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Abstract 
Malignant mixed mesodermal sarcomas (myxoid leiomyosarcomas – MLMS) are a rare form of uterine cancer developed from the smooth 
muscles of the uterus. It usually affects women in the postmenopausal period and has an aggressive character with an unfavorable evolution 
and prognosis. This paper presents a case where MLMS was postoperatively confirmed with the aid of the histopathological (HP) examination 
coupled with specific immunolabeling techniques. In addition, we reviewed modern literature to compare our results. Clinically, patients may 
present with a pelvic tumor, vaginal bleeding, or abdominal pressure. Imagistic investigations, such as pelvic ultrasonography (US), computed 
tomography (CT), magnetic resonance imaging (MRI), and positron emission tomography (PET)–CT may support the diagnosis. Nevertheless, 
solely the HP examination establishes it. Macroscopically, MLMS is soft and gelatinous, unlike the conventional rigid and spiral leiomyoma 
appearance. Furthermore, the infiltrative, irregular tumor margin is characteristic of MLMS. From a microscopic point of view, the following are 
present: tumor cell necrosis, nuclear pleomorphism, and variable mitotic activity. With classical Hematoxylin–Eosin (HE) staining, myometrium 
presents a leiomyomatous structure and multiple nodular formations with the aspect of malignant tumor proliferation, most likely mesenchymal. 
We used multiple special immunolabeling techniques. Thus, we observed the intense reactivity of the cells to the anti-vimentin antibody, which 
immunolabeled type III intermediate filament (IF) protein expressed in mesenchymal cells, thus demonstrating tumor mesenchymal affiliation. 
Smooth cell positivity for alpha-smooth muscle actin (α-SMA) demonstrates that the tumor is present in its whole myometrial structure. Tumor 
cells also underwent mutations involving the p53 tumor suppressor gene demonstrated by the number of tumoral cells in division immunolabeled 
with anti-Ki67 proliferation antibody. Tumor development was demonstrated by protein activation of cyclin-dependent kinase (CDK) and the 
presence of c-Kit-bound hematopoietic stem cells, immunolabeled with the anti-cluster of differentiation 117 (anti-CD117) antibodies. The anti-
desmin antibody demonstrates, along with α-SMA, the involvement of myocytes in the tumoral process. The following microscopic characteristics 
laid the foundation for the diagnosis of MLMS: irregular myometrial invasion, rare mitosis on high-power fields (HPFs), cell pleomorphism, 
predominant myxoid component that gave a hypocellular appearance, the matrix rich in proteoglycans and glycosaminoglycans, especially 
hyaluronic acid. 

Keywords: cell pleomorphism, myxoid component, hypocellular appearance, rare mitosis. 

 Introduction 
Uterine sarcomas account for approximately 3% of all 

uterine tumors and less than 1% of malignant tumors of 
the female genital tract. The most common types of uterine 
sarcomas are leiomyosarcomas (LMS), malignant mixed 
mesodermal sarcomas (myxoid leiomyosarcomas – MLMS), 
and endometrial stromal sarcomas [1]. 

Less than 90 cases of uterine MLMS have been reported 
in the English literature up to the present [2–8]. 

MLMS is a tumor variant of the smooth muscle, 
extremely rare, with an annual incidence of 0.64/100 000 
women [9]. It is characterized by a myxoid appearance, 
reduced mitotic activity, and minimal or no atypia, despite 
its very own very high aggressive evolution [2, 10]. 

Aim 

This study aims to present the clinical, imaging, morpho-
pathological features and make a positive diagnosis of a 
rare case of uterine MLMS. 
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 Clinical, imaging and risk  
factors involved in MLMS 

Clinically, most patients are in the postmenopausal 
period and may present a pelvic tumor, vaginal bleeding, 
or abdominal pressure. Prior pelvic radiation therapy [11] 
and tamoxifen treatment in breast cancer patients [12, 13] 
were incriminated as the main risk factors. 

The diagnosis of MLMS may be suggested by certain 
investigations, such as ultrasonography (US), computed 
tomography (CT), magnetic resonance imaging (MRI), 
and positron emission tomography (PET)–CT, each with 
benefits and downsides. According to the literature, MRI 
can differentiate between leiomyomas and LMS. Multiple 
research attempts have been carried out to define the 
imaging characteristics for LMS to help guide the imaging 
diagnosis of MLMS. They analyzed the undefined margins, 
intense signal on T1- and T2-weighted images, intratumoral 
hemorrhage, central tumor necrosis, specific features of 
diffusion-weighted imaging (DWI) and examined tumor 
texture by histogram. Furthermore, attempts have been 
made to define the imaging characteristics of classical 
leiomyomas compared to LMS [14–25]. 

 Positive and differential  
diagnosis of MLMS 

The combined evaluation makes the diagnosis of uterine 
LMS of three factors: tumor cell necrosis (TCN), the number 
of cell divisions evaluated on 10 high-power fields (HPFs) 
and the presence of cellular atypia (cell pleomorphism). 
These criteria must be adapted according to the tumor 
subtype, myxoid and epithelioid tumors of the myometrium. 
MLMS is a very rare form [26]. 

The differential diagnosis of benign (leiomyoma) and 
malignant (LMS) myometrial tumors is based on the 
Stanford Criteria proposed by Bell et al. [27], which forms 
the basis of the current classification of the World Health 
Organization (WHO) for uterine smooth muscle tumors 
[27]. The presence of leiomyomas does not represent a 
cause of malignant transformation into LMS [28]. 

MLMS causes irregular myometrial invasion with or 
without lymphovascular invasion. Cell mitosis is rare, 
and cytology may be unclear due to pleomorphism. The 
minimum number of mitotic divisions (MDs) to diagnose 
MLMS varies between 0–4/10 HPFs [26]. 

