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INTRODUCTION

SUMMARY The most frequent consideration in the clinical and histologic
differential diagnosis of keratoacanthoma is squamous cell carcinoma. In
the present study, cytokeratin 10 expression and proliferation rate as mea-
sured by Ki-67 expression were compared between 50 clinically and histo-
logically diagnosed keratoacanthomas and 50 squamous cell carcinomas.
Tissue sections from the skin were immunohistochemically stained with
anti-cytokeratin 10 and anti-Ki-67 monoclonal antibodies. The distribution of
cytokeratin 10 expression and proliferative cell count were analyzed. Study
results showed higher cytokeratin 10 expression in keratoacanthomas than
in squamous cell carcinomas and different distribution of staining in the two
entities. The analysis of cytokeratin 10 expression showed a much wider
range of values and statistically higher median (p<0.001) in keratoacantho-
mas than in squamous cell carcinomas. Additionally, the proliferation index
of keratinocytes as measured by Ki-67 expression was significantly higher
in squamous cell carcinomas than in keratoacanthomas (p<0.01). These
results may prove helpful in histologic differentiation of these disorders.
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Keratoacanthoma (KA) is a common benign cu-
taneous tumor that often occurs on sun exposed
sites in light-skinned, predominantly middle-aged or
older persons (1). Almost all keratoacanthomas
arise from hair follicle (2). Occasionally, it is seen on
hairless areas such as a nail bed or oral cavity (3,4).
It is characterized by rapid growth with a histologic
pattern often suggestive of squamous cell carci-
noma (SCC) (5). It may be best viewed as an
aborted malignancy that only rarely progresses into
invasive SCC. SCC is a relatively common skin tu-
mor which, if untreated, generally has a progressive
clinical course with development of metastatic dis-
ease and often lethal outcome (6). However, KA

usually undergoes spontaneous regression as part
of its natural history. Clinically, rapid tumor growth
may suggest a de novo cutaneous SCC, a relatively
rare, aggressive tumor that produces regional or
distant metastases in about 8% of patients (7).
Sometimes a well differentiated SCC can be difficult
to distinguish from a KA without clinical history (8).
Attempts to distinguish SCC and KA based on the
findings of intralesional elastic fibers, intracytoplas-
mic glycogen, DNA changes and mutant p53 onco-
gene expression have shown different results but
the majority failed to show significant difference
(9-14). Recently, it has been shown that there are
some differences in p53 and Ki-67 expression be-
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tween normal skin, psoriatic skin, keratoacantho-
mas, basal and squamous cell carcinomas (15).
Since sometimes it is very difficult to distinguish a
histologically well differentiated SCC from KA, in
this study we used immunohistochemical method
for expression of cytokeratin 10 (CK10) and
measurement of cell proliferation rate by Ki-67 in
KA and SCC lesions.

MATERIAL AND METHODS

Fifty biopsy specimens of patients with KA and
50 patients with SCC were analyzed. Strict clinical
and histologic criteria were used to differentiate
SCC from KA. Skin biopsy specimens were fixed in
formalin, embedded in paraffin, cut in 3-micrometer
sections, and stained with hematoxylin-eosin for
routine histologic analysis. Additionally, 4-microme-
ter sections were cut for immunohistochemical
staining with primary mouse monoclonal anti-Ki-67
antibody (clone MIB1, Isotype IgG1, kappa, Dako,
Glostrup, Denmark) (1:50 dilution) and anti-CK10
antibody (clone DE-K10, Isotype IgG1, kappa,
Dako Glostrup, Denmark) (1:50 dilution) using stan-
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dard immunoperoxidase streptavidin-avidin meth-
od. Briefly, sections were dehydrated in gradient al-
cohol and then incubated with 3% H,O, for 10 min-
utes. After that, sections were washed with phos-
phate buffered saline (PBS), pH 7.4 for 15 minutes,
and then incubated with primary antibodies for 30
minutes. Sections were then incubated with conju-
gate of avidin-biotin peroxidase (Dako) for 30 min-
utes. After washing in PBS, the reaction was visual-
ized with diaminobenzidine (DAB; Dako) in PBS
containing 0.01% H,O; for 5 minutes and counter-
stained with hematoxylin-eosin. Positive controls
were sections of normal skin stained with the same
antibodies, whereas negative controls were done
by omitting primary antibody. All slides were ana-
lyzed by one observer in blind manner using light
microscope. In case of sections stained with anti
CK10 antibody there were large contiguous areas
of tumor cells that were positively stained. Estimat-
ing individual cell counts was not possible. The pos-
itively stained areas were therefore expressed as
percentage of total tumor area on one representa-
tive histologic slide using ocular grid. Distribution of
CK10 expression was noted as diffuse, focal stain-

