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Abstract 
Salivary gland tumors are rare neoplasias with approximately 34 different histological types. Because they have a considerably histological 
and biological behavior variability, salivary gland tumors represent a challenge both for the pathologist and the surgeon regarding their 
diagnosis, prognosis and treatment. Evaluation of mitotic index in case of Ki-67 and p53 expression has proved to be useful in predicting the 
biological aggressiveness in many tumors. In this study, we have analyzed the p53 and Ki-67 immunohistochemical expressions in 40 cases of 
salivary gland tumors, their correlations with clinicopathological factors and the prognostic relevance and diagnostic value of the results 
obtained. We analyzed eight pleomorphic adenomas (PA), seven Warthin tumors (WT), five basal cell adenomas (BA), four carcinomas ex 
pleomorphic adenoma (CEPA), four mucoepidermoid carcinomas (MEC), four acinic cell carcinomas (AC), four adenoid cystic carcinomas 
(ACC) and four adenocarcinomas not otherwise specified (ADK NOS). p53 positive staining was detected in 18 of the 40 cases studied, with 
higher expression in the malignant salivary tumors investigated. Ki-67 was expressed in 29 cases. High p53 and Ki-67 expression was noted in 
3/4 CEPA, 3/4 ADK NOS and 2/4 MEC. Also, 2/8 PA, 3/7 WT and 2/5 BA were p53 positive and 2/7 WT and 2/5 BA had high Ki-67 mitotic 
index. The investigation of p53 and Ki-67 expression is useful in identifying highly proliferative forms of salivary tumors, with aggressive 
potential of evolution. The evaluation of these proliferative markers seems to have a prognostic value for CEPA, ADK NOS and MEC types 
of salivary tumors. 
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 Introduction 

Tumors of the salivary glands are usually uncommon, 
relatively rare (global incidence is approximately 0.4–13.5 
cases per 100 000 individuals), but recent data sustain a 
growing incidence [1, 2]. Their extremely diverse mor-
phology and heterogeneity, the unpredictability of their 
evolution impact prognosis and therapeutic decision. 

Ki-67 and p53 are considered among the most sensitive 
markers of the proliferative cellular potential. 

p53 is a nuclear phosphoprotein, encoded by a proto-
oncogene on chromosome 17p13 and regulates the cellular 
growth and apoptosis. Inactive in normal cells, p53 faci-
litates the removal of the non-functional or altered cells 
[3]. Because of its short life in the human body, p53 is 
difficult to be detected in normal tissues. Nevertheless, 
in case of mutations, defects of its apoptotic pathway or 
in case of binding to other proteins, it can be present a 
long time in the organism, so the half time of this protein 
increases and this results in increased level of cellular 
p53 concentration. Also, the wild type of p53 has an 
extremely rapid turnover and a low stability, while its 
genic mutations determine a more stabile protein, which 
can be immunohistochemically detected. It is widely 
accepted that p53 gene alterations or the loss of p53 
function represent important steps for the tumorigenesis 

initiation, as the most frequent changes during the malig-
nant progression of different tumoral types. Findings from 
recent research suggest that carcinomatous progression 
is sustained by different succesive genic mutations, and 
the proliferative activity increases in the altered cells at 
the same time with the malignity degree. A significant 
number of studies estimates that the expression of these 
proto-oncogenes and the proliferative activity are corre-
lated with the level of tumoral invasion and prognosis [4]. 

The expression of Ki-67 gene (located on 10q25 
chromosome) is correlated with cellular cycle (it was 
noted in G1 phase of the cell cycle, gradually increases 
in S, G2, it continues to be expressed through M phase 
and finally decreases and disappears). In human neoplasia, 
Ki-67 expression is regarded as a marker for the cellular 
proliferative rate; the detection of its expression is usually 
connected with a high frequency of metastasis and an 
unfavorable prognosis. Numerous studies hypothesize 
that an increased Ki-67 expression is correlated with a 
significant extension of the tumor [5–7]. 

Our study focused on the assessment of the immuno-
histochemical expression of both p53 and Ki-67 in 40 
cases of benign and malignant salivary tumors, aiming to 
establish the possible correlations between the proliferative 
rate and the clinical and morphologic parameters. 
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 Materials and Methods 

The tissue samples prelevated from the 40 investigated 
salivary tumors – 20 benign salivary tumors (BST) and 
20 malignant salivary tumors (MST) were processed (with 
the same protocol): fixation in 10% formaldehyde for  
24 hours, paraffin embedding, Hematoxylin–Eosin (HE) 
staining and sectioning of the tissular blocks (3–4 μm 
thick sections). Tumoral classification and staging is based 
on American Joint Committee on Cancer/Union for Inter-
national Cancer Control (AJCC/UICC) 2002 staging 
system [8]. BST included eight pleomorphic adenomas 
(PA), seven Warthin tumors (WT) and five basal cell 
adenomas (BA). MST included four carcinomas ex 
pleomorphic adenomas (CEPA), four mucoepidermoid 
carcinomas (MEC), four acinic cell carcinomas (AAC), 
four adenoid cystic carcinomas (ACC) and adenocarci-
nomas non otherwise specified (ADK NOS). The most 
numerous tumors were located in parotid gland, the rest 
– in minor salivary glands from oral mucosa and nasal 
wall (eight), from patients with ages between 33–85 years, 
22 males and 18 females. 