 Prognosis and treatment in MLMS 
The rarity of this tumor subtype cannot support a definite 

prognosis, thus remaining inconclusive. Some studies have 
shown a poor prognosis of MLMS [27], while previous 
studies have suggested that MLMS is less aggressive than 
conventional uterine LMS [11, 12]. 

The standard treatment for LMS is total abdominal 
hysterectomy with bilateral adnexectomy [29], with tissue 
referral to the Service of Pathological Anatomy for histo-
pathological (HP) examination. Post-interventional overall 
survival rates vary between 17% and 65%, regardless of the 
stage of the disease [30–33]. Aggressive post-interventional 
adjuvant therapy should be performed with careful selection 
of patients as it determines significant side effects without 
a definite benefit in terms of survival rate [29, 34, 35]. 

 Morphopathological and immuno-
histochemical examinations of MLMS 

Over time, several antibodies have been used for HP 
confirmation regarding the differential diagnosis between 
malignant and benign smooth muscle tumors [36–40]. 
However, the diagnostic value of immunohistochemical 
(IHC) reactivity has not been investigated explicitly for 
MLMS. 

MLMS presents a myxoid matrix and proliferations 
myofibroblastic, endometrial stromal, and epithelial.  
The term “myxoid” refers to an extracellular matrix (ECM) 
rich in proteoglycans (PG) and glycosaminoglycans 
(GAG), especially hyaluronic acid (HA) [41]. The myxoid 
transformation appears as a pale blue material in the 
Hematoxylin–Eosin (HE) classical staining, surrounding 
the neoplastic transformed cells, individually dispersed 
or arranged in clusters or bundles. The myxoid ECM is 
usually prominent, providing a hypocellular appearance 
and a fleshy, soft feature on macroscopic examination. 
Certain phenomena can simulate the myxoid appearance, 
such as edema that causes the separation of cellular 
elements, with hypocellular appearance, which also occurs 
in leiomyomas. Mucinous carcinomas can also be associated 
with extracellular mucin accumulation, and when the 
epithelial component cannot be easily identified, there is a 
risk of confusion with a myxoid tumor. Histological staining 
with Periodic Acid Schiff–Hematoxylin (PAS–H) or Alcian 
Blue (AB) is applied to prevent these difficulties because 
it highlights the components of the myxoid ECM [42]. 

Smooth uterine muscle tumors with myxoid ECM have 
been classified as myxoid tumor variants, with many details 
unknown about myxoid leiomyoma or myxoid smooth 
muscle tumor of uncertain malignant potential (STUMP). 
Therefore, for clinical and diagnostic purposes, it is essential 
to differentiate between malignant and benign lesions [43]. 

MLMS is a malignant tumor of the smooth muscle, 
found mainly in postmenopausal women. Compared to 
conventional LMS, MLMS has a more aggressive character 
with an unfavorable evolution and prognosis [8, 44, 45]. 
Atkins et al. [46] used a ≥30% cut-off in terms of the density 
of the myxoid ECM, and Burch & Tavassoli [3] suggested 
a ≥60% cut-off for the myxoid matrix. Recent studies 
have established a 50% value of the myxoid component 
to diagnose MLMS [34]. However, the HP diagnosis of 
MLMS is made when there is a myxoid extracellular 
component with a cut-off of 30–50% [43]. 

Macroscopically, MLMS is soft and gelatinous, unlike 
conventional leiomyoma, with a hard, spiral appearance. 
Furthermore, the infiltrative, irregular tumor margin is 
characteristic of MLMS. From a microscopic point of view, 
the following are present: TCN, nuclear pleomorphism, 
and variable mitotic activity. From an IHC point of view, 
MLMS showed positive staining for alpha-smooth muscle 
actin (α-SMA), desmin, vimentin [47]. The aggressive 
form is supported by the suppression of tumor suppressor 
genes, the activation of receptors involved in the cell 
cycle, and increased tumor proliferation [48, 49]. Also, 
intratumoral vascularization and the inflammatory process 
support a favorable environment for tumor development 
[50]. 
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 Case presentation 
A 68-year-old patient, with a medical history of two 

vaginal births and three abortions on request, with type II 
diabetes under Metformin treatment presented in the 
Emergency Room for pelvic–abdominal pain and vaginal 
bleeding. After a complete clinical examination, biochemical 
and imagistic examinations were carried out. The patient 
underwent hysterectomy and bilateral adnexectomy surgery 
for its condition. Tissue fragments were sent for extem-
poraneous examination, and the excised internal genitalia 
was considered for definitive HP examination. 

The tissue fragments were fixed in 10% neutral 
buffered formalin solution and sent to the Department of 
Pathological Anatomy. They were processed according 
to the pre-established paraffin inclusion technique. All 
blocks were sectioned using the Microm HM325 rotary 
microtome, and 5-μm thick sections were applied to single 
slides and slides treated with poly-L-lysine. HE, Masson’s 
trichrome (MT), PAS–H, and AB classical histological 
staining was used, as well as specific IHC procedures. 

