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ABSTRACT

Background: Although malignant uterine mesenchymal tumors are relatively uncommon,
their definite diagnosis is crucial for therapeutic as well as prognostic purposes.
Objectives: To study the frequency of uterine mesenchymal tumors in Duhok-lrag and to
highlight the impact of immunohistochemically on warning cases.
Materials and Methods: In this cross-sectional study, 3931 uterine mesenchymal tumors were
received in the Departments of Histopathology in Vin Private Laboratories and Central General
Laboratories in Duhok-Iraq, over a consecutive period of 13 years (January 2009 to December
2021). Cases were examined morphologically. Equivocal cases were subjected to
immunohistochemical workup via UltraVision LP Large Volume Detection System & HRP
Polymer (Ready-To-Use) from Thermo Fisher Scientific and using the automated
immunostaining technique.
Results: Benign tumors (97.4%) overwhelmed the malignant cases (1%). The remaining 1.6%
comprised the smooth muscle tumors of undetermined malignant potential (SUMPT).
Conclusions: Diagnosis and categorization of most benign and malignant uterine
mesenchymal tumors is an acumen nuclear histology. However, in unequivocal cases, high-
grade cancers and mixed neoplasms, immunohistochemistry is needful and applicable due to
its easy methodology. Yet some cases remain doubtful and require advanced techniques for
definite diagnosis.
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terine mesenchymal tissue difficult cases) has not to be

neoplasms comprise heterogeneous underestimated. Although gross and
tumors arising from the mesenchymal Hematoxylin/Eosin-stained  morphologic
elements of uterus and  cervix. features trump all ancillary techniques for
Differentiation  between benign and diagnosis of substation number of cases?,
malignant counterparts is crucial for however some cases may be diagnostically
prognostic and therapeutic implications, challenging. The wide morphologic
and the role of the surgical pathologist in spectrum of leiomyoma (especially
making this distinction (especially in the mitotically active, disseminated/
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metastasizing, and bizarre/ symblastic
leiomyoma and infarction), may develop a
considerable challenge and raise an alarm
for  pathologists, particularly  for
leiomyosarcomas??345, Moreover,
diagnostic criteria for their malignant
counterparts (leiomyosarcoma subtypes)
are not uniform. These cancers may pose a
diagnostic challenge as many cases show a
deceptively bland morphology. As well,
non-smooth muscle tumors originating in
the uterus may show overlapping histologic
and even immunohistochemical features
with uterine smooth muscle tumors!234,
The common uterine mesenchymal tumors
with arising prompted us to study the
frequency of these tumors in this particular
locality (Duhok-Irag) and to highlight the
impact of immunohistochemically on cases
with confusing morphologic features.

MATERIALS AND METHODS

Covering 13 year-period (1% January 2009
to 31% December 2021), this cross-sectional
(retrospective and prospective) study
enrolled 3931 mesenchymal tumors
involving uterus and cervix. Cases were
received in the Departments of
Histopathology in Vin Private and Central
General Laboratories in Duhok-Irag. The
study received approval from Duhok
Directorate of Health with regard to
personal data retrieval and tissue
processing. Slides were retrieved and the
non-processed operated tissues were
processed and stained with H&E and

examined microscopically for
morphological diagnosis. Categorization
was performed according to the updated
recommendations?®.
Immunohistochemistry

Using monoclonal and  polyclonal
antibodies, immunohistochemistry was
performed on equivocal cases via the
UltraVision LP Large Volume Detection
System & HRP Polymer (Ready-To-Use)
from Thermo Fisher Scientific®. Antigen
retrieval (HIER) was performed with
Epitope Retrieval Solutions and the
chromogen used was 3-3’-
diaminobenzidine tetrahydrochloride
(DAB) detection kit according to the
manufacturer’s recommendations and as
described previously®”®. Sections were
subjected to a first panel of antibodies
(Pankeratin, Vimentin, S100 protein). Then
according to the immunoresults, selected
second panel antibodies were added
(Tablel). Sections were counterstained
with Mayer’s hematoxylin, dehydrated
through graded alcohols to xylen and then
mounted with DPX solution and cover
slipped. Strongly positive controls and
negative controls (using the same procedure
without primary antibodies) were used with
each run. Smooth muscle tumors were
described as leiomyoma, STUMP or
leiomyosarcoma  according to a
constellation of the proliferative index
(Ki67) with different morphologic criteria
and immunohistochemistry (p53, pl6) as
previously described®”?.

Tablel. Detailed antibodies needed for uterine mesenchymal tumors.