The immunohistochemical (IHC) analysis was perfor-
med on serial sections, using EnVision+/HRP+ technical 
kit (Dako, code K4004, Glostrup, Denmark). We have used 
monoclonal mouse anti-human Ki-67 antigen, Mib1 clone 
(Dako Glostrup, Denmark), pre-diluted (ready-to-use, code 
N1633) antibody, pre-treating by boiling in retrieval 
solution (Dako, code S1699, Glostrup, Denmark) for 40 
minutes at 950C, with 15 minutes incubation time at room 
temperature of the primary antibody. Chromogen deve-
loping was performed with DAB (3,3’-diaminobenzidine 
tetrahydrochloride) and the nuclei were stained with 
Mayer’s Hematoxylin. For the positive control, a tonsil 
fragment was included in the study and for negative 
control, the buffer solution replaced the primary antibody. 
For p53 IHC evaluation, we have used the DO-7 clone 
monoclonal antibody (code NP010, Dako, Glostrup, 
Denmark) with pre-treating in retrieval solution (Dako, 
code S1699 Glostrup, Denmark), at pH 6, by boiling for 
20 minutes and incubation with the primary prediluted 
antibody for 30 minutes, visualization with DAB and 
counterstaining with Mayer’s Hematoxylin. For positive 
control, we have used a lymph node metastasis of infil-
trative ductal breast carcinoma. For the negative control, 
buffer solution replaced the primary antibody. The positive 
reaction was considered in the presence of brown shades 
immunostained nuclei. 

The evaluation of the results was performed indepen-
dently by two people who did not have access to clinical 
data. The IHC expression analysis was made in accordance 
with previous studies [9, 10]. 

The assessment of the p53 IHC expression  

The p53-positive IHC reaction was evaluated in areas 
with the greatest number of tumoral cells, with brown 
stained nuclei, selecting three representative fields to 
quantify the obtained results (counted on the 200× micro-
scope field). We have used a Nikon YS 100 microscope 
for an initial fields account and a Nikon Eclipse 55i 
microscope, with digital camera for images acquisition. 

The quantification of p53 reaction was based on the 

appropriate score corresponding to total amount of two 
parameters: stain intensity (0 – not a positive cell in the 
microscopic field; 1 – weakly immunopositive tumoral 
cells; 2 – moderately immunopositive tumoral cells;  
3 – highly immunopositive tumoral cells) and percent of 
immunopositive tumoral cells (0 – no positive cells in 
the microscopic field; 1 – <5% immunopositive tumoral 
cells; 2 – 5–50% immunopositive tumoral cells; 3 – >50% 
of tumoral cells are immunopositive) [9]. 

The total amount of values obtained from the two 
accounted parameters of the three microscopic fields is 
varying from 0 to 6, the resulted score (from 0 to 2) 
being used for the statistical analysis. We considered in 
our study that: 

▪ negative immunoreaction, with 0 score, values 
between 0–2; 

▪ weakly positive immunoreaction, score 1, values 
between 3–4; 

▪ highly positive immunoreaction, score 2, values 
between 5–6. 

The assessment of the Ki-67 IHC expression 

The interpretation of Ki-67 staining was based on 
previous studies [10]. In our study, we selected three 
tumoral areas with the greatest density of positive nuclei 
using a low-power field (40×). All cancer cells from these 
areas were counted manually (1000 cells were counted). 
Two of the authors have analyzed the proportions of 
positive cells and the MI (%) was calculated with the 
same formula: 

100
1000


n

MI  

where MI – mitotic index; n – number of positive 
tumoral cells quantified on 1000 tested cells. 

The reaction for monoclonal MIB-1 antibody was 
considered positive for any intensity of nuclear stain. 
The MI represents the percentage of labeled cells in the 
400× microscope field. The score for the quantitative 
assessment of the result was: 0 – Ki-67 MI from 0–1%; 
1 – Ki-67 MI from 2–5%; 2 – Ki-67 MI ≥5%. The 
resulted score was also used for the statistical analysis, 
considering that the tumors present a high Ki-67 index 
for values ≥5% and a low Ki-67 index for values <5%. 

Statistical analysis 

For the statistical analysis, the unpaired Student’s t-test 
was used. P-values of less than 0.05 were considered 
significant. 