Before being stained, the slides were deparaffined with 
xylene in three baths (15 minutes each), rehydrated with 
successive alcohol baths with decreasing concentrations 
of 100%, 90%, 70% (3–5 minutes each), and then with 
distilled water (dH2O) (three baths for 5 minutes each). 
After hydration, the classical HE, MT, and PAS–H stainings 

were applied according to the predetermined techniques 
and the special IHC stainings. These involve antigenic 
exposure, performed with Ethylenediaminetetraacetic acid 
(EDTA) pH 9 or with Citrate pH 6, tissue endogenous 
peroxidase deactivation with the aid of 2% oxygenated 
water (H2O2) (30 minutes), introduction of slides into 3% 
powdered milk solution followed by application of the 
primary antibody (Table 1) for at least 18 hours at 4°C. 
The next day, after being left at room temperature for  
30 minutes, the slides were washed in phosphate-buffered 
saline (PBS) to remove the primary antibody. The specific 
secondary antibody [mouse/rabbit immunoglobulin G 
(IgG) antibody, VC002-025, R&D Systems, VisUCyte 
Horseradish Peroxidase (HRP) Polymer] was then applied 
for one hour. The secondary antibody was subsequently 
removed using PBS, and the slides were developed with 
the aid of 3,3’-Diaminobenzidine (DAB) (Dako), and the 
nuclei were labeled with a Hematoxylin solution. Finally, 
the obtained slides were dehydrated with increasing 70%, 
90%, and 100% alcohol concentrations (5 minutes each), 
clarified in xylene (3×15 minutes/bath). In the end, the 
slides were mounted with the help of a Canada balm 
conditioner. The HP preparations were made and scanned 
in the Research Center for Microscopic Morphology and 
Immunology, University of Medicine and Pharmacy of 
Craiova, Romania. 

Table 1 – Immunohistochemical panel of antibodies 

Antibody Manufacturer Clone Antigenic exposure Secondary antibody Dilution Labeling 

Anti-CK7 Dako OV-TL 12/30 Citrate, pH 6 
Monoclonal mouse  

anti-human CK7 
1:50 Glandular epithelia 

Anti-pan-CK 
AE1/AE3 

Dako AE1/AE3 Citrate, pH 6 
Monoclonal mouse  

anti-human CK 
1:50 Epithelial tissues 

Anti-CD34 Dako QBEnd/10 Citrate, pH 6 
Monoclonal mouse anti-

human CD34 Class II 
1:50 

Neoformed blood 
vessels 

Anti-α-SMA Dako 1A4 Citrate, pH 6 
Monoclonal mouse  
anti-human SMA 

1:100 α-SMA 

Anti-VIM Dako V9 Citrate, pH 6 
Monoclonal mouse  

anti-VIM 
1:50 

Mesenchymal  
cells 

Anti-ER Dako 1D5 EDTA, pH 9 
Monoclonal mouse  

anti-human ERα 
1:50 ERα 

Anti-PR Dako PgR 636 EDTA, pH 9 
Monoclonal mouse  

anti-human PR 
1:50 PR 

Anti-Ki67 Dako MIB-1 EDTA, pH 9 
Monoclonal mouse  

anti-human Ki67 
1:50 

Cells in division in  
the G1, S, G2, and  

M phase 

Anti-p16 Invitrogen 1D7D2 Citrate, pH 6 
Monoclonal mouse  

anti-p16INK4a 
1:50 

Human protein 
CDKN2A – present  

in HPV infection 

Anti-p53 Dako DO-7 EDTA, pH 9 
Monoclonal mouse anti-

human p53 protein 
1:50 Nuclear marker 

Anti-HMB45 Dako HMB45 Citrate, pH 6 
Monoclonal mouse anti-

human melanosome 
1:50 

Intracytoplasmic 
antigen expressed  

by most melanomas 
(melanotic and 

amelanotic) 

Anti-CD68 Dako KP1 Citrate, pH 6 
Monoclonal mouse  
anti-human CD68 

1:100 Macrophages 

Anti-tryptase Dako AA1 Citrate, pH 6 
Monoclonal mouse  

anti-human mast cell 
tryptase 

1:500 Mast cells 

Anti-CD3 Dako Polyclonal Citrate, pH 6 
Polyclonal rabbit anti- 

human CD3 
1:50 T-lymphocytes 

Anti-CD20 Dako L26 Citrate, pH 6 
Monoclonal mouse anti-

human CD20cy 
1:50 B-lymphocytes 

Anti-CD117 Dako – EDTA, pH 9 
Polyclonal rabbit anti- 
human CD117 (c-Kit) 

1:400 
Stem cell factor 

receptor 
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Antibody Manufacturer Clone Antigenic exposure Secondary antibody Dilution Labeling 

Anti-desmin Dako D33 Citrate, pH 6 
Monoclonal mouse anti-

human desmin 
1:50 

Muscle-specific,  
type III intermediate 

filament 

Anti-cyclin D1 Dako DCS-6 Citrate, pH 6 
Monoclonal mouse anti-

human cyclin D1 
1:50 

Involved in  
regulating cell cycle 

progression 

α-SMA: Alpha-smooth muscle actin; CD: Cluster of differentiation; CDKN2A: Cyclin-dependent kinase inhibitor 2A; CK: Cytokeratin; EDTA: 
Ethylenediaminetetraacetic acid; ER: Estrogen receptor; HMB45: Human melanoma black 45; HPV: Human papillomavirus; PR: Progesterone 
receptor; VIM: Vimentin. 
 

Clinical examination 

At the time of admission, the patient had an acceptable 
general condition, accusing mild pain in the lower abdominal 
and fever. A stiff, irregular, immobile tumor was noted 
occupying the entire hypogastrium and lateral flanks, 
with a maximum diameter of approximately 15 cm. No 
particular modifications were observed during the speculum 
examination. In addition, at the mammary examination, 
a tumor formation of approximately 2–3 cm was noted in 
the inferior–internal quadrant of the left breast. 

At the mammography exam performed in two planes, 
heterogeneous adipose breasts were described, without 
foci of microcalcification, without spiky opacifications. 
Instead, bilateral calcifications with benign characters were 
noted. In addition, an oval opacity was detected at the left 
breast evaluation, with 29/17 mm dimensions, irregular 
contour, heterogenous intensity, and included calcifications. 
Breast Imaging Reporting and Data System (BI-RADS) 
score was 4. Due to these suspicious characteristics, an 
US-guided biopsy puncture was performed, and biopsy 
fragments were sent to the Laboratory of Pathology for 
HP examination. From a microscopic point of view, breast 
parenchyma with dense collagen stroma was observed, 
which includes ducts with areas of simple epithelial 
hyperplasia and duct–acinar structures of various shapes 
and sizes. 