Marker Task

First panel

Pankeratin, EMA, Vimentin, pl16, p53 For carcinosarcoma (Malignant mixed Mullerian tumor)

and PAX8

S-100 protein

Second panels

Desmin, MyoD1, Myogenin

Desmin, SMA, H-Caldesmon, p16, p53

For heterologous (lipid and cartilaginous) components in MMMT

Rhabdomyosarcoma
Smooth muscle tumors

CD10 Endometrial stromal sarcoma

Proliferative index
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Ki67

Helps differentiate leiomyoma, leiomyosarcoma and STUMP

RESULTS:

The ages of women with different uterine
mesenchymal tumors, ranged from 4 to 76
years. As demonstrated in figure 1, these
tumors (n= 3931) included 3828 (97.4%)

Malignant
1.00%

o |

s

Benign
97.40%

benign and 40 (1%) malignant tumors. The
remaining 63 (1.6%) cases were put within
the category of “smooth muscle tumors of

undetermined malignant potential”
(SUMPT).

STUMP

1.60%

Figure 1. Types of the studied tumors according to the behavior.

The sixth (37.1%) and fifth (27.7%)
decades dominated the affected ages in all
cases, except rhabdomyosarcomas which

were seen only among females less the 10
years (Table 1).

Table 2. Uterine mesenchymal tumors and age intervals.

Tumor Age groups (years)
Total: 3931 Number (%)

No. (%) <10  10-20 21-30  31-40 41-50 51-60 60-70  >70
Leiomyoma: 3745 1  42(1.1) 61(1.6) 561(15) 1016 (27.1) 1435(38.3) 346 (9.2) 283
(95.3) (0.02) (7.6)
Adenomyoma: 75 0 0 5(6.6) 22(28.9) 35(46) 12(15.8) 1(1.3) 0
(1.9)

STUMP: 63 (1.6) 0 1(1.6) 1(1.6) 33(52.3) 21(33.3) 4(6.3) 3(4.8) 0

Leiomyosarcoma: 0 0 0 9(39.1) 8(34.8) 2(8.7) 4(17.3) 0

23 (0.5)

MMMT: 12 (0.3) 0 0 0 4(33.3) 5(41.7) 2(16.7) 1(8.3) 0

Angiomyxoid 0 0 0 1(12.5) 5(62.5) 2(25) 0 0

fibroma: 8 (0.2)

Rhabdomyosarcom 5 (100) 0 0 0 0 0 0 0

a:5(0.1)

Total 3931 (100)  6(0.1) 43(1.1) 67 (L.7) 630 1090 (27.7) 1457 (37.1) 355 283
(16) 9) (7.2)

leiomyomas 3745 (96.2%) dominated the
benign tumors, followed by adenomyoma

75 (2%) and angiomyxoid fibroma 8
(0.2%), one was aggressive (figure 3).
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Figure 2. Aggressive angiomyxoid fibroma showi“ng thick-walled biood vessels (yellow arrows) within
myxoid stroma (black arrows) with some atypical stroma cells (white arrows). (H&E, A: X100,
B: X 200, C: X400).

As illustrated in figure 3, smooth muscle in figure 4, and 23 malignant
elements were demonstrated in 3918 leiomyosarcoma formed (0.6%). The
tumors, including 3745 benign leiomyomas remaining 12 (0.3%) cases comprised
(95.6%), 75 adenomyomas (1.9%), 63 smooth muscle sarcomatous compartment
smooth muscle tumors of undermine in malignant mixed Mullerian tumors.

malignant potential “STUMP” (1.6%) seen

s Leiomyoma = Adenomyoma STUMP Leiomyosarcoma = MMMT

) g 0.3%
L%

.
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Figure 3. Percentages of smooth muscle-containing tumors in the study cases.
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Figure 4. Smooth muscle tumor of undetermined malignant potential (STUMP) showing increased mitotic
activity (yellow arrows) and scattered atypical cells (black arrows), (H& E, X200).

As shown in Table 3, the conventional type
was the commonest benign leiomyomas,
followed by cellular (5%) seen in figure 5A,
symblastic (1.8%) and myxoid variant
(0.9%) seen in figure 5B. The remainders
comprised decreasing frequencies of
different variants including lipoleiomyoma

(0.5%), figure 6, epithelioid leiomyoma

(0.2%), figure 7, vascular leiomyoma
(0.16%), figure 8,
Leiomyomatosisperitonealis  disseminate

(0.1%), figure 9, mitotically active (0.1%),
Cotyledonoid (0.02%), figure 10 (A and B).