 Results 

p53 IHC expression 

On the examined sections, we observed different 
patterns of p53 positivity of the tumoral cells, following 
three distribution models: 

▪ a focal model – with rare immunopositive neoplasic 
cells (<5%); 

▪ a regional model, with 5–30% immunopositive tumoral 
nuclei; we have identified areas of positive tumoral cells, 
separated by areas of negative tumoral cells; 
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▪ a diffuse model, with immunopositive nuclei in large 
tumoral areas (>50%). 

The results of p53 IHC expression in the two groups 
of tumors, according to their score, were presented in 
Table 1. 

Table 1 – p53 immunohistochemical results in the 
salivary tumors investigated 

Score for p53 No. of cases (n) 
Diagnostic 

0 1 2 Positive Negative

PA (n=8) 6 2 0 2 6 

WT (n=7) 4 3 0 3 4 

BA (n=3) 3 2 0 2 3 

CEPA (n=4) 1 3 0 3 1 

MEC (n=4) 2 2 0 2 2 

AC (n=4) 2 2 0 2 2 

ACC (n=4) 3 1 0 1 3 

ADK NOS (n=4) 1 2 1 3 1 

Total (n=40) 22 17 1 18 22 

PA: Pleomorphic adenoma; WT: Warthin tumor; BA: Basal cell ade-
noma; CEPA: Carcinoma ex pleomorphic adenoma; MEC: Muco-
epidermoid carcinoma; AC: Acinar carcinoma; ACC: Adenoid cystic 
carcinoma; ADK NOS: Adenocarcinoma not otherwise specified. 

The focal and regional distribution models of p53-
positive tumoral cells predominated in BST group, whereas 
the regional and diffuse models were present in the MST. 
In our study, the p53 immunoreaction was considered 
positive in 18 from the 40 investigated cases. From these 
cases, seven (39%) were benign tumors and 11 (61%) 
were malignant tumors. In the group of BST, two PA, 
three WT and two BA were positive, while in the group 
of MST, three CEPA, two MEC, two AC, one ACC and 
three cases of ADK NOS were positive (Figures 1–8). 

We noticed that in the group of BST, the rate of p53-
positive (35%) is smaller than p53-negative cells (65%). 
In the PA and WT cases, the nuclei of the p53-positive 
tumoral cells belong to the tumoral epithelial component. 
We did not identify cells with p53-positive nuclei in the 
lymphoid stroma of WT or in the PA’s myxochondroid 
stroma. Furthermore, the distribution of the p53-immuno-
positive tumoral cells in PA is similar with the areas of 
PA component from the CEPA. Considering the clinico-
pathological factors (regarding gender and age of the 
patients), in benign tumors, from the seven immunopositive 
cases, three were females, four were males; two patients 
were less than 50-year-old (33 and 48-year-old), the other 
five being over 50-year-old (between 53–65-year-old). 

 

Figure 1 – p53 IHC expression in PA (rare positive 
nuclei), ×400. 

Figure 2 – p53 IHC expression in WT, ×400. 

 

Figure 3 – p53 IHC expression in BA, ×400. Figure 4 – p53 IHC expression in CEPA (with high-
grade MEC malignant component), ×200. 
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Figure 5 – p53 IHC expression in high-grade MEC, 
×400. 

Figure 6 – p53 IHC expression in ACC, ×200. 

 

Figure 7 – p53 IHC expression in high-grade acinic cell 
carcinoma, ×400. 

Figure 8 – p53 IHC expression in high-grade ADK NOS, 
×400. 

 

In the group of MST, 55% of cases were immuno-
positive. We noted a much higher frequency of tumor 
cells p53-positive in the CEPA and ADK NOS cases. 
Six from 11 cases of malignant immunopositive tumors 
were in an advanced T stage (pT3, pT4) and in two cases 
the tumoral invasion in the regional lymph nodes was 
present (pN1, pN2). At the time of our study, from the  
20 malignant tumors we have analyzed, according to 

clinical data, only one case of CEPA presented distance 
metastasis (M1, liver), in 13 cases the metastasis were 
absent (M0) and in six cases the clinical data did not 
possessed all the necessary tests to determine the presence 
or the absence of distance metastasis (Mx). In 4/11 cases 
of p53-immunopositive malignant tumors, we have noticed 
vascular invasion (V1) and in 5/11 cases perineural invasion 
(Table 2). 