US examination revealed a large multilobular pelvic–
abdominal mass, apparently developed from the uterus, 
inhomogeneous, with a predominant solid structure, high 
vascularized on the edges, measuring approximately 13 cm 
(Figure 1, A and B). No fluid was detected in the abdomen 
or pelvis. The ovaries could not be detected. 

The CT examination revealed a 12/20/17 mm tumoral 
formation, located in the superior–internal quadrant of 
the left mammary gland, non-iodophilic, well delimited, 
with internal microcalcifications. Also, a voluminous 
138/134/72 mm, irregular-polylobulated pelvic tumor was 
detected, relatively well delimited, with heterogeneous 
structure and iodophilia, extensive intralesional necrosis 
areas, and multiple iodophilic septa, with dimensions of 
approximately, belonging to the level uterine body. The 
described formation had a mass effect on adjacent intestinal 
loops but retained cleavage space with them (Figure 1C). 

MRI examination completed the imaging characterization 
of the tumors. The left breast formation was described  
as well delimited, showing dystrophic calcifications up  
to 6 mm, and no associated axillary or internal breast 
adenopathies. The appearance was suggestive of a fibro-
adenoma. A pelvic heterogeneous irregular-polylobed 

tumor block was detected, with solid and cystic 
components, ancillary origin, measuring 108/140/94 mm. 
It formed a tumor block that included both adnexa and 
intestinal loops. The uterus appeared compressed by the 
tumoral mass, possibly adherent to it, measuring 77/16 mm, 
with focal fibrotic myometrial changes and small fundus 
fibromatous nodules of 16 mm. Intrapelvic fluid was in a 
minimal–moderate amount located between the intestinal 
loops and in the Douglas sac. No signs of bladder or rectal 
invasion were detected (Figure 1D). 

Immunological tests had normal values (Table 2), cancer 
antigen 125 (CA125) 9.1 U/mL (normal values: 0–35 U/mL), 
and serological tests: hemoglobin 12.98 g/dL, glycemia 
124 g/dL. 

Table 2 – Immunological tests values 

Marker Result value Normal reference value 

CA15-3 [U/mL] 23.58 0–25 

CA19-9 [U/mL] 16.21 0–39 

CEA [ng/mL] 1.92 0.0–4.7 

CA: Cancer antigen; CEA: Carcinoembryonic antigen. 

The patient’s cardiac examination highlighted first-grade 
hypertension with high cardiovascular risk. Therefore, 
antihypertensive and hypocholesterolemic medications 
were recommended. 

Oncology consultation recommended laparoscopy or 
exploratory laparotomy, tumor biopsy, and reassessment 
after the HP result for the therapeutic decision. 

Laparotomy was performed and found a large, fatty, 
irregular, friable, easily detachable uterine tumor (Figure 2, 
A–C). Three tumor fragments were sectioned and sent to 
the extemporaneous HP examination (Figure 2D). Total 
hysterectomy with bilateral adnexectomy was performed, 
and internal genitalia was sent for HP examination (Figure 2, 
E and F). It revealed numerous gray, hemorrhagic tumor 
fragments, varying in size from 2 cm to 8/7/5 cm. The 
uterus had dimensions of 11/8/13 cm. The cervix showed 
Naboth cysts, low polypoidal endocrine proliferation, and 
fibrous consistency. The uterine body macroscopic evaluation 
revealed a heterogeneous appearance, with cystic mucoid 
component and nodular tumor formations varying from  
2 cm to 8/7/13 cm, whiteish, translucent, and yellow areas. 
Nodular formations were present up to the level of the 
isthmic region. Endocavitary, a polypoid tumor formation 
was identified, with a length of 3 cm and a thickness of 
0.5 cm with a microcystic appearance. Both ovaries were 
atrophic, sclerotic, with a diameter of 1 cm. Both salpinges 
had a typical 5 cm and 6 cm length, with a small, uniform 
caliber. 



Uterine myxoid leiomyosarcoma – a rare malignant tumor: the role of complex morphopathological assay. Review… 

 

887 
  

 
Figure 1 – Imagistic aspects of the tumor formation, highlighted by yellow arrows: (A) Ultrasound aspect of the pelvic–
abdominal tumor formation – voluminous, multilobular, heterogeneous, with solid structure, approximately 13 cm, probably 
of uterine affiliation; (B) Echo-Doppler examination shows poor vascularization of the tumor, especially in the periphery; 
(C) CT aspect of the tumor formation, voluminous, polylobulated, relatively well delimited, with heterogeneous structure 
and iodophilia, extensive intralesional necrosis areas and multiple iodophilic septa, with dimensions of approximately 
138/134/72 mm, belonging to the uterine body, with compressive effect on the adjacent intestinal loops, without infiltrating 
them; (D) MRI appearance shows polylobed tumor block, heterogeneous, with tissue and cystic components, with an 
ancillary origin, approximately 108/140/94 mm that imprints the uterus and moves it to the right side, the tumor block 
includes both adnexa, present peritoneal fluid. The uterus appears compressed by the tumor mass, possibly adherent to 
it, measuring 77/16 mm, with several focal fibrotic remodeling at the myometrial level, including 16 mm uterine fundus 
fibromatous nodules. CT: Computed tomography; MRI: Magnetic resonance imaging. 