Table 3, Types of benign leiomyomas and age intervals
________________________________________________________________________________________________________________________________J

Leiomyoma Ag?\l%rrgltizi gﬁ?rs)

No. (%) <10 1020 2130 3140  41-50 51-60 6070 >70
Conventional: 1(0.02) 40 48 (1.4) 478 (13.9) 950 (27.7) 1345(39.3) 289(8.9) 270
3422 (91.3) (1.2) (7.8)
Cellular 188 (5) - 2(1) 9(4.7) 63(33.5) 48(255) 40 (21.2)  26(13.8) -
Symblastic 67 (1.8) - - 2(2.9) 4(5.9) 4(5.9) 24(35.8) 21(31.3) 12(17.9)
Lipoleiomyoma 20 - - - - 4(20) 10 (50) 6 (30) -
(0.5)

Myxoid 10 (0.3) - - - - 2(20) 4(40) 3(30) 1(10)
Epithelioid 8 (0.2) - - - 3(37.5) 2(25) 3(37.5) - -
Vascular 6 (0.16) - - - 1(16.6) 1(16.6) 4(66.6) - -
Mitotically active 4 . - - 2(50) 2(50) - - -
0.1)

LPD 3 (0.08) - - - 3(100) - - - -
Cotyledonoid 1 (0.02) - - - 1(100) - - - -
Intravascular 1 (0.02) - - - - 1(100) - - -
Others 4 (0.1) * - - - 4(100) - - - -

Total: 3745

LPD: Leiomyomatosisperitonealis disseminate, *: Including leiomyoma cases, 2 with
prominent lymphoid infiltrate and 2 rich in mast cells.

75



UTERINE MESENCHYMAL TUMORS IN DUHOK-IRAQ

0 KX TR B

-

mature fat globules (black arrows) and smooth
muscle fibers (yellow arrows), (A: Gross; H&E, B: X100, C: X200).
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Flgure 8 Vascular leiomyoma showing smooth muscle prollferatlon (black arrows) and thlck WaIIed blood
vessels (yellow arrows), (H&E, A: X100, B: X 200).
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Flgure 9. Lelomyomat03|sper|toneal|s dlssemlnate showmg benlgn smooth muscle nodules (yeIIow arrows)
within the peritoneum (black arrows), (H&E, A: X100, B: X 200).

Figure 10- A: Mltotloally actlvo Ielomyoma_l showmg increased mitotic act|V|ty (yeIIow arrows) but no atypia,
B: Cotyledonoid leiomyoma with a morphologically placenta-like proliferating smooth muscle
fibers (black arrows), (H&E, A: X200, B: X 200).

Secondary changes were observed in 946 myxoid degeneration, red degeneration,
(25.3%) leiomyoma cases. These changes calcification and cystic changes) in 839
included various  combinations  of (22.4%), hemorrhage in 102 (2.7%) and
degenerative  changes  (hyalinization, infarction in 7 (0.2%) cases. Of the
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degenerative changes, 532 (63.4%) cases
were at 21-40 years of age (reproductive
age).

Malignant uterine mesenchymal tumors (n=
40) comprised 23 (57.5%)

leiomyosarcomas (figure 11), 12 (30%)
MMMTs (flgure 12, 13) and 5 (12.5%)

rhabdomyosarcomas (figure 14). Women
with leiomyosarcoma and MMMT were
more than 31 years (mean: 39 and 46 years
respectively), whereas patients with
rhabdomyosarcoma were only children
(less than 10 years).

Figure 11. -Lelomyosarcoma showing hlgh grade mallgnant spindle ceII tumor posmve for H Caldesmon
(B) with a high proliferative index (C), (A: H&E, X200, B: IHC “H-Caldesmin, X 400, C: IHC

“Ki67”, X400).

i
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Flgure 12. Mallgnant mixed MuIIerlan tumor showmg carcinomatous component (black arrows),
sarcomatous component (yellow arrows), necrosis (white arrow), (H&E, A: X100, B: X200, C:
X400).
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Figure 13. Malignant mixed Mullerian tumor showing carcinomatous component, stalned positive for
Pankeratin (A) and sarcomatous components, stained positive for Vimentin (B) and Desmin

(C), (IHC, A: X400, B: X200, C: X400).

Flgure 14. Embryonal rhabdomyosarcoma showmg morphologlcally mallgnant round cell tumor (A),
positive for Desmin (B), (A: H&E, X200, B: IHC “Desmin”, X 400).

