification 
systems were developed for the purpose of correlating 
histological differentiation with clinical parameters, particu- 
larly prognosis. Broders [20,21] divided carcinomas into four 

grades mainly depending on the proportion of anaplastic cells 

in the section. Thomson [22] favoured a simple three-stage 

system: well differentiated, moderately differentiated, and 

poorly differentiated tumours and it is this system which is in 
wide use today, although there are two main variations. 
Firstly, the pathologist forms an overall view of the histologi- 

cal section and assigns a grade to the section on the basis of the 
most undifferentiated part of the section. Secondly, the 

histologist may try to get an overall idea of the section and (for 
example) in a poorly differentiated tumour a reasonable 
“amount of the section must contain a poorly differentiated 
area and this must occur on more than one section”. There is 
no question that this is a very subjective method of classifying a 

tumour. In an attempt to overcome this problem Jacobsson 
and his associates devised a highly complex scoring system 
based on eight factors. Four of these are tumour factors, and 

four are related to histological changes within the host tissues 
[23,24). This scoring system is difficult to use and does not 

correlate well with prognosis [25]. Hibbert et al. [ 1] found that 
patients with well differentiated carcinomas tended to have 

neck node metastases less often than those patients with 
moderately or poorly differentiated carcinomas. However, 
these differences were not significant. Henk and Langdon [2] 

quoted a crude 5-year survival of 409~” for well differentiated 
carcinomas, 26O, for moderately differentiated, and 129, for 
poorly differentiated tumours. Crissman and his colleagues 
noted that of all the histological parameters only the number of 
mitoses and the thickness of the primary tumour correlated 
with prognosis 1253. Recent work confirms the importance of 

the depth of infiltration of the tumour on prognosis in mouth 
cancer [26-281. 

Margins of resection 

Lee [29] states that 15:.;, of all oral carcinomas are 
incompletely resected. Between 50 and 8Oo/0 of patients with 

positive margins will either get a recurrence of the tumour or 
require a re-excision. Conversely only 15-301,, of patients 
with negative margins will get a recurrence [29-321. In those 
patients with positive margins who do not get a recurrence the 
residual carcinoma is perhaps destroyed by local immunity. In 
some cases the tumour is presumably adjacent to the resection 
margin, but does not cross the margin. 

Pathology--N stage 

This is an important concept as it is well known that clinical 
staging of the neck is extremely inaccurate. Snow and his 

colleagues [33] found both the number of metastatically 
involved nodes and the presence or absence of extracapsular 
rupture to be of great importance. Those patients with 
increasing numbers of nodes and with rupture of the capsule 

have a reduced prognosis. Extracapsular rupture has also been 
shown to be important in other studies [l 11. 

Ploidy-cell kinetics and cell adhesion molecules 

In most head and neck sites the ploidy of the cancer does not 
affect the prognosis. The oral cavity is the exception with non- 
diploid tumours being associated with a poor prognosis [34]. 

The cell kinetic profile of the tumour has been widely stated 
to have prognostic significance. In cell kinetic studies the 
potential doubling time of the tumour is calculated by various 
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methods and all rely on labelling of the cancer cells at some 
time in the cell cycle with a substance such as bromodeoxyuri- 
dine. In oesophageal cancer the greater the potential doubling 
time the worse is the prognosis [35], but this has not yet been 
proved for oral cancer. 

Proliferating cells express an antigen which may be detected 

using an antibody, Ki67. This allows ‘the proportion of the 
actively dividing cells in a specimen of tumour to be 

determined [36]. 
Various cell adhesion molecules are known to exist and one 

of these termed E-cadherin has been studied and shown to be a 
prognostic marker in colon cancer and may be important in 

head and neck carcinomas [37]. Cell adhesion molecules are 
thought to be important in metastasis; tumours that have 
metastasied have little or no expression of this molecule. 