 
Figure 2 – Intraoperative and postoperative macroscopic aspects of the uterine tumor, highlighted by the blue arrows: 
(A and B) Multilobed tumor mass, greasy, friable, easily detachable; (C) The remaining tumor after partial tumor excision, 
with areas of necrosis and intratumoral hemorrhages (red areas); (D) Tumor fragments detached from the tumor and sent 
to the extemporaneous histopathological examination, with whitish appearance, elastic consistency, lumpy, with small 
hemorrhagic foci; (E) Anterior aspect of the specimen, which shows on the left side the detachment area of the tumor 
biopsy; (F) Posterior aspect of the operatory piece, with bilateral adnexectomy – small, atrophic ovaries are observed, 
highlighted with green arrows. 
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At the macroscopic extemporaneous examination, a 
tumor formation of 7/5/2 cm was noted, with a whitish 
interior aspect after being sectioned, elastic consistency, 
lumpy, with small hemorrhagic foci, and other two fragments 
with the same appearance, measuring 5/3.5/1 cm and 
3/2.5/1.5 cm. In addition, tumoral proliferation was observed 
microscopically, with marked cell and nuclear pleomorphism, 
solid and fasciculate pattern, moderate mitotic activity, 
diagnosis of poorly differentiated malignant tumor with 
sarcomatoid appearance. 

Postoperatively, the patient’s evolution was favorable 
under antibiotic, anticoagulant, analgesic, and laxative 
treatment. When the patient was discharged, she was advised 
and directed to the regional medical oncology center to 
undergo further oncological investigation until the final 
HP result was obtained. 

On classical HE staining, myometrium showed a 
leiomyomatous structure, multiple nodular formations with 
malignant tumor proliferation, most likely mesenchymal, 
and areas of hyalinization (Figure 3, A and B). Also, a 
hyperplastic polyp with regressive changes was identified. 
These aspects required IHC examination to identify the 
tumor subtype. Tissue fragments were specifically immuno-
histochemically labeled and established the tumor subtype 
(Table 3). Using the classical MT staining, we noticed the 
presence of the collagenic component in the tumor structure, 
marked in blue, but also the presence of intratumoral necrosis 
(stained in red-brown (Figure 4, A and B) and with AB 

(stained in deep blue) (Figure 4C), highlighted in more 
than the 50% cut-off of the tumoral mass. 

Table 3 – IHC reaction intensity of the tumor 

Antibody Reactivity 

Anti-ER --- 

Anti-PR --- 

Anti-p16 +++ 

Anti-VIM +++ 

Anti-CK7 --- 

Anti-HMB45 --- 

Anti-p53 + 

Anti-pan-CK AE1/AE3 --- 

Anti-CD117 + 

Anti-desmin + 

Anti-CD34 + 

Anti-cyclin D1 ++ 

Anti-CD68 ++ 

Anti-CD20 + 

Anti-CD3 + 

Anti-tryptase + 

Anti-α-SMA +++ 

Anti-Ki67 +++ 

---: Negative reaction; +: Weakly positive reaction; ++: Moderately 
positive reaction; +++: Intense positive reaction; α-SMA: Alpha-smooth 
muscle actin; CD: Cluster of differentiation; CK: Cytokeratin; IHC: Immuno-
histochemical; ER: Estrogen receptor; HMB45: Human melanoma black 
45; PR: Progesterone receptor; VIM: Vimentin. 

 
Figure 3 – (A and B) Histopathological section through uterine tumor mass. Tumor proliferation with marked cell and 
nuclear pleomorphism, with a solid and fasciculate pattern, moderate mitotic activity, suggesting a malignant tumor, 
most likely mesenchymal and poorly differentiated. Hematoxylin–Eosin (HE) staining: (A) ×100; (B) ×200. 

 
Figure 4 – Microscopic aspects of the tumor: (A) The density of collagen fibers in the tumor structure and asymmetrical 
disposition is observed, and an area of intratumoral necrosis; (B) The myxoid tumor structure is observed, highlighted by 
PAS–H; (C) The myxoid tumor structure is observed, highlighted by the AB staining. MT staining: (A) ×100. PAS–H 
staining: (B) ×100. AB staining: (C) ×200. AB: Alcian Blue; MT: Masson’s trichrome; PAS–H: Periodic Acid Schiff–
Hematoxylin. 
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With the help of special IHC staining techniques, we 
observed the intense reactivity of the cells to the anti-
vimentin antibody, which marks type III intermediate 
filament (IF) protein, expressed in mesenchymal cells, thus 
demonstrating tumor mesenchymal affiliation (Figure 5A). 
Smooth cell positivity for α-SMA demonstrates that the 
tumor is present in its entire myometrial structure (Figure 5B). 
Tumor cells also underwent mutations involving the p53 

tumor suppressor gene (Figure 6A), inactivating the cyclin-
dependent kinase inhibitor 2A (CDKN2A) tumor suppressor 
gene, thus increasing tumor aggression (Figure 6B). This is 
also demonstrated by the number division of tumor cells 
in the division, with an average of 2.6 cells/×400 (±0.96 
cells/×400), immunolabeled with Ki67 proliferation marker 
(Figure 6, C and D). 

 
Figure 5 – Microscopic aspects of the tumor: (A) There is an intense reactivity of the anti-VIM antibody; (B) Intense 
reactivity of myocytes to α-SMA is observed. Immunomarking with anti-VIM antibody: (A) ×100. Immunomarking with 
anti-α-SMA antibody: (B) ×200. α-SMA: Alpha-smooth muscle actin; VIM: Vimentin. 