DISCUSSION

Despite the fact that malignant cases were
described in 1% of the study cases, the crux
of the matter in uterine mesenchymal
tumors is to provide a standardized and
reproducible communication tool that can
be readily used in the management of
cancer cases. As well, these cancers witness
an increase their incidence®®. In this study,
leiomyosarcomas  formed 57.5% of
malignant cases. When encountered,
leiomyosarcomas  harbor  the  most
important  consideration  given their
commonest uterine mesenchymal
malignancies in  addition to their
unfavorable outcome. What is worrying
about leiomyosarcoma, is absence of
uniform diagnostic criteria for its subtypes
in addition to the microscopic appearance

of a deceptively bland morphology, may
pose a diagnostic challenge with their much
more common benign leiomyoma and with
non-smooth muscle tumors originating in
the uterus. These factors committed a
careful histological approach and may
necessitate immunohistochemistry,
molecular tests or even other advanced
diagnostic  approaches®3>1°,  Actually,
diagnosis of leiomyosarcomas required
constellation of  morphological and
immunohistochemically getting benefits
from pl6 and p53 immunomarkers, in
addition to the assessment of proliferative
index (Ki67) as described®®,

A malignant uterine mesenchymal tumor
was malignant mixed Mullerian tumors
(MMMT). This entity accounted for 0.3%
of the study cases. These tumors are
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considered as  undifferentiated  or
metaplastic ~ forms  of  endometrial
carcinoma, also termed carcinosarcoma.
Such tumors comprise variable admixture
of epithelial and mesenchymal malignant
components. Generally, MMMT form <5%
of all gynecological tract neoplasms. The
diagnosis is crucial because of their
ominous clinical course'!,
Morphologically, the epithelial
compartment of the study cases showed
variously graded adenocarcinoma, while
the sarcomatous (mesenchymal)
compartment comprised variable admixture
of leiomyosarcoma and fibrosarcoma with
occasional heterologous stromal elements.
Pankeratin, EMA (epithelial markers) and
Vimentin (sarcomatous marker) were of
great help. As well, the expression of p16,
p53 and PAX8 in both compartments lend a
support to the monoclonality of uterine
carcinosarcoma compartments as stated
previously*.

The remaining 5 malignant cases were
pediatric rhabdomyosarcoma, all were
childhood girls under 10 years. These cases
appeared as malignant blue cell tumors
under the light microscope. Desmin,
MyoD1 and myogenin were required to
confirm the diagnosis, while other
immunomarkers were of great value to
exclude pediatric malignant blue cell
mimickers, like CD45 to exclude
lymphoma/leukemia; Flil to exclude
extraskeletal Ewing’s sarcoma/PNET;
Pankeratin, EMA and NSE (neuron specific
enolase) to exclude desmoplastic small
round cell tumor”?3 It is worthy to
mention that definite diagnosis requires
molecular tests’.

In the light of the fore mentioned data,
benign smooth muscle tumors
(leiomyomas) overwhelmed the studied
uterine  mesenchymal tumors (95.3%).
Given their abundance, leiomyomas form
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an important impact on women’s life
quality. Age ranged from 9 to 76 years with
a peak age at 40 and 60 year-intervals with
a little bit higher percentage among post-
menopausal women (~55%) among but
didn’t reach the level of significance. In
parallel, a previous study performed in the
same region described leiomyomas as the
most common uterine pathologic finding
(21.5%) among hysterectomy specimens
with 46 years mean and 41-50 years age
range 14,15. The rate of leiomyomas under
20 years was very rare (0.9%). Worldwide,
leiomyomas are described at any age,
mainly among middle aged women**°,

Diagnosis of smooth muscle tumors was
simply based on light microscopical
morphology in 3422 cases. However, there
were 312 leiomyoma variants, 63 STUMP
and 23 leiomyosarcomas; these cases
required further evaluation for optimal
results. No specific tumor marker can be
applied for smooth muscle tumor
categorization 10. Using antibodies for p16
and p53 markers in addition to the
proliferative index (Ki67), were of great
help. However, due to the significant
overlapping staining patterns between
leiomyosarcomas and symblastic
leilomyomas, such immunostains were of
limited role as described in the literature®®,
The category of myxoid leiomyoma was
observed in 10 (0.3%) cases. In fact,
myxoid changes form a common finding in
benign leiomyoma, but the term myxoid
leiomyoma is applied when more than 50%
of the tumor appear myxoid. As has less
aggressive clinical course and amenable for
complete surgical excision, diagnosis of
myxoid leiomyoma poses an important
consideration when compared with myxoid
leiomyosarcoma and myxoid high-grade
endometrial stromal sarcomas, given the
latter’s adverse prognosis and deceptively
bland morphologies. Another diagnostic
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challenge is with uterine inflammatory
myofibroblastic tumor which frequently
harbors ALK rearrangements and a novel
ZC3H7B-BCOR gene fusion with its
amenable for target therapy®®.