PATIENTS AND METHODS 
Patients 

Between 1963 and 1990, 807 patients with tumours of the 

oral cavity (excluding the lips) were seen in Liverpool by 
Professor Stell. The relationship between host and tumour 
factors and between tumour factors and survival was calcu- 
lated on 524 of these patients who had histologically proven 
squamous carcinoma and who had not been previously treated 

(Table 1). 
These patients were treated throughout using a standard 

policy: radiotherapy for favourable lesions, e.g. T,_, and 

surgery for patients with palpable lymph node metastases or 
advanced tumours. 220 patients (42%) were treated initially 
by radiotherapy (27 with palliative intent) and 210 (40%) by 

surgery. 94 patients (18%) for a variety of reasons were not 

Table 1. Patients data 

Sex and age 

363 men (mean age 62.1 years) 

161 women (mean age 65.4 years) 

General condition (ECOG status) 
0 331 
1 116 

2 35 

3 10 

4 15 

Not recorded 17 

Site 

Buccal mucosa (and RMT) 78 

Tongue 170 

Floor of mouth/lower alveolus 232 

Hard palate/upper alveolus 44 

Histological grade 
Well differentiated 226 

Moderately differentiated 160 

Poorly differentiated 61 

Ungraded 77 

T and N stage 
T, 163 ND 320 

T, 153 N, 92 

T3 88 N, 62 

T4 120 N, 38 

N, 12 

RMT = retromolar 

unclassified. 

trigone, N,= 

treated, usually a combination of advanced age, poor general 
condition, and advanced tumour. 

7 patients (1.3%) had a distant metastasis at the time of 
presentation, and 36 (7%) had a previous tumour. 

Methods 
Since 1963 Stell recorded patient information on a stan- 

dardised database. Each patient had information on the same 
parameters entered, and this was initially on a punch card 
system and for the past 12 years on a microcomputer database. 
The database is updated from information obtained from the 
regular follow-up clinics, and from information from general 

practitioners, the Mersey Regional Cancer Registry, or the 
National Health register. 2 patients in the series were lost to 
follow-up. The median potential period of follow-up was 
8 years. 

All patients were staged or restaged by the latest UICC 
method (1987) [38]. The data on node status was insufficient 
on 12 patients for reclassification. The patient’s general 

condition was likewise recorded and reclassified on a O-4 scale 
using the ECOG method [39]. The data on 17 patients were 
insufficient for regrading. The histological grading was 
performed by a variety of pathologists, the grading of the first 
pathologist giving an opinion on the histological sections was 
taken. There was no attempt to review the histology. 

Analysis of the data 
Qualitative data are displayed in contingency tables and 

analysed by x2. Survival curves were constructed using the life 

table method [40]. Differences between observed (crude) 
survival were analysed by the log rank test [41] with allowance 
for trend where a natural order occurred such as in T stage. 

Where appropriate, the survival of treated patients was studied 
separately. Adjusted actuarial survivals of such patients are 
quoted and in this case only deaths from oral cavity cancer are 

of interest. 
Of necessity pathological T and N stage are only considered 

on surgically treated patients. 
Survival was further analysed using the multivariate tech- 

nique devised by Cox [42]. 

RESULTS 
Correlation between turnour factors 

Site and histologicalgrade. At all sites about half the tumours 
where a grade was given were well differentiated (Table 2), 

with the exception of tumours of the roof of the mouth, almost 
two thirds of which were well differentiated, although this 
difference was not significant (X,” = 7.9). 

Table 2. Site and histological grade 

Buccal mucosa (inc 

RMT*) 
Tongue 
Floor of mouth/lower 
alveolus 

Hard palate/upper 
alveolus 

Well Mod Poorly 

diff. diff. diff. Ungraded 

29 21 12 16 

76 53 18 23 

98 79 24 31 

23 7 7 7 

*Retromolar trigone. 



Prognosis in Mouth Cancer: Tumour Factors 11 

Table 3. Site and T stage 

T, 3 T3 T* 

Buccal mucosa 22 30 13 13 

Tongue 61 38 39 32 

Floor of mouth 67 67 30 68 

Roof of mouth 13 18 6 7 

Table 4. Site and N stage 

N, N, N, N, Nx 

Buccal mucosa 56 8 7 6 1 

Tongue 101 33 20 11 5 

Floor of mouth 128 47 32 20 5 

Roof of mouth 35 4 3 1 1 

Table 5. Histological grade and T stage 

Well 

diff. 

Mod 

diff. 
Poorly 

diff. Ungraded 

T, 71 49 25 33 

T2 66 52 15 24 

T, 35 25 13 14 

T4 54 34 8 6 

Table 6. Histological grade and N stage 

Well 

diff. 

Mod 

diff. 
Poorly 

diff. Ungraded 

% 150 88 33 60 

NI 37 36 8 8 

N, 23 25 10 1 

N, 12 6 9 1 

NX 4 5 1 7 

Site and T stage. The commonest T stage for tumours of the 

buccal mucosa was T,, for tumours of the tongue was T, , for 
tumours of the floor of the mouth was T4 and for tumours of the 
roof of the mouth was T,. These differences were statistically 
significant (X,” = 229.0, P < 0.0001) (Table 3). 

