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Ki-67 expression in non-tumour epithelium adjacent to oral
cancer as risk marker for multiple oral tumours
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OBJECTIVE: The aim of this study was to determine

whether the differential assessment of epithelial prolif-

eration is useful to diagnose premalignant fields and

assess the risk of multiple tumours.

MATERIAL AND METHODS: We analysed 83 oral carci-

nomas with associated non-tumour epithelium classified as

distantorcloseaccordingtoitsdistance(>or<1 cm)fromthe

invasionpoint,andassquamoushyperplasia,mild,moderate,

severedysplasiaorcarcinomainsitu.Twenty-fivehealthyoral

mucosa samples were used as controls. An immunohisto-

chemical technique was applied using Mib-1. Ki-67 in pre-

malignant epithelium was assessed in basal layer, parabasal

layer,mediumandupperthird.

RESULTS: Parabasal expression was significantly higher

or showed a tendency to be higher in close and distant

epithelia with any histological grade than in the controls.

Parabasal Ki-67 significantly differed between distant

epithelia associated with multiple vs single tumours

(P < 0.001) and between distant epithelia associated with

multiple tumours vs controls (P < 0.001). This difference

was not observed between distant epithelia associated

with single tumours and controls (P = 0.175). The cut-off

point that differentiated epithelia associated with multi-

ple tumours was >50% of Ki-67 + parabasal cells in dis-

tant epithelia, which yielded 0.88 sensitivity and 0.79

specificity.

CONCLUSIONS: The concept of a precancerous field

may be linked to an increase in the proliferative activity

of parabasal cells.
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Introduction

The development of multiple tumours is a major issue
for the prognosis of oral squamous cell carcinoma
(OSCC) patients after local surgery and radiotherapy,
with an incidence of 17–30% and annual risk of 3–10%
(Tabor et al, 2001). When the index tumour has been
completely resected, a new cancer might be attributable
to a genetically altered field (Braakhuis et al, 2003).
Second tumours that appear on precancerous fields are
designated second field tumours because they share early
oncogenic alterations with the first tumour and with the
field, mainly mutations of TP53 and loss of hetero-
zygosity (LOH) in 3p, 9p and 17p. By contrast, second
primary tumours are genetically independent, recur-
rences are genetically identical and localized in the same
anatomical area and metastases are genetically identical
and localized in different organs (Mao et al, 1996;
Partridge et al, 2000; Rosin et al, 2000). The diagnosis
of premalignant fields is important because of the
increased risk of developing multiple field tumours
(Braakhuis et al, 2002) and its implications for preven-
tion, therapy and prognosis. Currently, a reliable
diagnosis of premalignant fields requires the use of
molecular techniques (mutational and LOH analysis)
(Braakhuis et al, 2002) that are not routinely applied
because of their cost and complexity. Early genetic
alterations of chromosomal loci 3p, 9p and 17p in these
fields imply a function loss of important tumour
suppressor genes and the acquisition of proliferative
and expansive advantages by field cells, which presum-
ably substitute healthy oral mucosa and create a mucosal
area with an enhanced risk of developing multiple
tumours (Tabor et al, 2003). Tabor et al (2003) found
an excellent correlation between oncogenic changes in
premalignant fields (LOH in 3p, 9p, 17p, 8p, 13q and
18q) and the percentage of proliferative cells in the whole
thickness of dysplastic epithelia. However, premalignant
fields do not necessarily show recognizable clinical
(leucoplasia and erythroplasia) or histopathological
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(epithelial dysplasia) features. Furthermore, only some
cell layers (basal and parabasal) are normally prolifera-
tive in non-dysplastic epithelia. Proliferative cell counts
in the whole epithelial thickness do not allow evaluation
of the implications and the clinical and prognostic
relevance of cell proliferation at different epithelial levels
(Gonzalez-Moles et al, 2000). Given the essentially
proliferative nature of premalignant fields, the objective
of this study was to determine whether the differential
assessment of epithelial proliferation by layer, applying
immunohistochemical methods (Ki-67 expression), is a
useful tool to diagnose premalignant fields and assess the
risk of developing multiple tumours.

