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ABSTRACT

Keratoakanthoma is a common skin neoplasm characterized by rapid growth and a similar histopathologic pattern to
squamous cell carcinoma (SCC) which is the second common skin cancer. According to different prognoses and out comes
diagnosis of both disease is essential; unfortunately there is no definite clinical or histopathological criteria for
differentiating between these two diseases. Ki67 a high molecular weight non-histone protein is a reliable marker for cell
proliferation. So, this study assessed value of Ki67 in differentiating between Keratoacanthoma and squamous cell
carcinoma. This prospective study includes 15 cases of KA and 15 cases of SCC. Cases were randomly collected from
archive of pathology. Ki67 immunohistochemical staining were performed in all biopsy specimens, positive staining and
pattern of expression was analyzed. Slides were stained with H&E and reviewed and those had definite pattern of
Keratoacanthoma or SCC were enrolled and after preparation were stained with Ki67 antibody. The results indicated
there was significant relationship between the expression of Ki67 in these two types of lesion (P< 0.05).There were
significant correlation between the location of positive Ki67 staining in epidermis and sex with lesion type (P< 0.05), but
no significant correlation between age and lesion type statistically (P>0.05). It can be concluded when the
histopathological findings fail to differentiate between Keratoacanthoma and squamous cell carcinoma, Ki67 marker
could be helpful in distinguishing these lesion types.
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INTRODUCTION

Squamous cell carcinoma (SCC) is among the 10 most common cancers worldwide, and its high mortality
rate gives rise to a considerable global public health burden [8, 14]. Despite the currently available
therapeutic strategies, comprising the surgical excision of malignant tissue and a combination of
radiotherapy and chemotherapy, the 5-year survival rate is still poor [13]. The high mortality rate is
usually attributed to late diagnosis, but some cases of SCC surgically treated at an early stage still present
with aggressive behavior and disease progression [6, 20]. The well-differentiated type is characterized by
its similarity with normal squamous epithelium, high power of keratinization, and very mild cell atypia;
the moderately differentiated type contains distinct nuclear pleomorphism and mitotic activity including
atypical figures. In this type, keratinization is much lower [1].

In the poorly differentiated type, there is predominance of immature cells, with numerous mitotic figures
and virtually absent keratinization. The level of invasion may be limited to the epithelium respecting the
basal lamina, which is called in situ. When it affects only the lamina propria, it is considered micro
invasive or superficially invasive. As for the frankly invasive carcinoma, it manifests as the destruction of
the basal lamina, clearly extending to the underlying tissues, possibly accompanied by stromal reaction.
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Perineural invasion and angiolymphatic invasion are signs of increased aggressiveness and change in
staging respectively [3].

Keratoacanthoma (KA) is a self-limiting, benign epidermal keratinocytic neoplasm often associated with
sun exposure and with occurrence in older individuals [21]. Particularly during the short proliferative
phase, KA harbors histologic features that resemble well-differentiated SCC [21]. KA can be diagnostically
challenging for clinicians and pathologists because of its rapid growth and histologic pattern [12].
Nevertheless, KA has distinctive genetic aberrations compared with squamous cell carcinoma. KA is often
not diagnosed and treated because it can regress spontaneously, sometimes in a matter of months [22].
The behavior of the squamous cell carcinoma is marked by the degree of cell proliferation and
differentiation, and this index can be derived by measuring Ki 67 [1]. The Ki-67 (MKI67) is a protein
present in the nucleus, whose function is related to cell proliferation. This protein is only expressed in the
cell division cycle: interphase, prophase, metaphase, anaphase and telophase, and is absent in the GO
phase, when the cell is quiescent; therefore, it is an excellent marker of cell division [4]. Based on the
literature there was no report on role of the Ki67 differentiating between KA and SCC as well as the
appearance of the marker. So, this study assessed value of Ki67 in differentiating between KA and SCC.

MATERIAL AND METHODS

Sampling

This prospective study includes 15 cases of KA and 15 cases of SCC. Cases were collected (21 male and 9
female) randomly from archive of pathology department of Imam Khomeini hospital, Ahvaz University of
Medical Sciences, Ahvaz, Iran in a one year period from 2015- 2016. Patient’s information such as age, sex
and diagnosis were recorded.

Staining

Tissue slide sampling was done using H&E staining from all patients (n=15 in each group). Then all slides
studied for expression of KA or SCC pattern. Then a 4 pm thickness of each sample was put on the poly-L-
lysine covered slide for Ki67 immunohistochemical staining [7]. Then, slides allocated into 60 2C oven for
60 minutes. After deparaphenirezation and rehydration and inactivation of endo-peroxidase the antibody
staining for Ki67 was done. The brownish cytoplasm or cell membrane was an indicator Ki67 [7]. Then
slides studied for KA or SCC expression using 10HPF microscope. The mean expression for positive
detection in tumoral (epithelial) cells was mentioned as described below:

1. Negative expression: <10%

2. Low expression: 10-50%

3. High expression: >50% [7].

Statistical analysis

Data was processed in excel and analyzed using SPSS 21.0 for Windows (SPSS, Inc., Chicago, IL, USA).
P<0.05 was considered as significant differences between treatments.

RESULTS

The results for value of Ki67 in differentiating between keratoacantoma and squamous cell carcinoma are
presented in tables 1-3 and figure 1. According to the results, the average age of the patinas in SCC and KA
groups was 63.2 * 22.4 and 60.3 £ 11. 8 and there was no significant difference among them (P>0.05).