Site and N stage. There were large differences in the 
proportion of patients with palpable nodes at the various sites 

(Table 4) varying from 20% for tumours of the roof of the 
mouth to 45% for tumours of the floor of the mouth 
(X,“= 13.73, PcO.01). 

Histological grade and T and N stage. There was no 
significant relation between histological grade and T stage 
(Table 5) (X,‘= 6.26). However, there was a relation between 

histological grade and N status (X,“= 17.4, PcO.01). Well 
differentiated tumours tended not to be associated with neck 
node metastases (Table 6). 

Table 7. T and N stage 

T Tz 7 T‘l 

NO 130 108 34 48 

N, 16 27 25 24 

N, 9 12 15 26 

N, 4 4 9 21 

NX 4 2 5 1 

T and N stage. There was a significant relation between T 

and N stage: only 2316 of early (T,_,) tumours having nodal 

metastases compared with 59q;, of advanced (T,) tumours 
(X,” = 86.93, P< 0.0001) (Table 7). 

Survival 

The crude 5-year survival for all patients was 34”; (95%, 
confidence interval 29-38%) and for treated patients was 4OD/0 

(35-45%;). The corresponding adjusted survival figures were 
47”; (41-52y0) and 58”/, (51-63”/:) (Fig. 1). The crude 

median survival for untreated patients was 7 months (5-8 

months). 

Site. The observed survival, recurrence rate at the primary 

site, and the recurrence rate in the cervical lymph nodes are 
shown in Table 8. It can be seen that as regards both survival 
and primary recurrence rate the patients with tumours of the 

buccal mucosa fared best and those with tumours of the roof of 
the mouth fared worst. However, these differences were not 
significant. Turnouts of the tongue had a significantly higher 
later node recurrence rate than tumours at other sites. 

The findings for treated patients were similar. 

Histologicalgrade. Observed survival fell from 389: for well 
differentiated tumours to 30::; for poorly differentiated 
tumours. This difference was not quite significant, but the 
trend in survival with lessening grade of differentiation was. 

There was no significant relation between recurrence rate at 
the primary recurrence site or in the cervical nodes and 

histological grade-indeed the primary recurrence rate was 
lower for poorly differentiated than for well differentiated 
tumours (Table 9). 

The 5-year survival (adjusted) for treated patients with well 
differentiated tumours was 6194 (52-69?b), for moderately 

80 

100 

Adjusted treatment 
Adjusted all 
Observed all 

I l l l lllll 1 

0 369 12 18 24 36 48 60 

Months 

Fig. 1. Observed and adjusted survival of524 patients with oral 
cancer and adjusted survival of 430 treated patients. 
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Table 8. Site 

Observed Primary 

S-year recurrence 

survival at 5-years 

Buccal mucosa 45% (31-56%) 

Tongue 35% (26-42%) 
Floor of mouth 34% (27-40%) 

Roof of mouth 30% (16-43%) 

X2 (d.f.) 4.72 (3) 

P N.S. 

18% P-34%) 
23% (16-36%) 

24% (17-36%) 

29% (1P55%) 

2.24 (3) 

N.S. 

Node 
recurrence 

at 5-years 

32% (13-39%) 

46% (36-58%) 

30% (21-42%) 

30% (14-50%) 

10.52 (3) 

<0.025 

Table 9. Histological grade 

Observed 

5-year 

survival 

Primary 

recurrence 

at 5-years 

Node 

recurrence 

at 5-years 

Well diff. 38% (31-44%) 21% (15-31%) 34% (27-44%) 

Mod. diff. 32% (24-40%) 31% (21-46%) 39% (27-55%) 

Poorly diff. 30% (18-43%) 15% (6-40%) 44% (27-68%) 

Xf for trend 5.86 3.39 0.04 

P <0.025 N.S. N.S. 

Table 10. Clinical T-stage 

Observed 

survival 

(5 years) 

Primary 

recurrence 

Survival 

after 

primary 

recurrence 

(rT stage) 

T, 50% (41-57%) 12% (7-23%) 29% (16-43%) 

T2 
41% (32-48%) 30% (22-42%) 37% (16-57%) 

T: 25% (15-35%) 25% (13-45%) 

T4‘ 17% (1024%) 36% (U-79%) > 
21 “/o (8-36%) 

X2 (d.f.) 101.0 (3) 17.7 (3) 17.60 (3) 

P <0.0001 >O.OOl <O.OOl 

X,Z for trend 30.82 2.37 7.08 

P <0.0001 N.S. <O.Ol 

* 1 year survival. 

differentiated tumours 50% (37-60%) and for poorly differen- 
tiated tumours 58% (37-74%). The difference was not 

significant (X,” = 5.22). 

