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ABSTRACT

Background: Of all Smooth muscle tumours originating from uterus are leiomyomas are
the most common ones. Benign nature and smooth muscle origination of leiomyomas
can be easily documented via histological examination. In present study it was tried
to examine immunohistochemical profile of leiomyomas with different subtypes.
Material and Methods: In this cross-sectional study 64 cases of smooth muscle tumors
originating from uterus were included in study. As a control group 12 cases of conventional
leiomyomas were selected. Then estrogen receptor, progesterone receptor, p53 and ki-67 were
assessed. Statistical analysis was conducted using SPSS 16.0. Results: P 53 and ki-67 antibody
status was diffusely positive in 12 out of 24 cases (50%) of leiomyosarcomas. Leiomyomas
with bizzare nuclei were stained with Ki67 proliferative marker less than those in obviously
malignant cases (P < 0.001). Estrogen and progesterone receptors had a reverse correlation with
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tumours malignancy potential. Conclusion: Since p53 is known as an important inhibitory
trigger for proliferative cycle of cells, in current study it was concluded that p53 inhibitory role
decreases as malignancy potential increases, also tumors dependence on steroids via steroid
receptors decreases as malignancy potential increases.
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INTRODUCTION

Of all Smooth muscle tumours originating from uterus
are leiomyomas are the most common ones. Benign
nature and smooth muscle origination of leiomyomas
can be easily documented via histological examination.!
Moreover leiomyomas, which are the most common
neoplasm of uterus, malignant tumours only constitutes
1% of uterine malignant smooth muscle tumours.** In
histological examinations malignant smooth muscle
tumour can be easily recognized as sarcomas, although
some smooth muscle tumours with borderline appearance
create controversies in diagnosis. Although these cases are
described using histological details, but this categorization
and description lacks information regarding the clinical
features and prognosis.® Of these cases with difficulty in
diagnosis leiomyoma with bizarre nuclei (LM-BN), atypical
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leiomyoma, and smooth muscle tumour with undetermined
malignant potential (STUMP) can be mentioned. Although
recently a distinguished categorization as tumour with
little metastatic potential has been proposed.®® Clinical
behaviour of uterine smooth muscle tumours can be
predicted by application of routine gross and light
microscopic features. Problems arise in classification and
diagnosis when there is mismatching between clinical
outcome and morphology.’

Histologically, multinucleated giant cells (diffusely or
focal) with no abnormal mitotic activity and no coagulative
necrosis is recognized as LM-BNs.!? leiomyosarcoma in situ
is another term used to describe this category, because
giant cell appearance concerns pathologists 8 whereas
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low mitotic activity and lack of tumour cell necrosis
distinguishes leiomyosarcoma in situ from classic
Leiomyosarcomas (LMS).* Although most clinically
aggressive smooth muscle tumors demonstrate cellular

atypia.

Review of literature indicates a favourable prognosis and
a negligible risk for distant metastasis for this category,
which can be treated with myomectomy alone, although
local recurrence of tumour must be considered.!?*
Likewise considerable controversy has surrounded the
nature of atypical nuclei in LM-BNs.!¢ As far as histological
examination with light microscope is difficult to distinguish
between different theses subtypes because of difficulty
in distinguishing between malignant and degenerative
changes.'72! In this study it was tried to examine
immunohistochemical profile Leiomyomas with different
subtypes and to examine how molecular differences
distinguish histological classifications.

MATERIAL AND METHODS

In this cross-sectional study, 64 cases of smooth muscle
tumours originating from uterus were included in study
using whole tissue sections. Data was obtained from
Tabriz University of Medical Sciences (Tabriz, Iran) data
bases during 2010 to 2014. At last 20 cases of LM-BN,
8 cases of STUMP and 24 cases of LMS were included in
study; all cases diagnoses were confirmed by oncological
pathologists. Also 12 cases of conventional LMs were
included as control group.