Patients and methods

We studied 83 OSCC patients who had non-tumour
epithelium associated with the invasive tumour. They
were derived from 67 patients aged 27–91 years
(60.0 ± 11.6) under treatment at the Jaen Hospital
Complex (Spain); 51 patients (76.1%) were male and 38
(73%) were smokers or ex-smokers. After the study had
been approved by the hospital ethics committee, the
hospital records of patients were reviewed and data were
gathered on the clinicopathological characteristics of
lesions. The histological grade of non-tumour epithe-
lium adjacent to the invasive carcinoma was assessed on
4-lm tissue sections. Non-tumour epithelium adjacent
to the carcinoma was classified as distant or close to the
tumour according to its localization at a distance of
more or <1 cm from the point of invasion. The distance
was calculated by counting 1000 cells in the basal layer
from this point and considering the average cell diam-
eter to be 10 lm (van Houten et al, 2002). We adopted
1 cm as the cut-off point because this is half the distance
(2 cm) proposed by Hong et al (1990) to distinguish a
second tumour from a recurrence, hence cell prolifera-
tion at a greater distance may be considered secondary
to the expansive growth of a premalignant field. In
addition, the UK guidelines (Woolgar, 2006) has estab-
lished 0.5 cm as the safe distance for considering a
surgical margin to be tumour-free, therefore we believe
that any tumour arising at a greater distance than 1 cm
should not be deemed a recurrence of the primary
tumour. Although we acknowledge that this decision is
to some degree arbitrary and open to debate, there are
no data in the literature to allow us to differentiate in a
more precise and relevant manner between epithelia that
are proximal or distant from a tumour. WHO classifi-
cations (Barnes et al, 2005) were used to diagnose
epithelial dysplasia and assess the epithelial histological
grade as squamous hyperplasia, mild dysplasia, moder-
ate dysplasia, severe dysplasia or carcinoma in situ.
Clinicopathological variables were considered missing
when not found in the clinical records or, in the case of
non-tumour epithelium histological grade, when there
was inadequate non-tumour epithelium for a reliable
evaluation of dysplasia.

The presence of second tumours was recorded
according to the following criteria: derivation from
surface epithelium and not from the deep surgical

margin of the index tumour (Johnson et al, 2005);
complete resection of the primary tumour according to
conventional histopathological assessment of the sur-
gical margin (Tabor et al, 2002); presence of at least
2 cm of non-tumour epithelium between second and
index tumours, based on clinical, surgical and histo-
pathological findings (Hong et al, 1990); and onset
‡6 months after appearance of the index tumour
(metachronic carcinoma; Hashibe et al, 2005).

The control group comprised 25 samples of healthy
oral epithelium adjacent to benign non-inflammatory
mucosal lesions (mucoceles, 22 cases) obtained from the
paraffin block archives of the Pathology Department of
the Jaen Hospital Complex and gingival mucosa adja-
cent to premolars that were extracted for orthodontic
purposes in adults (three cases) obtained from the
school of Dentistry of Granada. Inclusion criteria for
controls were: clinical and histological mucosa normal-
ity, absence of inflammatory infiltrate and derivation
from a non-smoking patient (data from hospital clinical
records). The case and control groups were from
patients within the same age range.