Table 2 – p53 IHC expression and the clinicopathological factors in the salivary gland tumors 

Clinicopathological factors Resulted score Tumoral type /  
No. of cases SG Gender Age [years] pTN pTNM 

Histopathological  
type Positive (3–6) Negative (0–2)

1 SLG M 51 T3N1 IV C MEC (G2) + ADK NOS (G2) 4 – 

2 PG M 55 T1N0 I AC 4 – 

3 PG M 51 T3N0 III SDC 3 – 
CEPA 

4 PG M 78 T4aN1 IV A ACC – 2 

1 PG F 71 T2N0 III MEC (G1) – 2 

2 P F 30 T1N0 I MEC (G1) – 2 

3 PG M 68 T3N2 IV A MEC (G2) 3 – 
MEC 

4 PG F 85 T2N0 II MEC (G3) 4 – 

1 PG F 64 T3cN0 III AC 4 – 

2 PG M 72 T2N0 II AC 3 – 

3 P F 69 T1N0 I AC – 2 
AC 

4 PG M 46 T1N0 I AC – 0 
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Clinicopathological factors Resulted score Tumoral type /  
No. of cases SG Gender Age [years] pTN pTNM 

Histopathological  
type Positive (3–6) Negative (0–2)

1 PG F 39 T1N0 I ACC – 0 

2 SMG F 58 T4N0 IV A ACC 3 – 

3 SMG M 55 T3N2b IV A ACC – 0 
ACC 

4 PG M 84 T1N0 I ACC – 2 

1 PG F 68 T2N0 II ADK NOS (G3) 5 – 

2 PG M 73 T1N0 I ADK NOS (G2) 4 – 

3 PG F 80 T2N1 II ADK NOS (G3) – 0 
ADK NOS 

4 PG M 78 T4aN0 IV A ADK NOS (G2) 3 – 

CEPA: Carcinoma ex pleomorphic adenoma; MEC: Mucoepidermoid carcinoma; AC: Acinar carcinoma; ACC: Adenoid cystic carcinoma; 
ADK NOS: Adenocarcinoma not otherwise specified; SDC: Salivary ductal carcinoma. Major salivary glands (SG): SLG: Sublingual gland; 
PG: Parotid gland; SMG: Submandibular gland. Minor salivary glands: P: Palatine gland. Gender: M: Male; F: Female. G: Histological grade. 

 
We did not observe significant differences of the p53 

expression dependent on metastatic status or perivascular/ 
perineural invasion. Likewise, we did not obtain statis-
tically significant correlations between the tumoral invasion 
level (pT, pN), the stage of disease (pTNM) and p53 
immunoreaction for the group of malignant salivary 
tumors from our study. From the 11 cases of positive 
tumors, four were female and seven males, aged over  
50 years (51–85-year-old). 

Comparing the quantitative values obtained after the 
evaluation of p53-expression in BST group with those 
obtained for the MST group, using the unpaired Student’s 
t-test, we did not observed any statistically significant 
differences. The obtained p-value was 0.157 (Figures 9 
and 10). 

Ki-67 IHC expression 

In our study, from the 40 cases of salivary tumors, 
29 cases presented Ki-67 immunopositive nuclei. The 
tumoral cells were evaluated as Ki-67 positive when their 
nuclei are stain in brown, with a diffuse granular pattern 
(Figures 11–18). 

A positive nuclear labeling was present in tumoral 
areas adjacent structures, like the cells of the basal layer 
of the superjacent squamous epithelium, or the cells from 
the germinal centers of the lymph nodes. 

 
Figure 9 – Results of the statistical analysis of p53 
expression in BST vs. MST. 

 
Figure 10 – Box-plot diagram for the p53 results in 
the BST vs. MST. 

 

Figure 11 – Ki-67 IHC expression in PA, ×400. Figure 12 – Ki-67 IHC expression in WT (in both epithelial 
component and in lymphoid stroma), ×200. 
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Figure 13 – Ki-67 IHC expression in BA, ×400. Figure 14 – Ki-67 IHC expression in CEPA (with high-
grade MEC component, ×200). 

 

Figure 15 – Ki-67 IHC expression in low-grade MEC, 
×400. 

Figure 16 – Ki-67 IHC expression in ACC, ×400. 

 

Figure 17 – Ki-67 IHC expression in low-grade acinic 
cell carcinoma, ×200. 

Figure 18 – Ki-67 IHC expression in high-grade adeno-
carcinoma not otherwise specified, ×400. 

 
Our results pointed out a Ki-67 index of 0.5–6% for 

the group of benign tumors and of 3.6–50% for the 
group of malignant tumors. The proliferative index was 
increased in elderly patients, in cases with major salivary 
gland tumors (especially parotid gland); males had high 

MI also, with male/female ratio of 1.14:1 (Table 3). 
In our study, Ki-67 immunopositive salivary tumors 

represented 72.5% of total cases, from which 51.72%, 
mostly malignant tumors, had a high positive score (2) 
(Table 4). 
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Table 3 – Correlation between Ki-67 index and mor-
phological parameters in the salivary tumors studied 

Clinicopathological  
factors 

ST with Ki-67  
MI ↓ (<5%) 

(n=14) 