Table 1. the average age of the patinas included into study

Average * sd min max
SCC 63.2+22.4 13 86
KA 60.3+11.8 11 90
Total 61.7+20.2

SCC: Squamous cell carcinoma, KA: Keratoacanthoma

The frequency of the sex for SCC and KA is presented in table 2. According to the results, the frequency of
the SCC was higher in males compare d to the female (P<0.05). Also, there was no difference for frequency
of the KA between men and women included into study (P>0.05). Totally, the frequency of the carcinoma
was higher in male compared to the women (P<0.05).
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Table 2. Frequency of the sex for SCC and KA

Female Male
N 2 12

SCC % 13.3 86.7
N 7 8

KA % 46.7 53.3
N 9 21
Total % 30 70

SCC: Squamous cell carcinoma, KA: Keratoacanthoma

The frequency of the appearance of the marker in detection of tumoral cells using Ki67 is shown in table
3. According to the results, most of the SCC samples expressed Ki67 marker more than 50% (P<0.05), but
Ki67 marker expression were mostly 5-50% (P<0.05).

Table 3. Frequency of the appearance of the marker in detection of
tumoral or stromal cells using Ki67
Appearance of the marker

Lesion <%5  %5-50  >%S50 Total
N 0 5 10 15
scc
% 0 3333 66.66 100
N 5 9 1 15
KA % 3333 60 6.66 100

SCC: Squamous cell carcinoma, KA: Keratoacanthoma

The frequency of the position for the tumoral is shown in figure 1. According to the results, distribution of
the Ki67 marker in the KA was frequently detected in basal section while SCC was diffuse.
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Figure 1. frequency of the position for the tumoral

DISCUSSION

Based on the results, Ki67 marker is a valuable indicator for detecting AK and SCC in distinguishing these
lesion types. Numerous studies have analyzed the possible mechanisms underlying the oncogenesis of AK
and SCC or focusing on how to differentiate these lesions using histologic criteria, immunohistochemical
markers and chromosomal abnormalities [10]. Previously it is reported, AKs were consistently positive
for K6, K10 and K14. K10 and K14 were observed in specialized cells within the hair follicle and in the
interfollicular epithelium [10]. Ki67 is one of the mitotic indicators in proliferative activity of tumors.
Expression of Ki-67 in mean of proliferative activity of tumor cells is one of the indicators for tumor
invasion potential and invasive activity of cancers related to degree of malignant neoplastic cells [16].
Many studies have shown that Ki-67 monoclonal antibody staining is the best method for measuring cell
proliferation [2]. Wangsa et al [21] in their study have shown that Ki-67 expression level is also a
potentially useful clinical marker for predicting recurrence in surgically treated stage I oral tongue SCC.
Also, Motta et al [11] have proven Ki-67 expression is significantly higher in oral epidermoid carcinoma
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patients with neck lymph node metastasis. In a study on combine application of the p53 and Ki-67, it is
reported, combination of p53 and Ki-67 over expressions can be used as a specific marker for oral lesions
that are probably at high risk for malignant transformation, their immunohistochemistry emerges as a
clinically useful supplement for histopathological assessment of grading of oral SCC and intraepithelial
lesions [15].

The low Ki-67 expression in epithelial cells in normal and non-neoplastic oral mucosa in this study,
suggests that most epithelial cells in these mucosae are in the GO and GO-G1 transition phases. Only about
23% of cells of non-neoplastic oral mucosa are actually in the cell cycle (demonstrated by Ki-67)
suggesting that these tissue compartments have a low and controlled proliferation rate but with a
continuous proliferative capacity [9]. Immunohistochemical expression of Ki-67 reflects the cell
proliferation status of a neoplasia. When it is present in more than 50% of tumor cells, it is usually
associated with increased aggressiveness. However, findings are somewhat controversial [5].

Among the biomarkers with predictable potential for the prognosis of oral squamous carcinoma, p53, p16
and Ki67 were intensively investigated in specialty literature with no consensus in this direction [23]. In
this regard, Sharma et al. [18] on Ki-67 expression in cytologic scrapes from oral squamous cell
carcinoma before and after radiotherapy reported, Ki-67 expression was seen in an extremely small
number of cells. Only 10 tumors showed positive cells, and the labeling index in them varied from 0.1 %
to 0.01 %. It is revealed high-risk dysplasia and high Ki67 PI of the adjacent non-malignant mucosa are
parameters which are indicative of tumor recurrence. Furthermore, T3/T4 tumor sizes and high Ki67 PI
in the invasive front appear to be important prognostic tools for squamous cell carcinoma [26].
Limitations of the study should be noted. This study was performed on only 30 samples. Therefore it
should be repeated on a large number of various skin tumor specimens in order to compare different age
ranges and achieve more accurate results. The knowledge of the mechanism responsible for neoplastic
transformation of keratinocytes gives an opportunity to create new diagnostic and therapeutic methods
[24]. Ki-67 antigen in AK and SCC as well, while MT-expression are higher in SCC in comparison to its in
AK lesions. A confrontation of those two values could serve as a helpful diagnostic method for
differentiation of SCC from AK in doubtful cases [24]. Because the cell cycle-regulating protein Ki-67 is
expressed during all phases of the cell cycle except Go, cellular expression of Ki-67 provides a measure of
the growth fraction of a tumor [25]. In conclusion it can be concluded that when the histopathological
findings fail to differentiate between KA and SCC, using Ki67 marker based on the above model, could be
helpful in distinguishing these lesion types.
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