Immunohistochemistry
For the immunohistochemical staining, 4-lm sections
were cut from paraffin blocks. The peroxidase–antiper-
oxidase technique was used, performing immunohisto-
chemical analysis by means of the avidin–biotin method.
The immunohistochemical study was performed auto-
matically, using Autostainer Link equipment (Dako,
Carpinterı́a, CA, USA) and EmVision� FLEX reagents
(K8002; Dako, Carpinterı́a, CA, USA). The manufac-
turer’s instructions were rigorously followed. This sys-
tem allows deparaffinization and rehydration followed
by recovery of the heat-induced epitope. A reproducible
recovery of the epitope is ensured by completely loading
the slide recipient, guaranteeing an identical heating of
all sections in each cycle. We used the primary antibody
Mib-1 (Dako), recommended by the manufacturer for
this automatic system. Counterstaining was performed
using the EmVision� FLEX Hematoxylin system
(K8008; Dako), which gives a light blue nuclear stain,
followed by permanent mounting of the samples in
DPX. For the negative control, the primary antibody
was replaced with phosphate buffer saline. For the
positive control, tissue was used from an OSCC known
to intensively express Ki-67. The result was considered
positive when a brown colour appeared in cell nuclei.
Ki-67 expression in premalignant epithelium was
assessed in four randomized high-power fields (40·),
dividing the epithelium thickness into four compart-
ments: basal layer, parabasal layer (formed by approx-
imately four cell rows), medium third and upper third.
Total cell number and number of positive cells were
counted in each field and compartment, obtaining a
mean expression percentage in each epithelial compart-
ment for every case.

Cases and controls were assigned to one of the
following categories: 0% positive cells ()), 1–25%
positive cells (+), 26–50% positive cells (++), 51–75%
positive cells (+++), or>75%positive cells (++++)
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(Figure 1). The histological and immunohistochemical
analyses were always performed by the same examiner
(MAGM), who was blind to the clinical stage, treatment
or course of the disease.

Statistical methods
SPSS-Windows v.15.0 (SPSS Inc., Chicago, IL, USA) was
used for descriptive purposes. P-values were calculated
using SUDAAN v.7.0 (Research Triangle Institute,
Durham, NC, USA), with design WR (with-replace-
ment) to account for clustering (multiple oral cancers
within patients). The procedures used are indicated in
Table 4 and 5 footnotes. In some analyses the original
Ki-67 expression scale was converted into a quantitative
scale by considering the mean value of each interval, as
follows: 0% ()) for <1% interval; 13% (+) for 1–25%;
38% (++) for 26–50%; 63% (+++) for 51–75% and
88% (++++) for 76–100% interval. The discriminant
ability of parabasal Ki-67 expression in distant epithe-
lium to differentiate between patients with multiple and
single tumours was analysed as follows. First, the
proportions of multiple tumours observed for each
Ki-67 expression value were contrasted by means of the
Mantel-Haenszel test for linear association, based on a
chi-square distribution (v2MH) with 1 d.f. Then, the area
under the Receiver Operating Characteristic (ROC)
curve (and standard error) was calculated by means of
the Wilcoxon statistic (Hanley and McNeil, 1982).
Finally, sensitivity (Se) and specificity (Sp) were calcu-
lated for parabasal Ki-67 expression in distant epithe-
lium at the cut-off point giving the best (the highest)
Youden Index, i.e. Se + Sp ) 1 (Youden, 1952).

Results

Table 1 shows results for tumour clinicopathological
variables. The most frequent localization was the tongue
(45 cases; 54.2%) and the most frequent clinical