ST with Ki-67
MI ↑ (≥5%) 

(n=15) 

M 8 8 
Gender 

F 6 7 

≥50 9 14 
Age [years] 

<50 5 1 

MG 10 12 
Distribution 

mG 4 3 

PA 4 – 

WT 3 2 BST 

BA 2 2 

Total No. of cases (n) 9 4 

CEPA 1 3 

MEC 2 2 

AC 1 2 

ACC 1 1 

ADK NOS – 3 

I, II 4 4 

MST 

Tumoral 
stages III, IV 1 7 

Total No. of cases (n) 5 11 

ST: Salivary tumors; MI: Mitotic index; M: Male; F; Female; MG: Major 
salivary glands; mG: Minor salivary glands. Benign salivary tumors 
(BST): PA: Pleomorphic adenoma; WT: Warthin tumor; BA: Basal 
cell adenoma. Malignant salivary tumors (MST): CEPA: Carcinoma ex 
pleomorphic adenoma; MEC: Mucoepidermoid carcinoma; AC: Acinar 
carcinoma; ACC: Adenoid cystic carcinoma; ADK NOS: Adenocarci-
noma not otherwise specified. 

Table 4 – Ki-67 score in the studied salivary tumors 

Score Ki-67 positive No. of cases (n) 
Diagnostic 

0 1 2 Positive Negative

PA (n=8) 4 4 0 4 4 

WT (n=7) 2 3 2 5 2 

BA (n=5) 1 2 2 4 1 

CEPA (n=4) 0 1 3 4 0 

MEC (n=4) 0 2 2 4 0 

AC (n=4) 1 1 2 3 1 

ACC (n=4) 2 1 1 2 2 

ADK NOS (n=4) 1 0 3 3 1 

PA: Pleomorphic adenoma; WT: Warthin tumor; BA: Basal cell ade-
noma; CEPA: Carcinoma ex pleomorphic adenoma; MEC: Muco-
epidermoid carcinoma; AC: Acinar carcinoma; ACC: Adenoid cystic 
carcinoma; ADK NOS: Adenocarcinoma not otherwise specified. 

From the 20 benign tumors, 65% were immuno-
positive and 20% presented a high Ki-67 index. From the 
group of malignant tumors, 80% were immunopositive, 
with 55% presenting a high Ki-67 index. 

In the group of benign tumors, the immunopositive 
cases were thus distributed: four PA, three WT and two 
BA, with a low Ki-67 index (0.5–4%); only two cases of 
WT and two BA presented a Ki-67 index more than 5% 
(5.2–6%). For WT, the analysis of Ki-67 expression 
targeted only the oncocytic (epithelial) component. 

In the group of malignant tumors, from 16 Ki-67 
immunopositive cases, 11 presented a high MI, as follows: 
3/4 CEAP, 2/4 MEC, 2/4 AC, all three cases of Ki-67 
immunopositive ADK NOS presented a high MI and 
only one case of ACC had a high MI. We also noted 
that the majority of CEPA cases, independently of the 
carcinomatous component, presented a high Ki-67 index 
(18%, 40% and 50%). The Ki-67 expression in CEPA was 
higher in the carcinomatous component than in pleo-
morphic adenoma component. The MI was also increased 
in MEC (2/4 – IM Ki-67 of 6 % and 20%) and ADK NOS 
(3/4 – IM Ki-67 of 20%, 35% and 25%). A decreased 
MI was present in AC (2/4 – MI of 45% and 8%). Only 
two ACC were Ki-67 immunopositive (MI of 4% and 
6%, respectively). 

In the group of MST, we have also analyzed the Ki-67 
expression according to the level of tumor invasion (pT), 
lymph node metastasis (pN) and tumoral stage (pTNM). 
We noted a high Ki-67 expression in salivary tumors 
with an increased invasive level (pT3, T4) than those 
with early stages (pT1, T2). The cases associated with 
metastasis in regional lymph nodes had also a high Ki-
67 index (18 – 50%). Ki-67 index is higher (Ki-67 MI 
6–50%) in pTNM III and IV stages, than in I and II 
stages (with Ki-67 MI between 3.6–35%). We did not 
identified any significant correlation between the presence 
of neural or vascular invasion and the value of Ki-67 
(Table 5). 

Although we noted a high proliferation index more 
frequently in the MST group, the statistic analysis, which 
compared the scoring from BST versus MST, revealed 
no statistically significant differences, with a p-value of 
0.074 (Figures 19 and 20). 
 