 
Figure 6 – Microscopic aspects of the tumor: (A) Cells that have undergone mutations in the p53 tumor suppressor gene, 
immunolabeled in brown; (B) Heavily reactive tumor cells are observed at p16, suggesting a high degree of inactivation 
of the tumor suppressor gene CDKN2A and an increase in the degree of tumor aggressiveness; (C and D) The density of 
cells in cell division, stained in brown, is observed. Immunomarking with anti-p53 antibody: (A) ×100. Immunomarking 
with anti-p16 antibody: (B) ×100. Immunomarking with anti-Ki67 antibody: (C) ×200; (D) ×400. CDKN2A: Cyclin-dependent 
kinase inhibitor 2A. 



Anca-Maria Istrate-Ofiţeru et al. 

 

890 
 

This tumor proliferation is also supported by protein 
activation of cyclin-dependent kinase (CDK) enzymes 
required for accelerated cell cycle, demonstrated by  
cell immunolabeling with the anti-cyclin D1 antibody  
(Figure 7A). Tumor aggression is inversely correlated with 
poor vascularization, especially at the edges. The capillary 
endothelium was immunolabeled with the anti-cluster of 
differentiation 34 (anti-CD34) antibody (Figure 7B). The 
tumor substrate is also maintained by the presence of c-Kit-
bound hematopoietic stem cells, immunolabeled with the 
anti-cluster of differentiation 117 (anti-CD117) antibody 
– tyrosine kinase growth factor receptor, which formed a 
dimer that regulates the intrinsic activity of tyrosine kinase, 
involved in tumor development (Figure 8A). Anti-desmin 
antibody, the fibrous protein that enters the cytoskeleton of 
muscle cells, demonstrates, along with α-SMA, the invol-
vement of myocytes in the tumor process (Figure 8B). Intra-
tumorally, the cells of the inflammatory system were also 
highlighted: increased number of macrophages (Figure 9A), 
mast cells (Figure 9B), B-lymphocytes (Figure 9C), and 
T-lymphocytes (Figure 9D). 

 Discussions 
According to several studies, the incidence of LMS in 

symptomatic patients undergoing hysterectomy was 0.37%. 
Corscaden & Singh [51] reported 32 cases of LMS out  
of a total of 15 000 leiomyomas diagnosed, representing 
0.21%, of which 19 died, reaching a mortality rate of 59% 
[51]. According to other studies, out of 13 000 operated 
fibroids, 38 were LMS representing 0.29%, and 18 of them 
died, reaching a mortality rate of 47% [52]. The preoperative 
diagnosis of uterine LMS is challenging to establish. Vardi 
& Tovell [31] diagnosed uterine LMS by biopsy uterine 
curettage in five of the 24 (20.8%) patients and Gallup & 
Corday [53] in two of eight (25%) patients. Leibsohn et al. 
[54] established the diagnosis preoperatively by endometrial 
biopsy in three of eight (37.8%) patients. Two of them 
showed large, polypoid tumors attached to the uterine wall 
by a narrow pedicle and an intracavitary extension; the 
LMS location in the third case was submucosal [54]. In the 
case we presented, the tumor formation presented imagistic 
characteristics similar to those described in the literature. 

 
Figure 7 – Microscopic aspects of the tumor: (A) The cellular reactivity that demonstrates the process of protein activation 
of CDK enzymes required by the cell is observed; (B) The poor intratumoral vascular density is observed by staining (in 
brown) the capillary endothelium. Immunomarking with anti-cyclin D1 antibody: (A) ×100. Immunomarking with anti-
CD34 antibody: (B) ×100. CD34: Cluster of differentiation 34; CDK: Cyclin-dependent kinase. 

 
Figure 8 – Microscopic aspects of the tumor: (A) Moderate reactivity of cells with the presence of the CD117 trans-
membrane protein; (B) Cellular reactivity for desmin is observed, a fibrous protein that enters the cytoskeleton of muscle 
cells, demonstrating the involvement of myocytes in the tumor process. Immunomarking with anti-CD117 antibody:  
(A) ×100. Immunomarking with anti-desmin antibody: (B) ×100. CD117: Cluster of differentiation 117. 
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Figure 9 – Microscopic inflammatory aspects involved in tumor development: (A) The increased number of macrophages 
present in the tumor mass is observed; (B) The mast cells involved in the tumor mass are identified; (C) B-lymphocytes 
in low numbers, present in the tumor mass, as an adaptive humoral response; (D) T-lymphocytes involved in intratumoral 
cellular immunity have been identified. Immunomarking with anti-CD68 antibody: (A) ×100. Immunomarking with 
anti-tryptase antibody: (B) ×100. Immunomarking with anti-CD20 antibody: (C) ×100. Immunomarking with anti-CD3 
antibody: (D) ×200. CD: Cluster of differentiation. 

 

Surgical treatment, when possible, represents the  
first therapeutic step by performing a total abdominal 
hysterectomy with or without bilateral adnexectomy. Tumor 
excision or reduction can also be performed supplemented 
with radiotherapy/chemotherapy depending on the biological 
conditions of the patients. Furthermore, chemotherapy 
can be added only in relapse cases for post-interventional 
therapeutic purposes [2, 10, 55, 56]. 

King et al. [2] argued that MLMS might not respond 
to chemotherapy or radiotherapy due to low mitotic index 
and high amount of intercellular myxoid tissue. Therefore, 
the effect of adjuvant therapy in preventing recurrence is 
unclear [57, 58]. 

MLMS is a very aggressive tumor that cannot be 
controlled locally or systemically despite a proper therapeutic 
approach. The frequent recurrences represent a major 
issue. These aspects are shown in various studies, where 
recurrence occurred from three months to 10 years after 
treatment [2, 10, 55, 56]. MLMS has an unfavorable 
prognosis, with only 26 cases reported in the literature  
by King et al. until 1982 [2, 10, 55, 56]. In our case, the 
recurrence did not occur in the first six months post-
operatively, during the time this study was published. 