presentation was ulceration of malignant appearance
(33 cases; 46.5%). In this series, 25 cases (32.5%) were
T1, 29 cases (37.7%) T2, 49 cases (63.6%) N0 and 61
cases (79.2%) M0. Table 2 shows data on the multiple
tumours in 10 of the patients (15%). Among the 65 non-
tumour epithelia close to invasive carcinomas (close
epithelia), 16 (24.6%) had squamous hyperplasia, 14
(21.5%) mild dysplasia, 25 (38.5%) moderate dysplasia
and 10 (15.4%) severe dysplasia ⁄ carcinoma in situ.
Among the 48 epithelia distant from invasive carcino-
mas (distant epithelia), 28 (58.3%) had squamous
hyperplasia, five (10.4%) mild dysplasia, 14 (29.2%)
moderate dysplasia and one (2.1%) severe dyspla-
sia ⁄ carcinoma in situ. The examiner did not report on
the histological grade of adjacent epithelia in 18 of the
83 samples because of inadequate tissue availability.
Only 48 of the 83 tumours in the study had non-tumour
epithelium distant from the invasive carcinoma. Table 3
shows the percentage expression of Ki-67 in control
epithelia and in non-tumour epithelia adjacent to
carcinomas. The maximum level of parabasal Ki-67
expression (++++) was found in 49.2% of close
epithelia and in 47.9% of distant epithelia, while no or
very low parabasal Ki-67 expression was detected in
18.4% of close epithelia. Ki-67 expression was compared
between control epithelia and non-tumour epithelia
adjacent to the carcinoma as a function of the epithelial
histological grade (Table 4). Parabasal expression was
significantly higher or showed a tendency to be higher in
close and distant epithelia with any histological grade
than that in the controls. Cell proliferation in basal and
parabasal layers and medium third of close epithelia was
significantly higher in dysplasias vs hyperplasias. Ki-67
expression in parabasal layers and medium third of close
epithelia was significantly higher in severe dysplasias ⁄
carcinomas in situ than in other epithelial histological
grades. In distant epithelia, only the expression of Ki-67
in the medium-third differentiated dysplasias from

(a) (b)

Figure 1 (a) Ki-67 expression in parabasal
layers of distant epithelium from a patient
who developed second tumours. Sixty-three
per cent (+++) of the parabasal cells are
proliferating. Very few basal cells express
Ki-67 (immunohistochemical technique, 20·;
scale bar = 100 lm). (b) Ki-67 expression in
parabasal layers in distant epithelium of a
patient developing a single tumour. A total of
37% of the parabasal cells are proliferating
(immunohistochemical technique, 40·; scale
bar = 100 lm)
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hyperplasias. Table 5 shows Ki-67 expression in control
epithelia and those adjacent to oral tumours according to
the presence or not of multiple tumours. We highlight the
significant difference in parabasal expression of Ki-67
between distant epithelia associated with multiple vs
single tumours and control (P < 0.001, respectively).
This difference was not observed between distant epithe-
lia associated with single tumours and the controls
(P = 0.175). With regard to the discriminant ability of
parabasal Ki-67 in distant epithelium to differentiate
between patients with multiple vs single tumours, a linear
association [v2MH (1 gl) = 18.63, P < 0.001] was

found, with an area under the ROC curve (±s.e.) of
0.83 ± 0.06 [95% confidence interval (CI): 0.69–0.92].
The optimal cut-off point (according to Youden criteria)
was ++ ⁄+++ (>50% of Ki–67 + expression),
which yielded 0.88 sensitivity (95% CI:0.68–0.97) and
0.79 specificity (95% CI:0.58–0.93).

Discussion

The main findings of this study were significantly higher
cell proliferation rate in parabasal layers of non-tumour
epithelia distant from multiple carcinomas than in
epithelia distant from single carcinomas or control
epithelia and the similar rate between epithelia distant
from single carcinomas and the controls. Given the close
association reported between Ki-67 expression and
LOH in 3p, 9p and 17p (early oncogenic events in
premalignant fields), with a sensitivity of 86% and
specificity of 100% (Tabor et al, 2003), increased
parabasal proliferation in epithelia distant from multiple
carcinomas might identify them as premalignant fields.
Accordingly, the second tumours in the present patients
would appear to correspond to second field tumours. By
contrast, the absence of significant differences in para-
basal proliferation rate between epithelia distant from
single tumours and controls (P = 0.226) presumably
indicates that they did not arise from expansive prema-
lignant fields. However, it was recently suggested that
malignant epithelial clones may result not only from
genetically altered somatic SC but also from oncogenic
events that initially affect a parabasal cell (Gat et al,
1998; Zhu and Watt, 1999; Perez-Losada and Balmain,
2003; Costea et al, 2006). In accordance with this
hypothesis, our results indicate that parabasal cells
may be targets for oncogenic events that increase their
cell proliferation rate but maintain their capacity to
develop terminal differentiation. This would augment
the pool of cells susceptible to new oncogenic events and
hence the risk of multiple tumour development. Our
results point to a further step in oral oncogenesis that
involves the loss of terminal differentiation in some
parabasal cells, as the proliferation rate in more
superficial areas of epithelium was significantly or
close-to-significantly higher in dysplasias vs hyperplasias
and significantly higher in severe dysplasias ⁄ carcinomas
in situ vs other histological grades. The idea that
precancerous fields are associated with greater prolifer-
ation in the parabasal layer also has implications for the
growth of the fields. According to the current model of
precancerous field expansion, the entire thickness of
healthy epithelium would be replaced by genetically
altered field cells (Braakhuis et al, 2003; Perez-Losada
and Balmain, 2003), whereas our results indicate that
only parabasal cells are replaced by parabasal cells with
a higher proliferation rate. We therefore hypothesise
that this advance border of only three or four cell layers
(laminar expansion) would facilitate field growth.