Diagnosis of LMS, STUMP, LM-BN and leiomyoma was based
on criteria published earlier.???®* Based on the published
criteria, nuclear atypia, coagulative tumour cell necrosis
and mitotic count more than 10/10 per high power field
were used as necessary histologic criteria for classifying
and diagnosis smooth muscle tumours originating from
uterus. Two or more of these criteria is sufficient to warrant
diagnosis for LMS. An unusual combination of criteria,
which was not enough to fulfil LMS diagnosis, was defined
as STUMP#*

LM-BN diagnosis was made when multi-focal or focal
atypical cells consisted of bizzare, multi-lobulated and
large nuclei associated with hyperchromasia, which could
have been multi-nucleated with smudge chromatin and
cytoplasmic pseudo-inclusion, in a background of routine
atypical LM; LM-BN cells are found in diffusely or isolated
nests in this background with less than 2-3/10 high
power field. For each case a sample block was selected
for examination. MIB1/ki-67 (BioGenex, Ca, USA), p53
monoclonal antibody (USBiological, MA, USA) and estrogen
receptor monoclonal antibody (BioLegend, CA, USA) and
progesterone receptor monoclonal antibody (PgR 636,
Ready to use-Dako), was respectively used to detect ki-67,
p53, ER and PR. were Avidin-biothine method was used

for Immunohistochemistry. Antigens were retrieved by
using citrate buffer 20 min for ER, PR and P53 and 30 min
for Ki-67 was used for retrieving antigens by microwaving
process.

P53 and Ki67 staining was considered positive when
nuclear staining was positive. Positive p53 staining was
defined as strong and diffuse (more than 75% of cell
population) staining.

Percentage Ki67 positive cells to total number of cells was
used after counting minimum of 1000 cells at high power
field. Allred Score was used for PR and ER, which consisted
of intensity score (3 = strong, 2 = intermediate, 1 = weak
and 0 = none) and proportion score (0 = none, 1 <1/100,
2=1/100t0<1/10,3=1/10to<1/3,4=1/3to 2/3 and
5=>2/3). Atotal score was obtained by adding these scores
which ranged from 0 to 8. Samples with score more than 4
were considered as positive.?

The study protocol was approved by the Ethics Committee
of Tabriz University of Medical Sciences (TUMS), which
was in compliance with the Declaration of Helsinki.
Statistical Package for the Social Sciences TM Version 15
(SPSS1td, Chicago, IL, USA) was used for statistical analyses.
Fisher’s exact test or Chi-square were used to compare the
qualitative variables. P <0.05 was considered statistically
significant.

RESULTS

Mentioned criteria and scoring methods was used for the
samples based on immunohistochemical staining. P53
immunoreactivity in uterine smooth muscle tumours is
shown in Table 1; 12 out of 24 LMSs were positive using
p53 antibody (50%) while only 2 LM-BNs (11%) were
positive for p53.

A similar result was obtained with regard to Ki67 staining.
Ki67 immunohistochemistery staining is shown in Table 2;
Ki67 proliferative marker increased as malignancy
potential increased. Ki67 was positive in 25.21% of LMS
cellsand 0.52% of LM cells (P < 0.001). Considering steroid
hormone receptors, PR and ER positivity decreased as
malignancy potential increased through LM-BN and STUMP
cases Table 1.

Table 1: P53, ER and PR immunohistochemistry in
uterine smooth muscle tumour

Cases (N) ER (positive/ PR (positive/ P53 (positive/
negative) negative) negative)

LMS (24) 2/20 0/24 12/12

STUMP (8) 8/o 6/2 0/8

LM-BN (20) 12/6 20/0 2/18

LM (22) 12/0 12/0 o/12

LMS — Leiomyosarcoma; STUMP — Smooth muscle tumours with undetermined
malignant potential; LM-BN — Leiomyoma with bizarre nuclei; LM — Conventional
leiomyoma; ER - Estrogen receptor
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DISCUSSION

LM-BN are one of rare subtypes of smooth muscle
cell tumours originating from uterus which are seen
among younger women than those LMS affects. This
subtype is recognized with bizarre, hyperchromatic and
multi-lobulated nuclei distributed in multi-focal or focal
nests in a conventional LM background. Hyperchromatic
and multi-lobulated nuclei in giant cells is also found
in ~ 75% of LMS.?¢%” Presence of this features in toumor
cells provoke concern among pathologists about possible
malignant potency although they are found in a background
of routine LM.!* Considering biologic features of these
toumoral cells, in many studies it has been reported
that there is no difference between LM-BNs and LMs in
recurrence rate.?®

In a study by Croce et al. concluded that LM-BNs are
associated with a favourable prognosis and highlights, so
a conservative approach can be accepted, because many of
them are of reproductive age.?® Considering this favourable

