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Original Article

Expression of p53 Protein and Ki-67
Antigen in Phyllodes Tumor of The Breast

Background. Phyllodes tumors (PT) of the breast are uncommon, and it is often diffi-
cult to predict their clinical behavior from histologic features in individual cases. In
addition to routine morphology, the studies of p53 protein and Ki-67 antigen expres-
sion in PT may be useful to differentiate benign from malignant tumors.

Methods. Immunohistochemical analyses using monoclonal antibody to label p53
protein and another monoclonal antibody MIB-1 to label Ki-67 antigen were per-
formed on the tissue sections of 63 PT from 56 patients. The percentages of positive
staining tumor cells were compared with the tumor gradings and clinical outcomes.
Results. According to histologic criteria, this series contained 50 benign and 13 ma-
lignant tumors. The p53 protein expression showed a significant difference between
benign and malignant lesions. Within the group of benign lesions, 5 out of 50 (10%)
tumors had p53 expression > 10%, whereas nine out of 13 (69%) malignant tumors
revealed p53 expression > 10% (p < 0.005). The Ki-67 antigen was also well corre-
lated with tumor grading. Eleven out of 13 (85%) malignant tumors but only 8 out of
50 (16%) benign tumors showed Ki-67 antigen increased > 10% (p < 0.005). Three
patients progressed from benign to malignant tumors. All the first and recurrent tu-
mors in these 3 patient showed Ki-67 > 10%.

Conclusions. P53 protein and Ki-67 antigen expression are correlated with the his-
tology grading. In tumors with benign morphology but having a Ki-67 antigen >
10%, it is necessary to treat the patient and follow up properly to avoid recurrence
and malignant transformation.

hyllodes tumors (PT) are uncommon biphasic

breast tumors that occur in adult females about
44-52 years old."™ PT represent 0.3-1.5% of breast
neoplasms and are composed of a benign epithelial com-
ponent and a cellular, spindle cell stroma forming
leaf-like structure.** No 1 morphologic finding is reli-
able in predicting the clinical behavior. Different investi-
gators have subdivided PT into “benign and malignant”
or “benign, borderline, and malignant” categories by
evaluating several pathologic features including tumor
size, tumor margin, stromal cellularity, mitotic count and
degree of nuclear atypia. However, the criteria of grading
are different among different authors in published re-
ports."**7 Ward and Evans reported that stromal over-
growth was a significant histologic indicator of malig-
nant behavior in cystosarcoma phyllodes.®

Mutation of p53 tumor suppressor gene is common
in some human tumors such as breast carcinoma, soft tis-

sue sarcomas, osteosarcoma and brain tumors.”!® Al-
tered p53 expression has been detected in the nuclei of
tumor cells with immunostaining on paraffin-embedded
tissue sections.'*"’

Ki-67 antigen is a cell proliferation-related protein
that can be labeled with monoclonal antibody MIB-1.
MIB-1 mmunostaining can be applied on tissue sections
to assess proliferative activity in different types of tumor,
including breast carcinoma.'™"” The percentage of posi-
tive cells, the MIB-1 index, is usually low in benign le-
sion and increases in malignant tumors.

Because of the difficulty in predicting the clinical
outcome, and because even morphologically benign tu-
mors are capable of local recurrence and occasional
metastases,™ ancillary studies in additional to routine
morphology for predicting clinical behavior are neces-
sary. This was a retrospective study to assess the correla-
tion of p53 protein and Ki-67 antigen with the histologic
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grading and clinical outcome of PT.

METHODS

From 1986 to 2000, 63 surgical specimens, including
8 recurrent tumors from 56 patients were found in the
files of Mackay Memorial Hospital. Clinical information
including the age, type of operation and follow-up data
were reviewed.

We classified the tumors into benign and malignant
groups. Tumors with 0-5 mitoses/10HPF and 1 or more of
the following findings: mild or moderate ncreased
cellularity, mild or moderate atypia and a predominantly
pushing margin, were put into the benign category. Ma-
lignant tumors were defined as more than 5 mitoses/10
HPF and 1 or more of the following findings: moderately
or mark increased cellularity, moderate or mark atypia,
stromal overgrowth, a predominantly infiltrating margin.
Stromal overgrowth was defined according to Ward and
Evans.®

Representative formalin-fixed paraffin-embedded
tissue sections showing the most mitotically active and
cellular areas of each tumor were cut 5 um in thickness.
Immunostaining using monoclonal antibodies DAKO-
p53, DO7 and DAKO MIB-1 (DAKO, Holland), both
with a dilution of 1:50 were performed, respectively.
Positive and negative controls were included. Sections
with squamous cell carcinoma that had been found previ-
ously stained positive were used for positive control of
pS3 and MIB-1. Negative controls were performed by