Table 2. Results of analysis CK10 and Ki-67 expression and distribution of positive cells in patients with

squamous cell carcinomas (SCCs)*

Order CK 10 Ki67 Order CK 10 Ki67 Order CK 10 Ki67
number % Distribution /100 number % Distribution/100 number % Distribution/100
1. 5 2 53 18. 10 6 20 35. 5 2 19
2. 90 5 82 19. 15 6 32 36. 10 2 52
3. 30 3 21 20. 10 6 18 37. 15 6 62
4. 2 2 75 21. 15 6 32 38. 5 2 18
5. 25 6 68 22. 10 6 45 39. 20 6 62
6. 2 2 38 23. 15 6 18 40. 10 2 22
7. 25 6 44 24, 15 6 24 41. 5 2 15
8. 5 2 87 25. 5 2 18 42. 16 6 22
9. 10 6 58 26. 10 2 12 43. 5 2 18
10. 15 6 29 27. 18 2 20 44. 10 6 25
11. 10 6 32 28. 20 6 62 45, 5 6 50
12. 10 6 45 29. 5 2 12 46. 10 6 68
13. 10 6 41 30. 6 60 47. 15 6 70
14. 15 6 93 31. 10 2 20 48. 10 6 49
15. 25 6 15 32. 30 6 18 49. 2 60
16. 15 6 12 33. 5 2 38 50. 4 6 98
17. 5 2 12 34. 10 6 28

*1 — suprabasal; 2 — scattered individual tumour cells; 3 — small groups of tumour cells; 4 — suprabasal and small groups of cells;
5 — suprabasal and individual tumour cells; 6 — scattered individual cells and small groups of tumour cells.
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Table 1. Results of analysis CK10 and Ki-67 expression and distribution of positive cells in patients with

keratoacanthomas (KAs)*

Order CK 10 Ki67 Order CK 10 Ki67 Order CK 10 Ki67
number % Distribution /100 number % Distribution /100 number % Distribution /100
1. 22 1 15 18. 90 1 15 35. 35 1 5

2. 50 1 5 19. 40 1 34 36. 30 1 3

3. 20 1 32 20. 15 1 15 37. 60 1 5

4. 0 1 15 21. 25 1 3 38. 40 1 3

5. 25 2 18 22. 40 2 7 39. 65 1 2

6. 60 1 21 23. 55 1 10 40. 45 1 5

7. 30 1 13 24, 70 1 12 41. 38 1 7

8. 85 1 19 25. 50 1 7 42. 90 1 5

9. 65 4 34 26. 30 5 2 43. 50 1 4
10. 90 1 28 27. 65 1 5 44. 45 1 5
11. 60 1 28 28. 40 1 3 45, 30 1 5
12. 35 4 31 29. 75 1 2 46. 45 1 8
13. 40 1 17 30. 50 1 5 47. 35 1 11
14. 15 1 31 31. 90 1 10 48. 40 1 12
15. 80 1 31 32. 50 1 7 49. 40 1 5
16. 35 4 22 33. 90 1 5 50. 50 1 4
17. 55 1 22 34. 75 1 7

*1 — suprabasal; 2 — scattered individual tumour cells; 3 — small groups of tumour cells; 4 — suprabasal and small groups of cells; 5 — suprabasal and
individual tumour cells; 6 — scattered individual cells and small groups of tumour cells.

ing or staining of individual cells as well as staining
tumor region (basal or suprabasal areas). Quantita-
tive descriptions of staining pattern were made for
staining with anti-Ki-67 as percentage of positive
cells after counting 500 cells. Additionally, distribu-
tion of expression was shown as a diffuse or basal
pattern. All results were tested for normality of dis-
tribution and percentage staining positive for CK10
and Ki-67 was normally distributed, thus the
Kolmogorov-Smirnov test was used for statistical
comparison. The p value of <0.05 was considered
as significant.