Epithelioid leiomyomas were described in
8 (0.2%) cases. When these benign
neoplasms are encountered, exclusion of
their more common malignant counterparts
(epithelioid leiomyosarcomas) is critical for
therapeutic and prognostic tasks'’.
Vascular leiomyoma (angioleiomyoma)
was reported in 6 (0.16%) women. This
uncommon leiomyoma variant, shows
variable admixture of smooth muscle fibers
and thick-walled blood vessels. In parallel,
a study performed in Poland has reported
angioleiomyoma in 0.34-0.40% of cases,
mostly among middle-aged women?8,
Leiomyomatosisperitoneal is disseminate
entity was given for 3 cases. This
uncommon tumor is applied for multiple
smooth muscle-like nodules in the
peritoneal  cavity. Diagnosis  great
significance, firstly  for  therapeutic
approach as hormonal agonist therapy
might be of great help. Secondly in such
benign cases, one can contemplate
avoidance of unnecessary surgery or
anticancer therapy applied for their
counterpart invasive sarcomas*”.

In same line, the entity “Cotyledonoid
leilomyoma” was given in a single case.
Because its histology gives an alarming
extra-uterine growth with a dissecting
myometrial component, diagnosis of this
extremely rare benign leiomyoma is of
great value®®.

The term of intravascular leiomyoma was
applied for a single, 44-year-old woman.
This histologically benign tumor is
characterized by proliferating smooth
muscle cells arising from the intrauterine
venules and/or the myometrium, affects

mainly middle-aged women. Diagnosis is
crucial for therapeutic purpose?.

It is worthy to mention that secondary
changes that accompany benign tumors
make distinction from their counterpart
cancer events may be difficult. In this study,
there were 102 cases of hemorrhage, 21 red
degenerations and 7 ischemic necrosis
(infarction). Tumor cell necrosis, a feature
of cancer, is defined by finding an abrupt
transition from necrotic to non-necrotic
tumor cells, without interposed fibrosis or
granulation tissue and lacking
inflammation which are features of non-
cancerous changes. As well, viable tumor
cells with evident malignant nuclei can be
identified within the necrotic areas. In
contrast, appearance of hyalinization
indicates a long-term fibrosis of non-cancer
cases’?.

It is noteworthy that many uterine
leiomyomas are show varying intensity
(usually low) of chronic inflammatory cell
infiltrates, like lymphocytes, mast cells,
plasma cells and eosinophils. However,
prominent/massive lymphoid or mast cell
infiltrates form an unusual, but rare
pathologic findings. In this study, we
describe one case with massive lymphoid
aggregates and another with prominent
mast cells. Such microscopic finding may
raise the possibility of neoplastic lymphoid
and mast cell proliferation?.,

Furthermore, unequivocal smooth muscle
tumors with no definite benign or malignant
morphologic clues are termed as "smooth
muscle tumor of uncertain malignant
potential” (STUMP).  Although not
malignant, but they should be considered as
tumors with low malignant potential
because of their occasional recurrence®??,
Such cases may necessitate further
evaluation by immunohistochemistry or
molecular testing®. This term was given in
63 (1.6%) smooth muscle neoplasms whose
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morphologies were equivocal between the
unequivocal benign leiomyomas and their
malignant counterparts (leiomyosarcomas).
In fact, uterine STUMP forms one of the
rare gynecologic neoplasms. In support of
microscopic observation, pl6 and p53
markers and the proliferative activity may
help diagnosis and predict tumor
behavior*622,

Unforgettably, adenomyoma was described
in 75 (1.9%) cases when foci of
adenomyosis were demonstrated within
leiomyomas. Such findings are parallel to
those of others.

Finally, 8 (0.2%) cervical angiomyxoma
cases were reported among our series with
a perimenopausal dominance (mean: 46
years). This is a rare benign, slowly
growing mesenchymal tumor that usually
arises in the vulvovaginal and perineal
region. Cervical reported cases in the
literature are relatively rare, and
predominantly the tumor occurs in the
reproductive age women. An important
point of this tumor, is its liability for local
recurrence in its aggressive form?,

CONCLUSIONS

Diagnosis and categorization of most
benign and malignant uterine mesenchymal
tumors is an acumen nuclear histology.
However, in unequivocal cases, high-grade
cancers and mixed neoplasms
immunohistochemistry is needful and
applicable due to its easy methodology. Yet
some cases remain doubtful and require
advanced techniques for definite diagnosis.
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