Table 1. Clinical data of tumors of 56 patients

omitting the primary antibody. Nuclei with any detect-
able staining above background levels were scored as
positive. The most active areas with maximal number of
nuclei staining were chose to perform counting using a
10x10 square grid that had been placed in the eyepiece.
The p53 expression and Ki-67 antigen (MIB-1 index)
were defined as the percentage of positive nuclear stain-
ing after counting 1 thousand neoplastic stromal cells.
We separate the percentage of p53 and Ki-67 into four
groups as follows: 0-10%, 11-30%, 31-50% and 51-100%.
Fisher’s exact probability test was performed to compare
results of p53 and Ki-67 antigens with the morphological
benign and malignant groups of PT. It was chosen as sta-
tistically significant if the p-value less than 0.05.

RESULTS

There were 50 benign and 13 malignant tumors. The
patients ranged from 14 to 69 years old and the tumors
ranged from 1.0 to 25 cm in size. The clinical findings
are shown in Table 1.

The results of p53 and Ki-67 expression are listed in
Table 2. The p53 expression in most of the benign tumors
was low; negative to 10%. Five out of 50 (10%) benign
tumors showed > 10% p53 expression. Nine out of 13
(69%) malignant tumors had p53 expression > 10% (Fig.
1). There were > 10% Ki-67 antigen in 11 out of 13 (85%)
malignant tumors (Fig. 2). Only 8 out of 50 (16%) benign
tumors revealed > 10% Ki-67. Three out of the 50 benign
and 6 out of the 13 malignant cases reveal stromal over-

Age of patients (years) Size of tumor (cm) Type of operation
No. of cases Mean + SD Range Mean + SD Range EX SM MRM
Benign 50 424+143 14 - 69 62+54 1.0-25 30 20 0
Malignant 13 443+99 27 -62 82+53 1.5-19 1 5 7

EX = excision; MRM = modified radical mastectomy; SM = simple mastectomy.

Table 2. Expression of p53 and Ki-67 in phyllodes tumor of breast

p53 (%) Ki67 (MIB-1 index) (%)

No.oftumors  0-10 11-30 31-50 51-100 0-10 11-30 31-50 51-100

Benign 50 45(90%)  2(4%)  3(6%)  0(0%)  42(84%) 5(10%) 2 (4%) 1 2%)
Malignant 13 4(31%)  3(23%) S5(38%)  1(8%)  2(15%) 5(38%) 2(15%) 4 (31%)




January 2004

P53 and Ki-67 in Breast Tumor

growth in routine sections. However, the 3 benign cases

without recurrent showing stromal overgrowth had low

Fig. 1. Immunohistochemical staining shows slight in-
crease in expression of p53 protein to 13% in this malignant
tumor. (original magnification x400).

Fig. 2. Immunohistochemical staining for Ki-67 is posi-
tive in many stromal cells in this malignant tumor. (original
magnification x400).

mitotic count and < 10% p53 and Ki-67.

The follow-up period ranged from 1 month to 15
years (mean 3 years). The period of the 13 malignant
cases were 2 to 11 years (mean 7 years). No patient died
of PT in the follow-up period. Three patients having >
10% p53 and 4 patients having > 10% Ki-67 had benign
morphologic features and courses.

Seven patients had recurrent tumors, 2 to 7 years af-
ter the first operation. All 7 patients received tumor exci-
sion in first operation. In second operation, patients 1 and
2 received modified radical mastectomy; patients 3, 4,
and 6 had simple mastectomy, patient 5 and 7 had repeat
excision. Patient 7 got simple mastectomy in the third
operation. Five patients having < 10% positivity of p53
and 3 patient having < 10% Ki-67 had recurrence.

The p53 and Ki-67 results of the 7 patients with re-
current tumors were listed in Table 3. Three patients
(cases 1-3) progressed from benign to malignant tumors
and all showed increased p53 expression in the recurrent
tumors. The Ki-67 ntigen was high, > 10% in both first
and recurrent tumors in these three patients. Only 5 out of
47 benign tumors without or with benign recurrence
showed increased Ki-67 expression > 10% (p < 0.005).
Four patients had recurrent benign tumors. Patient 7 had
recurrence twice but benign morphology.