Our statistical analysis showed that the parabasal
proliferative cut-off point differentiating precancerous
fields that developed multiple carcinomas from those
that developed single carcinomas was >50%

Table 1 clinicopathological parameters of tumours (n = 83)a

Variable n (%)

Localization
Tongue 45 (54.2)
Mouth floor 13 (15.7)
Floor + tongue 10 (12.0)
Trigone 4 (4.8)
Otherb 11 (3.3)

Clinical presentation
Ulcer 33 (46.5)
Tumour 22 (31.0)
Leucoplakia + tumour 8 (11.3)
Otherc 8 (11.3)
Missing 12

Size
T1 25 (32.5)
T2 29 (37.7)
T3 10 (13.0)
T4 13 (16.9)
Missing 6

Adenopathies
N0 49 (63.6)
N1 19 (24.7)
N2a 5 (6.5)
N2b 2 (2.6)
N2c 1 (1.3)
N3 0 (0.0)
NX 1 (1.3)
Missing 6

Metastasis
M0 61 (79.2)
M1 1 (1.3)
MX 15 (19.5)
Missing 6

Stage
I 20 (26.0)
II 19 (24.7)
III 19 (24.7)
IVa 18 (23.4)
IVb 0 (0.0)
IVc 1 (1.3)
Missing 6

Degree of differentiation
Well differentiated 31 (41.9)
Moderately differentiated 26 (35.1)
Poorly differentiated 17 (23.0)
Missing 9

aCorresponding to 67 patients.
bBuccal mucosa + trigone (n = 1), buccal mucosa (n = 3), soft
palate + buccal mucosa (n = 2), lower lip (n = 2) and gingiva
(n = 3).
cLichen planus + ulcer (n = 2), erythroleucoplakia (n = 3) and
leucoplakia + ulcer (n = 3).
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Ki-67 + parabasal cells. Prospective studies are needed
to verify the usefulness of this cut-off point to select
patients with a risk of developing multiple tumours and
to diagnose premalignant fields, for example, taking
multiple intra-operative biopsies of oral mucosa at
surgery of the primary tumour.

The presence of parabasal cells in proliferative states
and their different significance as a function of their
proliferation rate raise questions about the selection of
controls in oral epithelium proliferation studies.
Authors such as Tabor et al (2003) consider parabasal
proliferation without proliferation in the medium and

Table 2 Clinicopathological characteristics of
patients with multiple tumours (n = 10
patients and 27 tumours)

Patient Agea Sex Tumour Localization T N M G. diferent.

1 54 M 1 R mobile tongue T1 N1 Mx WD
2 R base of tongue T1 N1 Mx WD

2 45 M 1 R tongue + floor T4 N1 M0 MD
2 L tongue + floor T4 N1 M0 MD

3 61 M 1 R mouth floor T4 N0 M0 WD
2 L mouth floor T4 N0 M0 MD

4 49 M 1 L base of tongue T1 N1 Mx MD
2 L mobile tongue T1 N1 Mx MD

5 62 F 1 L mobile tongue T2 N0 M0 MD
2 Anterior mouth floor T2 N0 M0 MD

6 70 F 1 L base of tongue T2 N0 M0 PD
2 L mobile tongue T2 N0 M0 MD
3 R mobile tongue T2 N0 M0 MD