Studies have shown that MLMS frequently metastasizes 
to the lungs, liver, and brain [2]. 

Patients reported with MLMS had pelvic tumor mass, 
pelvic pain, and abnormal vaginal bleeding [2, 10, 55, 56], 
similar to the case described by us. 

Some authors have analyzed serum levels of CA125 
in MLMS, but the significance of this marker has not 
been sufficiently established [10, 59, 60]. Studies on the 
usefulness of serum CA125 in differentiating MLMS and 
LMS are not yet available. The serum level of CA125 in our 
patient was not high at the time of diagnosis (9.1 U/mL), 
which may have contributed to the lack of recurrence in the 
first six months postoperatively. This parameter and IHC 
investigation of the mitotic index lay the groundwork for 
future diagnostic and therapeutic advances in MLMS. 

Most published studies agree that the number of mitoses 
per 10 HPFs serves as a valuable prognostic and diagnostic 
factor in LMS. For example, Montague et al. [52] noted 
that when they were between 2–5 mitoses per 10 HPFs 
present, 100% of patients survived one year, and 77% 
survived five years. However, in patients who had 5–10 
mitoses per 10 HPFs, the survival rate decreased to 35% 
at five years, and no patients survived five years when 
there were more than 10 mitoses per 10 HPFs [52]. 

About the mitotic index in MLMS, studies have shown 
that at least 1/10 HPFs or 2/10 HPFs MDs must be present 
[2, 3, 61], but rarely can a high mitotic index be >57/50 
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HPFs, as reported by Burch & Tavassoli [3]. Moreover, 
the vascular invasion was present in over 30% of MLMS 
cases [3], and tumor margins were invasive [8]. All these 
aspects underline the infiltrative and dissemination potential 
of the tumor, thus increasing the malignant potential of 
MLMS. Regarding these findings [2, 3, 8, 61], we noticed 
tumoral infiltration of the entire uterine wall and past the 
uterine muscle with poor intratumoral vascularization and 
a high number of blood vessels at the periphery, highlighted 
by anti-CD34 antibody immunolabeling. The echo-Doppler 
findings (poor vascularization inside the tumor and high 
vascularization in the periphery) did not suggest a malignant 
tumor, but the HP examination confirmed the malignant 
etiology. 

MLMS may be devoid of mitotic figures, causing 
diagnostic difficulties due to the inability to assess tumoral 
margin and the occurrence of possible tumor invasion. This 
aspect is usually found in low-grade tumors. Furthermore, 
there may be benign leiomyomatous tumors found in the 
structure of low-grade malignant tumors, as reported in  
a case of association between leiomyoma and fusiform 
cell-transformed leiomyoma by an English study [59]. 
However, this transformation is rare and statistically 
unlikely, as only 1/800 uterine smooth muscle tumors are 
malignant [54]. 

A specific feature of MLMS is the gelatinous consistency 
and well-circumscribed tumor margins. From a microscopic 
point of view, it has spindle-shaped cells with low or low 
atypia, a low mitotic index at 10 HPFs, often <5, and a 
large amount of intercellular myxoid tissue. Increased 
numerical density of inflammatory cells is a significant 
indicator of malignancy [2, 57]. 

It is challenging to make the differential diagnosis 
between typical LMS and MLMS because the main criteria 
of malignancy (nuclear atypia, prominent mitotic figures, 
and hypercellularity) are rare. Thus, most cases are diagnosed 
retrospectively according to evolution [10, 59]. 

The classical HP examination and immunohisto-
chemistry allowed us to achieve and confirm the pheno-
genic type and the malignancy indicator. Similarly, in the 
studies performed by Mittal et al. [59], Ki67 contributed 
to the indication of tumor malignancy (mitotic index). 

The detailed immunoprofile of MLMS has rarely been 
addressed, which has led us to apply a wide range of 
immunolabeling. In addition to the numerically determined 
mitotic index and the presence of increased vascular density, 
we wanted to show the involvement of other mechanisms 
in the emergence and development of MLMS. Thus, 
according to other studies, we used the expression of the 
p53 tumor protein previously examined by five authors, 
who did not provide additional information regarding the 
diagnosis of MLMS [48, 59, 62, 63], being weakly positive 
in the tumor formation analyzed in our paper. 

Toki et al. [62] have shown that estrogen receptor (ER) 
and progesterone receptor (PR) may be present in young 
patients with MLMS, suggesting the possibility of hormone 
therapy with gonadotropin-releasing hormone (GnRH) 
and progesterone agonists [62]. However, other authors 
have shown that ER and PR are no longer present in post-
menopause, thus changing the therapeutic methods [55]. 
For the diagnosis, management, and prognosis of MLMS, 
it is recommended to perform immunohistochemistry, 

thus achieving the differential diagnosis between typical 
LMS and MLMS [59]. In our case, the patient did not show 
ER and PR present at the tumor level, being at menopause, 
similar to previous studies, which prevented the adminis-
tration of hormone therapy. 

IHC studies performed with the help of anti-desmin 
and anti-α-SMA antibodies highlight the belonging of 
this tumor with a starting point in the myometrial smooth 
muscles, making the differential diagnosis with other 
tumors with myxoid modification. Desmin is a type III IF 
protein specific to the heart, skeletal, and smooth muscles, 
which integrates the cellular elements and stabilizes its 
architecture [63–65]. α-SMA emphasizes the muscle 
phenotype of the tumor by immunolabeling muscle-specific 
actin myofilaments. In the present case, the immune 
reactivity positive for desmin and intensely positive for 
α-SMA dictates the muscular phenotypic diagnosis. 