 

Table 5 – Ki-67 MI values distribution depending on clinicopathological factors in MST 

Ki-67 MI value Tumoral type / 
No. of cases 

SG Gender 
Age 

[years] 
pTN pTNM 

Histopathological  
type MI ↓ (<5%) MI ↑ (≥5%) 

1 SLG M 51 T3N1 IV C MEC (G2) + ADK NOS (G2) – 18% 

2 PG M 55 T1N0 I AC 4% – 

3 PG M 51 T3N0 III SDC – 40% 
CEPA 

4 PG M 78 T4aN1 IV A ACC – 50% 

1 PG F 71 T2N0 III MEC (G1) 4% – 

2 P F 30 T1N0 I MEC (G1) 3.6% – 

3 PG M 68 T3N2 IV A MEC (G2) – 6% 
MEC 

4 PG F 85 T2N0 II MEC (G3) – 20% 

1 PG F 64 T3cN0 III AC – 45% 

2 PG M 72 T2N0 II AC – 8% 

3 P F 65 T1N0 I AC 4% – 
AC 

4 PG M 46 T1N0 I AC 0 0 



Alexandra Corina Faur et al. 

 

1436 

Ki-67 MI value Tumoral type / 
No. of cases 

SG Gender 
Age 

[years] 
pTN pTNM 

Histopathological  
type MI ↓ (<5%) MI ↑ (≥5%) 

1 PG F 39 T1N0 I ACC 0 0 

2 SMG F 58 T4N0 IV A ACC – 6% 

3 SMG M 55 T3N2b IV A ACC 0 0 
ACC 

4 PG M 84 T1N0 I ACC 4% – 

1 PG F 68 T2N0 II ADK NOS (G3) – 20% 

2 PG M 75 T1N0 I ADK NOS (G2) – 35% 

3 PG F 80 T2N1 II ADK NOS (G3) – 0 
ADK NOS 

4 PG M 78 T4aN0 IV A ADK NOS (G2) – 25% 

MI: Mitotic index; MST: Malignant salivary tumors; CEPA: Carcinoma ex pleomorphic adenoma; MEC: Mucoepidermoid carcinoma; AC: Acinar 
carcinoma; ACC: Adenoid cystic carcinoma; ADK NOS: Adenocarcinoma not otherwise specified; SDC: Salivary ductal carcinoma. Major 
salivary glands (SG): SLG: Sublingual gland; PG: Parotid gland; SMG: Submandibular gland. Minor salivary glands: P: Palatine gland. Gender: 
M: Male; F: Female. G: Histological grade. 
 

 
Figure 19 – Results of the statistic analysis of Ki-67 
expression in BST vs. MST. 

 
Figure 20 – Box-plot diagram for the Ki-67 results in 
the BST vs. MST groups. 

 Discussion 

More and more studies focused their case studies on 
the p53 and Ki-67 IHC expression and their involvement 
in the evolution and prognosis of the malignant tumors 
[11]. p53 overexpression was correlated with a negative 
prognosis in a large number of neoplastic processes. p53 
gene is the most frequent identified mutant gene in the 
tumoral human process, with labeled mutations in gastric, 
mammary, prostatic, hepatic, and gastrointestinal tumors 
[12–17]. 

In the mammary tumors, Ki-67 IHC labeling has an 
independent prognostic value, useful in predicting the 
tumoral relapses, the survival rate and the estimation  
of the therapeutic response [18]. The Ki-67 expression 
increases in malignant tumors and it was used to estimate 
the prognosis in serous ovarian tumors, non-small cell lung 
carcinoma, colorectal carcinoma, endometrial carcinoma, 
soft tissues sarcomas and oral squamous carcinomas [19–
25]. 

When analyzing recent literature data, we found that 

there are relatively few studies focused on the assess-
ment of the p53 and Ki-67 IHC expression in salivary 
gland tumors, on a limited number of cases. It is generally 
accepted that the prognostic of the patients with salivary 
glands tumors depends on the tumoral location, histological 
type, tumoral extension in the moment of diagnosis and 
the complete tumoral excision, with or without radio-
therapy [26]. 

In the salivary gland tumors, there have been reported 
TP53 gene mutations (exons 5 and 8) but the results are 
still scarce and incomplete. Genic alterations were identified 
more frequently in carcinomas ex pleomorphic adenoma, 
adenoid cystic carcinomas and rarely in benign salivary 
tumors [27]. Weber et al. analyzed the p53 expression 
in BST (42 PA, 12 ME, eight BA, five oncocytoma, five 
canalicular adenoma and 20 WT). Only PA (4/42) and 
ME (3/12) were p53 positive, with p53 mutation (detected 
using PCR technique). None of the other mentioned 
tumoral types was p53 immunopositive and the authors 
concluded that p53 positive tumors have an increased 
potential for malignant transformation [28]. Al-Ani & 
Al-Azzawi reported a p53-positive expression only in 
one case from the 15 cases of explored PA, in 60% of 
MEC and in 20% of ACC [29]. A moderately increased 
number of p53-positive PA (6/29 cases) were reported 
by Tarakji et al. [30]. The same study revealed the p53 
expression in 10 from the 27 examined CEPA, suggesting 
that the results indicate the high potential of PA to evolve 
into a carcinoma. There are data sustaining the hypothesis 
that p53 gene mutation and its IHC detection are signs 
indicating of the transformation of the benign tumor in  
a malignant one, hence of the pleomorphic adenoma  
in carcinoma [31]. Other authors that studied the p53 
expression in WT observed the nuclear positivity for p53 
in the epithelial component in 16 of the 23 investigated 
cases [32]. 