7 68 M 1 L mobile tongue T2 N1 M0 MD
2 L base of tongue T2 N1 M0 MD
3 Anterior mouth floor T2 N1 M0 MD

8 52 F 1 L mobile tongue T4 N0 M0 WD
2 R base of tongue T4 N0 M0 WD
3 R oral mucosa T3 N0 M0 WD

9 49 M 1 L anterior mouth floor T1 N0 M0 MD
2 R anterior mouth floor T1 N0 M0 MD
3 R base of tongue T1 N0 M0 WD

10 63 F 1 Anterior lower gingiva T3 N0 M0 MD
2 R lower gingiva T2 N0 M0 WD
3 Lower lip T2 N0 M0 WD
4 R trigone T2 N0 M0 WD
5 L upper gingiva T1 N0 M0 WD

aMean ± s.d. = 57.3 ± 8.6 years.
R, right; L, left; WD, well differentiated; MD, moderately differentiated, PD, poorly
differentiated.

Table 3 Percentage expression of Ki-67 in
control epithelia (n = 25) and epithelia
adjacent to oral tumours (n = 83)a

Epithelium

Ki-67 expression (%)

Mean ± s.d.b
Negative
(0%)

+
(1–25%)

++
(26–50%)

+++
(51–75%)

++++
(76–100%)

Controls (n = 25)
Basal layer 4 68 24 4 0 20.5 ± 14.5
Parabasal layer 0 56 44 0 0 24.0 ± 12.7
Medium third 100 0 0 0 0 0.0 ± 0.0
Upper third 100 0 0 0 0 0.0 ± 0.0

Adjacent epithelium close
to tumour (n = 65)c

Basal layer 0 33.8 23.1 16.9 26.2 46.8 ± 30.1
Parabasal layer 1.5 16.9 12.3 20 49.2 62.8 ± 29.7
Medium third 40 33.8 13.8 9.2 3.1 18.2 ± 23.2
Upper third 84.6 10.8 0 3.1 1.5 4.7 ± 15.5

Adjacent epithelium distant
from tumour (n = 48)d

Basal layer 0 81.3 4.2 4.2 10.4 23.9 ± 24.7
Parabasal layer 4.2 35.4 6.3 6.3 47.9 53.1 ± 36.3
Medium third 58.3 22.9 14.6 4.2 0 11.2 ± 17.2
Upper third 95.8 0 2.1 2.1 0 2.1 ± 10.5

aCorresponding to 67 patients.
bMean ± standard deviation of percentage of expressing cells.
cThe difference with the total 83 tumours corresponds to inadequate tissue availability.
dOnly 48 of the 83 tumours in the study had non-tumour epithelium distant from the invasive
carcinoma.

Parabasal cells in OSCC
MA González-Moles et al

72

Oral Diseases



T
a
b
le

4
C
o
m
p
a
ri
so
n
o
f
K
i-
6
7
ex
p
re
ss
io
n
(m

ea
n
±

s.
d
.)
a
b
et
w
ee
n
co
n
tr
o
l
ep
it
h
el
ia

(n
=

2
5
)
a
n
d
ep
it
h
el
ia

a
d
ja
ce
n
t
to

o
ra
l
tu
m
o
u
rs

(n
=

8
3
)b

a
s
a
fu
n
ct
io
n
o
f
h
is
to
lo
g
ic
a
l
g
ra
d
e

E
p
it
h
el
iu
m

H
is
to
lo
g
ic
a
l
g
ra
d
e
in

a
d
ja
ce
n
t
ep
it
h
el
ia

S
el
ec
te
d
co
n
tr
a
st
s,
P
-v
a
lu
ed

C
o
n
tr
o
l
(
C
)

H
y
p
er
p
la
si
a
(
H
)

M
il
d

d
y
sp
la
si
a
(
L
)

M
o
d
er
a
te

d
y
sp
la
si
a
(
M
)