Clinical T stage. Survival fell significantly with increasing T 
stage, as did survival after a primary recurrence (survival at 
1 year only is quoted for T, as the number in this category is 
small) (Table 10). The primary recurrence rate for treated 
patients increased with increasing T stage, but the differences 
were neither as marked nor as significant; furthermore the 
trend was not significant. 

The 5-year adjusted survival for treated patients with T, 
tumours was 69% (58-77%) and for T., tumours was 29% 
(1543%) (Fig. 2). The difference in survival by T stage was 

significant (X,2=35.31, ZQO.001) (Xf for trend= 14.48, 

P<O.OOl). 

Pathological T stage. The observed survival also fell 
dramatically and significantly with increasing pathological 

stage (pT) from 45% to 19%, and both the difference and the 
trend were significant (Table 11). There was a difference also 

between those with and without positive margins: there were 
few survivors of those with positive margins (median survival 

8 months) whereas the 5-year survival for those with clear 
margins was 31 y0 (median survival 27 months). This differ- 
ence was significant. The recurrence rate at the primary site 
also increased with increasing T stage, but not significantly so. 
However, the difference in recurrence rates at the primary site 
for those with and without positive margins was significant. 

Survival after a primary recurrence was also highly depend- 

ent on pathological stage-those with a pT, or pT, tumour and 
those with positive margins did not survive. Surprisingly these 

differences were not significant, perhaps because the numbers 
were small. 

Clinical N stage. Observed 5-year survival fell from 44% for 

N, tumours to 11 y0 for N, tumours, and this difference and the 
trend of falling survival were both highly significant 
(Table 12). The recurrence rate in the cervical nodes also 
increased with increasing N stage but the difference was not 
statistically significant, although the trend was. The survival 
after a nodal recurrence was poor-it was only about 25% after 
a N, recurrence and nil at 5 years after a N, recurrence. These 

differences were highly significant. 
The survival fell the lower in the neck a palpable node lay, 

but the differences were not significant (Table 13). 

The adjusted 5 year survival for treated patients with N, 
tumours was 65% (5%71%) and for N, was 38% (18-57%). 
The number of N, tumours was too small to calculate the 
adjusted survival (Fig. 3). The difference in survival for the 

variousN stages was significant (X,“= 31.06, PC 0.001) (XT for 
trend= 18.58, P<O.OOl). 

Pathological node stage. The survival fell sharply when more 
than one lymph node was invaded: this difference and the 

trend were both highly significant. Indeed, the falling survival 
with increasing number of nodes invaded did not differ 
significantly from a linear trend (Xi = 4.18) (Table 14). 

The survival rate was lower and the nodal recurrence higher 

20 
t 

x T3 
A T4 

I I I I I I I I I 
0 3 6 9 12 18 24 36 48 60 

Months 

Fig. 2. Adjusted survival of 430 treated patients with oral 
cancer by T stage. 
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Table 11. Pathological T stage 

PT 

Observed Time to 

survival recurrence 

5-years (3-years) 

Survival 
primary 

recurrence 

(rT stage) 

I 

3 

4 > 
Xf for trend 

P 

Negative margins 

Positive margins 

x: 
P 

45”” (23-63O”) 

25”” (9-45”“) 

19s” (6-36”“) 

5*, (l-350,) 

27”” (11-59”“) 
41”” (24-569”) 

6.11 

10.02 

31”” (21-40”“) 

Median survival 

27 months 

(17-38) 

39”” (19-70”“) 0”” 

5.73 2.09 

<0.02 N.S. 

18”” (9-36”“) 51”” (34-66O”) 

Median survival 

8 months 

B-12) 

41”” (17-81”“) 

8.73 5.85 2.92 

< 0.005 >0.02 N.S. 

Table 12. Clinical N stage Cell kinetics and other parameters 

N stage 

Observed Nodal 

survival recurrence 

(5-years) rate (2-years) 

5-year 

survival 

after nodal 

recurrence 

(rN stage) 

No 44”” (37-49”“) 24”,; (19-31?“) N.A. 