In our study, from the 20 cases of benign tumors, 
65% were immunonegative, only seven presented a p53 
positive immunoreaction – two PA, two BA, three WT. 
The nuclear staining in the benign tumor types is mode-
rately, focal and distributed on small areas. Similar to 
conclusive published data, in the examined PA and in 
WT, we have detected the presence of p53-positive nuclei 
in the tumoral cells of the epithelial component. In the 
lymphoid stroma of WT and in myxoid stroma of the 
PA, we did not detect immunopositivity for this marker. 

A number of studies, which had analyzed p53 
expression in MST, obtained variable results. Many of 
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these results associate the p53 immunopositivity with 
tumor size, invasive tumors and high-grade tumors. p53 
overexpression was observed in 20% of the 237 salivary 
gland tumors investigated by Nordkvist et al. [33]. 

In our study, p53 immunoreactions became positive 
in 17.5% from the cases in the BST group and for 27.5% 
from those MST (with the most numerous positive cases 
in the WT, ADK NOS and CEPA). We have identified a 
small number of p53-positive cells in PA and ACC cases. 
We did not observed statistically significant correlations 
between the p53 expression and clinicopathological 
factors, but we have noticed that elderly patients (51–
85-year-old) develop more frequently immunopositive 
tumors. The percentage of p53-positive malignant tumors 
is higher in the cases with pT3 and pT4 tumoral stages 
(54.5%) compared with those in stages pT1 and pT2. most 
of the malignant tumors with regional lymph nodes 
invasion were p53 immunopositive. 

Matsubayashi & Yoshihara, and then Katori et al. 
reported an intense proliferative activity in CEPA, Ki-67 
index and p53 expression being higher in the carcino-
matous component than in the area of restant PA [34, 35]. 
The p53 overexpression in both benign and malignant 
tumors offers the support for the hypothetically theory 
promoting the idea that p53 mutations represent an 
incipient stage in malignant transformation of PA [4, 36]. 
In their study with p53 and Ki-67 immunolabeling on 
27 BST and MST, Gomes et al. revealed a higher p53 
expression and a higher Ki-67 index in cases of MST [37]. 
Nagao et al. reported correlations between p53 expression, 
high cellular proliferation rate and unfavorable clinical 
evolution of the patients with malignant myoepithelioma 
[38]. Jung et al. described that in basal cells adenocarci-
nomas with solid growth pattern, the p53 overexpression 
and a high Ki-67 index were associated with a low survival 
rate [39]. Comparing the p53 and Ki-67 expression in 
adenoid cystic carcinomas and polymorphous low-grade 
adenocarcinoma, Saghravanian et al. concluded that  
Ki-67 expression can be useful in differential diagnosis 
between the two tumoral types. In their study, 24% from 
the nuclei of the tumoral cells of ACC were immuno-
positives for Ki-67 and only 3.88% of those of the 
adenocarcinoma [40]. 

Lim et al. have studied a group of 45 salivary gland 
tumors (15 acinic cell carcinomas, 14 MEC, 6 ADK NOS, 
four polymorphous low-grade adenocarcinoma, four CEPA 
and two salivary duct carcinoma). The p53 expression 
and Ki-67 index had low values in 60% of the cases of 
salivary gland tumors studied. The p53 expression showed 
correlations with neural and vascular invasion and survival 
rate; the Ki-67 MI was correlated with stage, tumor size 
and survival rate. The high-grade tumors had also a high 
p53 expression, high Ki-67 MI and low survival rate 
[41]. On 66 MST, Ben-Izhak et al. suggested that high 
scores of p53 and Ki-67 expression could be view as 
indicative elements for an aggressive tumoral evolution, 
a higher metastatic rate and an unfavorable prognosis [26]. 
However, da Cruz et al. results showed no correlations 
between the p53 and Ki-67 expression and the prognosis 
of MST, the benign studied cases being negative for p53 
and Ki-67 (51PA and a myoepithelioma) and at the 
same time, the low-grade tumors presented a higher Ki-67 
index than the aggressive tumors [42]. Also, Carlinfante 

et al. did not find any correlations between p53 expression, 
Ki-67 index and the growth pattern, histological type, 
tumoral stages and survival rate in ACC [43]. 