S
ev
er
e
d
y
sp
la
si
a

⁄
ca
rc
in
o
m
a
in

si
tu

(S
)

G
lo
b
a
l

P
-v
a
lu
ec

C
vs

H
C

vs
L

C
vs

M
C

vs
S

H
vs

L
+

M
+

S
H

+
L
+

M
vs

S

C
lo
se

ep
it
h
el
iu
m

(n
)e

2
5

1
6

1
4

2
5

1
0

B
a
sa
l
la
y
er

2
0
.5

±
1
4
.5

1
9
.2

±
1
7
.1

6
1
.2

±
2
6
.8

5
4
.0

±
3
0
.5

5
3
.0

±
2
4
.2

<
0
.0
0
1

0
.8
0
8

<
0
.0
0
1

<
0
.0
0
1

<
0
.0
0
1

<
0
.0
0
1

0
.3
9

P
a
ra
b
a
sa
l
la
y
er

2
4
.0

±
1
2
.7

4
5
.0

±
3
7
.1

7
5
.5

±
1
9
.0

6
2
.0

±
2
9
.3

7
5
.5

±
1
3
.2

<
0
.0
0
1

0
.0
2
7

<
0
.0
0
1

<
0
.0
0
1

<
0
.0
0
1

0
.0
1
7

0
.0
2
6

M
ed
iu
m

th
ir
d

0
.0

±
0
.0

0
.0

±
0
.0

1
1
.1

±
9
.8

2
2
.4

±
2
0
.3

4
6
.7

±
3
1
.3

<
0
.0
0
1

g
<

0
.0
0
1

<
0
.0
0
1

<
0
.0
0
1

<
0
.0
0
1

0
.0
0
2

U
p
p
er

th
ir
d

0
.0

±
0
.0

0
.0

±
0
.0

0
.0

±
0
.0

2
.6

±
5
.3

2
4
.0

±
3
3
.8

0
.0
5
8

g
g

0
.0
1
3

0
.0
5
6

0
.0
5
7

0
.0
6
9

D
is
ta
n
t
ep
it
h
el
iu
m

(n
)f

2
8

5
1
4

1
B
a
sa
l
la
y
er

1
5
.7

±
1
0
.4

1
8
.0

±
1
1
.2

3
9
.8

±
3
7
.3

6
3
.0

±
0
.0

0
.2
6
3

0
.1
6
7

0
.6
4
2

0
.3
0
3

h
0
.1
6
3

h
P
a
ra
b
a
sa
l
la
y
er

4
4
.2

±
3
6
.3

5
3
.0

±
3
7
.9

6
8
.4

±
3
2
.8

8
8
.0

±
0
.0

<
0
.0
0
1

0
.0
2
1

0
.0
6
3

<
0
.0
0
1

h
0
.0
7
4

h
M
ed
iu
m

th
ir
d

3
.7

±
8
.4

1
2
.8

±
1
5
.5

2
1
.8

±
2
0
.0

6
3
.0

±
0
.0

<
0
.0
0
1

0
.0
1
6

0
.0
4
3

0
.0
0
4

h
0
.0
0
4

h
U
p
p
er

th
ir
d

1
.4

±
7
.2

0
.0

±
0
.0

0
.0

±
0
.0

6
3
.0

±
0
.0

0
.3
4
8

0
.3
0
2

g
g

h
0
.6
0
2

h

a
M
ea
n
±

st
a
n
d
a
rd

d
ev
ia
ti
o
n
o
f
p
er
ce
n
ta
g
e
o
f
ex
p
re
ss
in
g
ce
ll
s.

b
C
o
rr
es
p
o
n
d
in
g
to

6
7
p
a
ti
en
ts
.