N, 29”” (18-394”) 30”” (21-45”“) 25”” (15-38”s”) 

N? 18”t” (8-309”) 41”” (25-65”;“) 21”” (10-33”“) 

N, 11”” (3-220”) 43’3” (13-91”“) 0”” 

Xf for trend 108.1 6.14 6.77 

P <0.0001 <0.025 <O.Ol 

Table 13. Node level in neck 

Level in neck 

I 

II 

Observed survival 

(3-years) 

35”” (24-45”“) 

23”” (14-32”“) 

III 

IV J 
14”b (2-359”) 

Xf Tar trend 3.21 

P N.S. 

in those patients with extranodal disease. The former was 
significant, the latter not. 

Multivariate analysis of survival 

Cox’s regression demonstrated that only T stage and N stage 
were predictors of (observed) survival (P<O.OOOl, z= -3.75 
and P=O.OOll, .a= - 1.94). When adjusted, survival was 
studied the respective figures were similar (PC 0.0001, 
z= -2.05, and P<O.OOOl, z= -0.34). 

Only 16 tumours in this series have been studied in relation 
to these parameters. Ploidy and labelling index have been 

measured by flow cytometry and S phase fraction and potential 
doubling time calculated. In addition Ki67 and E-cadherin 
expression have been studied on these specimens. Although 

the numbers are small, none of these parameters appear to be 
indicators of survival. 

DISCUSSION 
In a previous paper, Stell [43] showed that the only 

relationship between host factors was that between age and 
performance status. He also found that patients with advanced 
tumours (stage III and IV) were more likely to be men in poor 
general condition. As regards survival he found that when 

adjusted survival was studied on treated patients none of the 
host factors had any effect. 

The present study demonstrates an association between T, 

tumours in the buccal site, T, tumours and tongue, T4 tumours 
and the floor of the mouth, and T, tumours and the roof of the 
mouth. Regarding N stage and site, tumours of the roof of the 

100 a 

Y 

80 

\\ -X 

NO -x-x-_ 
Nl 
N2 

N3 

I I I I I I I I I I 
0 3 6 9 12 18 24 36 48 60 

Months 

Fig. 3. Adjusted survival of 430 treated patients with oral 
cancer by N stage. 



14 A.S. Jones 

Table 14. Pathological N stage 

Number of Observed Nodal recurrence 
nodes 3-year survival (2-years) 

0 

1 
2 
3+ 
X2 (d.f.) 
P 
Xf for trend 
P 

ECR 
-ve 

+ve 

X: 
P 

49% (33-62%) 
46% (23-65%) 
27% (6-53%) 
11% (l-30%) 
28.95 (4) 

<O.OOl 
24.77 

<0.0001 

32% (17-48%) 
Median survival 
19 months 
(13-38) 
Median survival 
10 months 
(7-17) 
5.73 
< 0.025 

19% (ll-33%) 
48% (30-70%) 
67% (38-93%) 

15.43 (4) 
0.0005 

11.46 
<O.OOl 

44% (28-66%) 

65% (38-91%) 

0.70 
N.S. 

mouth tended not to produce nodes whereas tumours of the 
floor of the mouth had nodes at presentation in 45% of cases. 
T,_, tumours tended not to produce neck node metastases. 

Advanced tumours, however, were frequently associated with 
this event. 

When studying survival by univariate analysis tumours of 
the tongue tended to produce late neck node recurrences and 
reduced survival. Worsening histological grade had a slight 

adverse affect on survival. Univariate analysis showed that 
survival fell with increasing T stage as did survival after a 
primary recurrence. Positive margins on histological examin- 

ation of a resected specimen adversely affected survival with 
advanced pathological T stage (Pt3 and Pt4) and positive 
resection margins heralding a dismal prognosis. Increasing N 

stage adversely affected survival and this finding was main- 
tained when studying pathological N stage. Extranodal spread 
also adversely affected survival. 

Whilst univariate analysis studies the observed events the 

conclusions that may be drawn are limited. The present paper 
studies 524 patients; a large enough number to allow 
multivariate analysis to be used. A large series of patients such 

as that presented allows meaningful deductions to be made 
from the results of such an analysis. Cox’s multivariate 

regression was carried out on both observed (crude) survival 
and on survival adjusted to take into account only oral cancer 
deaths. Only two parameters significantly affected survival and 
these were T stage and N stage. Both were highly significant 

both for the observed and adjusted figures and demonstrated 
(as one might expect) that advancing T and N stage adversely 
affect survival. 

The present study, then, supports the commonsense view 
that patients with oral cancer should be treated as early as 
possible and every effort should be made to identify such 

disease. 
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