RESULTS

The results showed the range of CK10 expres-
sion of total tumor area to be 15%-90% (mean
50.9%) in KA and 2%-30% (mean 13.06%) in SCC.
Ki-67 was expressed in a range of 2%-34% (mean
12.4%) in KA and of 12%-98% (mean 39.4%) in
SCC (Tables 1 and 2, Fig. 1).

The expression of CK10 was present in an or-
dered pattern through suprabasal layers in 49 of 50
KAs (98%), whereas the expression Ki-67 showed

predominantly staining of basal layers with a vary-
ing degree of intensity. In SCC, small groups of tu-
mor cells and scattered individual cells expressed
CK10. Proliferating tumor cells in SCC were distrib-
uted in a disordered pattern in 30 of 50 SCCs (60%)
(Figs. 2-6).

The mean CK10 expression was significantly
higher in KA than in SCC (p<0.001).

The analysis of Ki-67 expression also showed a
much wider range of values and significantly higher
median (p<0.01) in SCC (Fig. 1).

DISCUSSION

The diagnosis of KA requires distinction from the
highly malignant de novo SCC, a tumor with a high
metastatic potential (1,9). Several features help dis-
tinguish KA from SCC but none is absolute. For ex-
ample, atypical eccrine duct hyperplasia, actinically
damaged elastic fibers, increased content of
intracytoplasmic glycogen within the epidermis,
content of Langerhans cells, and relatively homo-
geneous staining pattern of involucrins are more
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Figure 1. CK10 and Ki-67 expression in keratoacanthomas (KAs) compared with CK10 and Ki-67 expression in

squamous cell carcinomas (SCCs) (Box&Whisker Plot).
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Figure 2. Distribution of CK10 expression in keratoacanthomas (KAs) and squamous cell carcinomas (SCCs).

common in KA (11-15). Additionally, DNA content,
quantification of Langerhans cells, nucleolar orga-
nizer region enumeration, transforming growth fac-
tor alfa, proliferation cell antigen and different onco-
gene expression were used to distinguish KA from
SCC (16-21). The biologic nature of KA has not yet
been fully clarified, and there are different opinions
on it. Some authors think that KA is a form of resolv-
ing SCC, whereas others consider it a distinct entity
(22,23). Therefore, attempts were made to distin-
guish KA from SCC on the basis of expression of
different cytokeratins. In normal skin cytokeratin
polypeptides are expressed in a different cell type-
specific pattern in different layers of the epidermis,
and it is known that keratin expression is a pheno-
typic marker of the stage of keratinocyte differentia-
tion or malignant transformation. Therefore, there is
the possibility to diagnose different groups of tu-
mors by their specific cytokeratin patterns (24-31).
Our study supports these findings, since our results
showed a greater percentage of KA cells than SCC
cells to express CK10. CK10 is a high molecular
weight keratin that is normally expressed in the
suprabasal layer of the epidermis. Assessment of
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the distribution of CK10 expression in KAand SCC
revealed a diffuse suprabasal pattern of expression
in KA (similar staining was found in normal skin con-
trol slides), whereas in SCC only scattered nests or
individual cells showed CK10 expression. We think
that this finding could prove useful in clinical prac-
tice in making an accurate diagnosis and distinction
between KA and well-differentiated SCC. Addition-
ally, Ki-67 count and distribution of stained cells
gave us very useful information on the proliferation
cell status, which was higher with the diffuse pattern
in SCC in comparison with KA, where a low
proliferation index and predominantly basal pattern
were observed. Similar results were found in
different studies of squamous cell carcinoma and
other premalignant or benign skin or oral cavity
lesions (32-34).

According to our results, KA appears to have a
more orderly pattern of differentiation, metabolism
and proliferation rate than SCC, which shows a
more aggressive behavior and characteristics.
Therefore, we think that our results might be helpful
in differentiation of these two entities.
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Figure 5. Squamous cell carcinoma. Immunohistoche-
mical staining with anti-CK10 antibody. (Small groups and
individual scattered cells are positive), x400.

Figure 3. Keratoachantoma. Immunohistochemical stain-
ing with anti-CK10 antibody. (Suprabasal distribution), x200.
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Figure 4. Keratoacanthoma. Immunohistochemical stain- Figure 6. Squamous cell carcinoma. Immunohistochemi-
ing with anti-Ki-67 antibody. (Individual cells in basal layer cal staining with anti-Ki-67 antibody. (Majority of tumour
are positive), x200. cells are in proliferation), x400.
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