Immunostaining for the CD117/c-Kit protein was 
performed to make a differential diagnosis with a possible 
gastrointestinal stromal tumor (GIST) [66]. c-Kit is a 
cytokine receptor expressed on the cell surface of stem 
cells. It may also be present in other cells, such as mast 
cells, melanocytes, and interstitial cells of Cajal in the 
digestive tract but also tumor-transformed cells. In our 
study, we used this marker to differentiate the uterine 
tumor from GIST. Because of a weak positive reaction at 
the cellular level, probably due to the mast cells, the 
positive immunolabeling of these cells was achieved with 
the help of anti-tryptase antibody, specific for mast cells. 
On the other hand, in the case of GIST, the immuno-
labeling for desmin is negative and positive for MLMS, 
as in the present case [67]. 

To date, little is known about the significance of MLMS-
associated macrophages. These represent cells that come 
from the blood cells that have crossed the capillary wall 
and passed into the interstitial space, participating in various 
physiological and pathological processes. For example, 
they play a role in inflammation, immune response, and 
local tissue remodeling. In addition, several studies show 
that macrophages play an essential role in the process of 
tumor development and progression [68–72]. 

Tumor-associated macrophages interact with tumor-
transformed cells by releasing various cell growth factors 
and cytokines, which can initiate and cause cancer 
progression, providing an advantage in tumor survival and 
increasing angiogenesis [69, 70, 73]. They also release a 
series of proteases that contribute to the remodeling of the 
ECM by the breakdown of different layers of connective 
tissue, thus allowing increased cell mobility in the tumor 
structure, penetrating different compartments of tissue. 
According to previous studies, the presence of a numerically 
increased macrophage population is associated with an 
unfavorable prognosis [74–79]. We found a moderate number 
of macrophage and mast cells immunolabeled with anti-
CD68/anti-tryptase antibodies and a low number of B- 
and T-lymphocyte cells immunolabeled with anti-CD20/ 
anti-CD3 antibodies. Lymphocytes contribute both to an 
optimal pro-inflammatory environment for tumor develop-
ment through an immune response (B-cells) and a cellular 
response (T-cells), accelerating cell development through 
local immune processes [80–82]. 

Cytokeratin (CK) 7 is a type II keratin, positive in 
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several glandular or transitional epithelia in the structure 
of organs or blood vessels [83]. Our study used it to make 
a differential diagnosis with other tumors with an epithelial 
origin, such as endometrial cancer, which would be reacted 
positively to CK7. 

Pan-CK AE1/AE3 is a cocktail of CK that commonly 
marks the epithelial tissues of the body. It is often used 
to immunolabel malignantly transformed epithelia from 
several organs. Therefore, it is helpful for the differential 
diagnosis with non-malignant tumors [84]. Our study used 
it to make the differential diagnosis of MLMS, which was 
negatively labeled in response to pan-CK AE1/AE3, with 
a malignantly transformed epithelial tumor, where the 
immunoreaction was to be positive. 

To make the differential diagnosis with a melanocyte-
starting tumor, we used the anti-human melanoma black 
(anti-HMB45) antibody, which would have positively 
marked the melanocytes. This IHC marker reacts positively 
against fetal melanocytes and junctional nevus cells [85]. 
However, it is non-reactive with almost all non-melanoma 
malignancies, except for a few rare tumors, such as clear 
cell sarcoma or pigmented schwannoma, which show signs 
of melanogenesis [86]. In MLMS, the immunoreaction to 
the anti-HMB45 antibody was negative. 

Cyclin D1 is a protein expressed in all adult human 
tissues, lacking in cells from the lymphoid and myeloid 
lines of bone marrow stem cells [87, 88]. This protein 
functions as a regulator of CDKs, temporarily coordinating 
each mitotic event. Cyclin D1 has been shown to interact 
with the retinoblastoma (Rb) tumor suppressor protein, 
and mutations in this gene lead to cell cycle modification 
and progression in various tumors, contributing to tumori-
genesis, especially in the breast [89, 90]. Overexpression 
of cyclin D1 may also decrease Fas expression, increasing 
the resistance of the cells against apoptosis and oncological 
chemotherapeutic treatment [91]. Intense immunolabeling 
positivity was also reported in the case of MLMS described 
by us, which suggests that the survival of the patient with 
this type of cancer may be shorter and has an increased 
risk of being associated with metastases [92]. 

Vimentin is a type III IF protein present in mesen-
chymal cells, where it is a major cytoskeletal component. 
Therefore, this protein is used as a tumor marker to identify 
mesenchyma. The described tumor cells were intensely 
immunolabeled upon immunoreaction with the anti-vimentin 
antibody, thus demonstrating tumor belonging to mesen-
chymal origin [93]. 

p16 or p16INK4a is a CDKN2A. It is a tumor suppressor 
that slows the progression of the cell cycle from phase 
G1 to phase S. Mutations in the gene encoding this tumor 
suppressor leads to cell cycle acceleration and progression 
of different types of cancer. MLMS overexpression shows 
that this tumor has an oncological transformation with 
accelerated cell cycles, which determines an unfavorable 
prognosis [94, 95]. In gynecological pathology, this marker 
is widely used. Nuclear and cytoplasmic expressions are 
strongly associated with human papillomavirus (HPV) 
infection and neoplasms of cervical origin. p16 can be 
expressed in other malignant tumors and many normal 
human tissues [96, 97]. 

 Conclusions 
The status of the menopausal patient, the pelvic 

symptomatology, the macroscopic tumor appearance, 
with fleshy, soft features pleaded for a malignancy 
pathology. The microscopic features were represented  
by the irregular myometrial invasion, rare mitosis on HPFs, 
cell pleomorphism, predominant myxoid component. This 
hypocellular appearance, with a matrix rich in PG and 
GAG, especially HA, laid the foundation for the diagnosis 
of MLMS. 
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