DISCUSSION

PT are rare neoplasms that may cause difficulty in
predicting the clinical outcome by evaluating histologic
features. Many authors classified PT into benign, border-
line and malignant groups.'>%'>!72%2! Other investiga-

Table 3. P53 and Ki-67 in the first and recurrent phyllodes tumor

Diagnosis Interval of recurrence p53 Ki-67
(years)

Ist 2nd 3rd Ist 2nd 3rd
1.BetoM 2 35% 71% 34% 25%
2.BetoM 4 1% 16% 22% 23%
3.BetoM 7 0% 33% 35% 28%
4.Beto Be 2 0% 0% 0% 7%
5.Beto Be 2 12% 19% 25% 60%
6. Be to Be 5 0% 0% 0% 14%
7. Be to Be 3&1 0% 0% 2% 0% 0% 8%

Be = benign, M = malignant. 1st = first specimen, 2nd = recurrent specimen, 3rd = second recurrence.
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Table 4. Summary of published reports about p53 and/or Ki-67 compared with grading of phylloid tumor

% of positive cases (positive cases/total cases)

% of positive cells Benign Borderline Malignant
Feakins'® p53>30% 0% (0/27) 18% (3/17) 39% (5/13)
Gatalica® p53>5% 0% (0/13) NA 25% (3/12)
Ki-67 mean% 7.73 NA 23.42
Kim'¢ p53 Negative (0/8) NA 86% positive (6/7)
Kleer! p53 positive 29% (2/7) 57% (4/7) 50%(3/6)
Ki-67 3.6% 16% 50%
Kocova® Ki-67 mean% 4.7 NA 15.4
Kuenen'” p53>10% 0% (0/10) 12.5%(1/8) 100%(1/1)
Ki-67 > 20% 10% (1/10) 37.5%(3/8) 100%(1/1)
Millar? P53 >34% 0% (0/9) NA 100% (6/6)
Niezabitowski?’ p53>9% 4% (2/52) 0% (0/23) 14% (6/42)
Ki-67 > 11.2% 4% (2/52) 17% (4/23) 52% (22/42)

NA = not applicable (the authors did not apply borderline category in their studies).

tors preferred benign and malignant without borderline
category.”'®**** One report suggested that no difference
could be identified between borderline and malignant le-
sions in terms of local and distant relapse.25 Local recur-
rences may occur in all categories of PT.>>** Tumors
with only mild atypia and low mitotic count such as
3/10HPF may have distant metastases after a period of
follow-up.?

Several published series showed that expression of
proliferative antigen Ki-67 and/or p53 protein were cor-
related with the tumor grading (Table 4).">'**?* In our
study, 5 out of 50 benign and 9 out of 13 malignant cases
revealed > 10% p53 Expression, which was significant
(» <0.005 Fisher exact test). As for Ki-67 antigen, 11 out
of 13 malignant but only 8 out of 50 benign tumors were
>10% (p < 0.005 Fisher exact test).

Table 4 is a summary of the published series of p53
and Ki-67 expression.””'"?*** There is no generalized
accepted standard % to define “high expression”. Differ-
ent authors applied different cut-off levels, from 5-34%
for p53 and 11.2-20% for Ki-67. However, all the authors
concluded that expression of p53 and/or Ki-67 correlated
with the morphologic grading, as they did our study.

We identified increased expression of p53 in recur-
rent tumors that progress from benign to malignant, pa-
tients 1-3 in Table 3. Over-expression of p53 is supported
by a report about detecting a mutation in exon 7 of the
p53 gene in a case that progressed from benign to malig-
nant. The p53 expression progressed from 2 to > 50% in
that case.” The Ki-67 antigen was high, 22-35%, in both

the first benign and recurrent malignant tumors of pa-
tients 1-3. Compared with the benign tumors without or
with benign recurrence, only 5 out of 47 tumor reveal in-
creased Ki-67 expression > 10% (p < 0.005).

In Table 3, 2 patients with increased p53 value and
four patients with increased Ki-67 got recurrence; be-
side, all 3 cases with malignant change in recurrent tu-
mor showed increased Ki-67 in the first morphologi-
cally benign tumor. Only 1 case showed increase of
p53% in the first benign tumor. As far as recurrence and
malignant change are concerned, Ki-67 is the better in-
dicator.

The recurrent tumor of case 5 in Table 3 revealed
higher Ki-67, to 60%. However, the mitotic count was
low, less than < 5 mitoses per 10 HPF. There is possibility
that sampling error of mitotic count on routine sections
might be misleading for tumor grading. The Ki-67 anti-
gen reflects the true proliferation activity and is worri-
some in regard to morphologically undergrading of tu-
mors.

In conclusion, p53 and Ki-67 expression correlate
well with the morphologic gradings of PT. Although
there are some cases having < 10% positivity appear ma-
lignant and some cases > 10% who appear benign mor-
phologically. The p value was < 0.005 (Fisher exact test)
and is significant in comparing the cases with 0-10% to
those with 11-100%. In tumors with benign morphology,
additional study showing increased Ki-67 expression >
10% needs to be treated and followed up properly to
avoid recurrence and malignant transformation.
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