c
S
U
D
A
A
N

R
E
G
R
E
S
S
p
ro
ce
d
u
re

to
co
rr
ec
t
fo
r
cl
u
st
er
in
g
(m

u
lt
ip
le

o
ra
l
ca
n
ce
rs

w
it
h
in

p
a
ti
en
ts
).
F
o
r
d
is
ta
n
t
ep
it
h
el
ia
,
th
e
se
v
er
e
a
n
d
m
o
d
er
a
te

d
y
sp
la
si
a
ca
te
g
o
ri
es

w
er
e
co
ll
a
p
se
d
.

d
S
U
D
A
A
N

D
E
S
C
R
IP
T
p
ro
ce
d
u
re

to
co
rr
ec
t
fo
r
cl
u
st
er
in
g
(m

u
lt
ip
le

o
ra
l
ca
n
ce
rs

w
it
h
in

p
a
ti
en
ts
).

e
In

th
e
ca
se

o
f
ep
it
h
el
ia

a
d
ja
ce
n
t
to

tu
m
o
u
rs
,
th
e
d
iff
er
en
ce

w
it
h
th
e
to
ta
l
o
f
8
3
tu
m
o
u
rs

co
rr
es
p
o
n
d
s
to

in
a
d
eq
u
a
te

ti
ss
u
e
a
v
a
il
a
b
il
it
y
.

f O
n
ly

4
8
o
f
th
e
8
3
tu
m
o
u
rs

in
th
e
st
u
d
y
h
a
d
n
o
n
-t
u
m
o
u
r
ep
it
h
el
iu
m

d
is
ta
n
t
fr
o
m

th
e
in
v
a
si
v
e
ca
rc
in
o
m
a
.

g
C
o
m
p
a
ri
so
n
u
si
n
g
S
U
D
A
A
N

w
a
s
n
o
t
p
o
ss
ib
le

b
ec
a
u
se

a
ll
v
a
lu
es

w
er
e
0
in

o
n
e
ca
te
g
o
ry
.

h
C
o
m
p
a
ri
so
n
w
a
s
n
o
t
p
o
ss
ib
le

d
u
e
to

la
ck

o
f
d
a
ta

in
th
e
se
v
er
e
d
y
sp
la
si
a

⁄C
IS

g
ro
u
p
.

Parabasal cells in OSCC
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upper third of the epithelium to be normal. In fact,
studies rarely provide details on the origin of oral
mucosa used as control, which is usually reported simply
as healthy oral mucosa (Macluskey et al, 2000; Fan
et al, 2006; Takeda et al, 2006; Abbas et al, 2007). We
have the impression that the control samples used by
many authors are mucosa obtained from edentulous
areas obtained during implant placement or from
apparently healthy areas distant from oral carcinomas
and obtained during tumour surgery. We believe that
these samples are not valid as controls, because eden-
tulous areas subjected to masticatory trauma habitually
develop frictional keratosis, presumably associated with
an increase in the proliferation rate of parabasal cells.
We do not believe that mucosa distant from oral
carcinoma should be accepted as a control, as it may
be undergoing proliferative precancerous changes that
are not clinically or histopathologically evident. Finally,
oral mucosa from a smoker should not serve as a control
because tobacco may also generate proliferative changes.
We consider the selection of controls to be a critical issue
in this research line. Besides excluding the types of
sample mentioned above, controls should be clinically
and histopathologically normal and contain no
inflammatory infiltrate. This approach is essential to
establish the true value of epithelial and especially
parabasal proliferation as a marker of a precancerous
field.

Finally, this study detected epithelia close to the
invasive carcinoma that had no or very low Ki-67
expression in all epithelial layers. In our opinion, this
finding indicates that tumour development may not only
be attributed to a progressive and slow accumulation of
early and late oncogenic events. It may also result from
the sudden development by a cell of oncogenic altera-
tions that allow it to acquire proliferative and invasive
phenotypes that are not dependent on pre-existing
disorders in a precancerous field.

In short, according to the present findings, an increase
in the proliferation rate in parabasal layers of oral
epithelia distant from an OSCC is an indicator of the
risk of developing new tumours. Further studies are
required to evaluate the genetic changes associated with
an increase in parabasal proliferation and to determine
their similarity with observations in premalignant fields.
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