In our study, 4/13 cases of benign tumors, positive for 
MIB 1 antibody, presented a high Ki-67 MI and seven 
cases were immunonegative. Regarding the histological 
type, WT and BA are the BST with an increased proli-
feration rate. Sixteen from 20 of cases of MST were  
Ki-67 immunopositive, with higher values being present 
in CEPA ADK NOS. Similar with other studies, we 
noticed low values of Ki-67 index in ACC; our results 
also indicate a high MI in the aggressive salivary tumors 
with a high invasion level, an advanced clinical stage or 
regional lymph nodes metastasis. The Ki-67 index was 
higher in elderly patients and in males, but without a 
statistical significance. 

Similar to our results, Shida et al. reported BA with 
high Ki-67 mitotic index [44]. Furthermore, the studies 
of Hiranuma et al. and Gross et al. showed that Ki-67 
labeling index can be used for differential diagnosis 
between BA and BCA [45, 46]. Horii et al. have found a 
high Ki-67 mitotic index in PA, but the percent of 
positive cells was lower than that noted in the WT [47]. 
However, Terada reported a 3% Ki-67 mitotic index for 
WT [48]. Some studies results have showed Ki-67 
negative immuno-reactions in BST [49, 50]. 

Van Heerden et al. noted that in the high-grade MEC 
Ki-67 index is increased compared with the low and 
intermediate grade carcinomas, considering it as a distinct 
marker for grading this type of carcinoma and as an 
important factor for its prognosis evaluation [51]. Another 
study showed high Ki-67 mitotic index in high-grade 
parotid tumors with poor prognosis [52]. In the study of 
Skalova et al., the acinic cell carcinomas with lower than 
5% Ki-67 mitotic index had better prognosis [53]. 

A high Ki-67 MI was described in ADK NOS by 
Ihrler et al., while in Ki-67 immunopositive MEC was 
noted an increased rate of relapses and tumoral metastasis 
[54]. Statistically significant differences between the 
values of the Ki-67 mitotic index in BST versus MST 
were reported, with higher values obtained in MEC than 
in the ACC [55]. Also, a low mitotic rate was determined 
in ACC with a tubular cribriform growth pattern and a 
high Ki-67 index in those with a solid growth pattern [18]. 
The data obtained by Kiyoshima et al. showed that a 
higher Ki-67 mitotic index is found in high grade MEC 
and ACC [56, 57]. 

Our results showed a low p53 and Ki-67 expression 
in ACC, only one of four being p53 positive and two 
Ki-67 positive. Also, the results confirmed the present 
opinion regarding the Ki-67 expression other subtypes 
of the examined carcinomas. Thus, we observed a highly 
intense positive Ki-67 expression, with a high MI in 
CEPA, MEC and ADK NOS. In our study, we used a 
5% cut-off value for Ki-67 index, but other studies used 
higher values. Norberg-Spaak et al. noted correlations 
between Ki-67 index and tumoral grade and appreciated 
that a Ki-67 index value higher than 10% is suggestive 
for aggressive tumors [58]. Hellquist et al. sustained that a 
Ki-67 index >10% is an independent factor of unfavorable 
prognosis in acinar cells carcinomas [59]. Similar results 
were obtained by Triantafillidou et al. and Suzzi et al. 
[60, 61]. There are literature data, which supports the 
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idea that both p53 and Ki-67 have prognosis impact and 
correlates with the survival rate in MEC and ACC [62]. 

The variable results, obtained in our study and also 
reported by others constitutes in our opinion evidence 
for the fact that a low proliferation rate is not always 
related to a low grade tumor and this variability has to 
be known. In our study, the results showed a variable 
proliferation rate from one case to another and from a 
histological type to another. In this respect, tumors with 
a well-known aggressive evolution, as ACC, presented 
in our study a low or even negative p53 expression and 
a low or absent MI. Ki-67 score varied from 0.5–50%. 
However, in the malignant tumors we have found a high 
percentage of p53 and Ki-67 tumoral immunopositive 
cells than in the benign tumors investigated. 

 Conclusions 

In our study, we noted (a) a high Ki-67 index and a 
p53 overexpression in ADK NOS, MEC and CEPA, (b) a 
significant number of p53 immunopositive tumoral cells, 
noted mainly in the malignant tumors studied, (c) a p53 
overexpression and high Ki-67 in malignant tumors with 
pT3 and pT4 invasion level, (d) carcinomas ex pleomorphic 
adenoma presented a more pronounced p53 and Ki-67 
expression in the malignant component than in the benign 
component. Although in our study the IHC assessment 
of the proliferation rate is not an independent prognosis 
factor, we consider that the estimation of the proliferative 
potential of the salivary gland tumors is useful in iden-
tifying a group of patients with aggressive tumors, in 
assessing the diagnosis and predicting the outcome of 
salivary gland tumors cases with CEPA, MEC and ADK 
NOS. 
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