Table 2: Ki67 immunohistochemistry in uterine
smooth muscle tumours

Cases (N) Positively stained cells to total cells(%)
LMS ( 24) 25.21

STUMP (8) 11

LM-BN (20) 0.52

LM (12) [o}

LMS — Leiomyosarcoma; STUMP —Smooth muscle tumours with undetermined
malignant potential; LM-BN — Leiomyoma with bizarre nuclei; LM — Conventional
leiomyoma
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Figure 1: P53 immunostaining in uterine smooth muscle tumours
originating from uterus. (a) Negative reaction in LM. (b) LMS; showing
coagulative tumour cell necrosis and diffuse and strong P53 positivity.
LMS — Leiomyosarcoma; LM — Conventional leiomyoma

outcome, the term LM-BN is preferable to alternative
terminology “atypical leilomyoma.?®”

Immunohistochemistry has led to a new spectrum of tools
to distinguish between different subtypes. To overcome
this dilemma molecular studies have tried to compare
nature of these the immunohistochemical findings between
malignant, atypical and benign smooth muscle cells and
biologic features of these cells. In a study by Sung et al.
it was reported that 5 of all 13 cases of LM-BNs showed
immunoreactivity for p53, including 1 case with strong,
diffuse positive p53. Also it was declared that none of
patients had distant metastasis, only one case had local
recurrence after myomectomy?®?; in present study 2/20 of
LM-BN had positive immunoreactivity for p53, which is
less than what this study have reported.

In contrast a study on nine cases of simplastic uterine
leiomyomas, Sun et al. found no significant difference
between atypical and non-atypical cells in expression of
P53, ER and PR immunostaining except for Ki6 7, which was
significantly higher in malignant cells.?! Also in a similar
study Chen and Yang found 26% LM-BNs in mediate and
33% LM-BNs in diffuse p53 immunorreactivity staining
patterns.at last they concluded that there is significant
overlapping in distribution of staining and intensity of P53
and Ki67 between LM-BN and LMS.??

In contrast with this study, present study showed a
distinguishable difference between tumoural cells
in LMS and other subtypes regarding expression of
p53 [Figure 1]; twelve cases of 24 LMS (50%) had positive

Figure 2: Ki67 immunostaining in uterine smooth muscle tumours
originating from uterus. (a) High Ki67 positivity in LMS. (b) Negative
reaction in LM. LMS — Leiomyosarcoma; LM — Conventional leiomyoma

Figure 3: ER immunostaining in uterine smooth muscle tumours
originating from uterus. (a) Complete negativity in LMS. (b)
Good reaction for ER antibody LM. LMS — Leiomyosarcoma;
LM — Conventional leiomyoma; ER — Estrogen receptor
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Figure 4: PR immunostaining in uterine smooth muscle tumours
originating from uterus. (a) Negative reaction in LMS, (b) Positive
reaction in LM. LMS — Leiomyosarcoma; LM — Conventional leiomyoma;
PR — Progesterone receptor

Page | 56

Nigerian Medical Journal | Vol. 57 | Issue 1 | January-February | 2016



Azimpouran, et al.: Immunohistochemical profile of uterine leiomyomas’ subtypes

immunoreactivity, while none of STUMPs and only one
case of LM-BN was positive. These results are similar to
what sun et al. reported; which there was no statistically
significant difference was found between non-atypical and
atypical cells regard to p53 staining.®!

Current findings are similar with what O’'Nell et al.** had
concluded in which expression of p53 was found in only
3/11 symplasticleiomyoma. Although because of analytical
limitations, statistical analysis was not performed there
was a remarkable difference in staining pattern of P53
between different subtypes.

There was statistically significant in Ki-67 positivity
between LMS cases as a group and STUMP, LM-BN and
LMs as another group (P < 0.05); in a pattern which Ki67
positivity increased as malignancy potential increase
[Figure 2]; from routine LM to LMS through LM-BN and
STUMP.Also, increasing loss of ER and PR receptors in
smooth muscle cell tumours was associated with increasing
in malignancy potential [Figures 3 and 4].

World Health Organisation (WHO) has classified STUMP
as smooth muscle tumours which cannot be distinguished
as benign or malignant based on present criteria.** Also,
based on this classification, LM-BNs have been included in
“atypical leiomyomas” category.

Based on present study application of current criteria
for diagnosis of smooth muscle cell tumours originating
from uterus is confirmed, but the main this advantage of
present study along with most of the literature mentioned
in present study is lack of sufficient case to make a strong
and precise.

CONCLUSION

Based on present findings loss of p53 gene as an important
inhibitory factor in smooth muscle cell tumours originating
from uterus is a crucial event that leads to malignant
transformation of LM-NBs and STUMPs. In addition,
presence of mutual features of malignant tumours and
LM-BNs may indicate pathogenic mechanism recurrent
cases in this subtype.
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