
Histological tumour type (Core) 
 
Our knowledge of the different types of mesenchymal tumours that can occur in the uterus has 
expanded in the past decade, as underlying molecular abnormalities have helped define distinctive 
clinicopathologic entities. Proper classification of malignant and potentially malignant tumours is 
crucial as there are important differences in clinical management and outcome. In many instances, 
additional tumour sampling may be more useful than ancillary techniques; in particular, sampling of 
the border of tumours can be useful.  
 
All mesenchymal tumours of the uterus should be typed according to the most recent edition of the 
World Health Organization (WHO) Classification of Tumours of Female Genital Tumours, 5th edition, 
2020 (Table 1).1 The International Collaboration on Cancer Reporting dataset includes 5th edition 
Corrigenda, June 2021.2 The most commonly encountered sarcomas - leiomyosarcoma, endometrial 
stromal sarcoma and Müllerian adenosarcoma - will be discussed first.  
 
Table 1: World Health Organization classification of mesenchymal tumours of the uterine corpus.1  

Descriptor ICD-O codesa 
Mesenchymal tumours specific to the uterus  

Smooth muscle tumour of uncertain malignant potential (STUMP) 8897/1 
Leiomyosarcoma 8890/3 
Endometrial stromal sarcoma, low grade 8931/3 
Endometrial stromal sarcoma, high grade 8930/3 
Undifferentiated uterine sarcoma 8805/3 
Uterine tumour resembling ovarian sex cord tumour (UTROSCT) 8590/1 
Perivascular epithelioid cell tumour (PEComa)  8714/3 
Inflammatory myofibroblastic tumour 8825/1 
Mixed epithelial and mesenchymal tumours  
Adenosarcoma 8933/3 

a These morphology codes are from the International Classification of Diseases for Oncology, third edition, 
second revision (ICD-O-3.2).3 Behaviour is coded /0 for benign tumours; /1 for unspecified, borderline, or 
uncertain behaviour; /2 for carcinoma in situ and grade III intraepithelial neoplasia; /3 for malignant tumours, 
primary site; and /6 for malignant tumours, metastatic site. Behaviour code /6 is not generally used by cancer 
registries. Incorporates all relevant changes from the 5th Edition Corrigenda June 2021. 

© World Health Organization/International Agency for Research on Cancer. Reproduced with 
permission. 
 
Smooth muscle tumours 

Classification of smooth muscle tumours primarily relies on histologic assessment of several 
parameters. This assessment, however, can be challenging as benign, malignant and tumours 
classified as of uncertain malignant potential can share overlapping morphologies. For example, a 
high degree of cellularity may be seen in both benign (cellular leiomyoma) and malignant 
(leiomyosarcoma) tumours. Nevertheless, using the most recent edition of the WHO Classification, 
most uterine smooth muscle neoplasms are readily diagnosed either as benign or malignant.4 The 
type of leiomyosarcoma (spindle, epithelioid, myxoid) should be included in the report. 
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Leiomyosarcoma with spindle cell differentiation is diagnosed when there are at least two of the 
following three histological parameters: diffuse, moderate to severe nuclear atypia, mitotic count 
≥10 per 2 mm2 (≥10 mitoses per 10 high power fields (HPF) if field diameter is 0.55 mm) and tumour 
cell necrosis.24 The criteria for diagnosis of malignancy in epithelioid and myxoid smooth muscle 
tumours are stricter. Epithelioid leiomyosarcoma usually contains ≥4 mitoses per 2 mm2 (≥4 mitoses 
per 10 HPFs if field diameter is 0.55 mm) moderate to severe nuclear atypia and/or tumour cell 
necrosis.5-7 Myxoid leiomyosarcomas usually have an infiltrative border, and either moderate to 
severe nuclear atypia, tumour cell necrosis, or >1 mitosis per 2 mm2 (>1 mitoses per 10 HPFs if field 
diameter is 0.55 mm).8  
 
Tumours which show morphological features that exceed the criteria for leiomyoma but fall below 
the threshold for leiomyosarcoma may be diagnosed as smooth muscle tumour of uncertain 
malignant potential (STUMP).9,10 The category of STUMP should be used sparingly and before making 
a diagnosis of STUMP, every effort should be made to establish a diagnosis of either a leiomyoma 
subtype, leiomyosarcoma, or one of the recently described mesenchymal tumours with deceptively 
bland cytology as included in this dataset (i.e., perivascular epithelioid cell tumour, inflammatory 
myofibroblastic tumour (IMT), and neurotrophic tyrosine receptor kinase (NTRK)-rearranged spindle 
cell sarcoma). Besides epithelioid and myxoid neoplasms, the most common histologic subtypes of 
leiomyoma which may give rise to diagnostic difficulties are leiomyoma with bizarre nuclei and 
cellular leiomyoma. In order to make a distinction from leiomyosarcoma, accurate assessment of the 
number of mitoses in leiomyoma with bizarre nuclei is important but this is not straightforward 
because karyorrhectic nuclei may mimic mitoses.11,12 Fumarate hydratase (FH)-deficient morphology 
can be seen in leiomyoma with bizarre nuclei as well as conventional and cellular leiomyomata. In 
FH-deficient leiomyomata, the nuclei are often arranged in chains, have eosinophilic cytoplasmic 
inclusions, prominent eosinophilic nuclei, and perinucleolar haloes. The presence of these features, 
often accompanied by staghorn blood vessels and alveolar-pattern edema, particularly in a smooth 
muscle tumour occurring in a young woman, should prompt consideration of association with 
fumarate hydratase deficiency. Loss of FH staining by immunohistochemistry supports the diagnosis. 
Of note, a subset of these tumours are characterised by intact expression of FH (corresponding to 
the presence of FH protein that is non-functional). With either loss or a non-functional FH protein, 
accumulation of 2-SC and a positive 2-SC stain confirms the diagnosis. Although the majority of these 
cases seems to be sporadic, hereditary leiomyoma and renal cell carcinoma syndrome needs to be 
ruled out in the appropriate clinical setting.13-16 As high cellularity may be observed in benign and 
malignant smooth muscle tumours, as well as endometrial stromal neoplasms, tumours considered 
cellular leiomyoma should not contain microscopic features which exceed the WHO criteria for 
leiomyoma.4  
 
Smooth muscle tumour of uncertain malignant potential (STUMP) is an applicable diagnosis if a 
spindle cell smooth muscle tumour has focal/multifocal or diffuse nuclear atypia, 5-9 mitoses per 2 
mm2 (5-9 mitoses per 10 HPFs if field diameter is 0.55 mm) and lacks tumour cell necrosis. 
Approximately 12-17% of such tumours have recurred. The STUMP diagnosis is also applicable to any 
bland smooth muscle tumour with tumour cell necrosis or necrosis of an uncertain type. 
Approximately 28% of such tumours have recurred. Tumours lacking cytological atypia and tumour 
cell necrosis, but with ≥15 mitoses per 2 mm2 (≥15 mitoses per 10 HPFs if field diameter is 0.55 mm) 
are also considered STUMPs. Although none of such cases has recurred, the experience with these 
tumours is limited.10,17 In addition to the Stanford criteria,17 other helpful parameters that may be 
included in the assessment of recurrent potential in smooth muscle neoplasms are atypical mitoses, 
vascular involvement, and infiltrative/irregular margins.18 Epithelioid and myxoid STUMPs are rare, 
and it is important to exclude their respective benign and malignant variants by integrating gross, 
microscopic and molecular findings.  
 



Endometrial stromal sarcoma 

The classification of endometrial stromal sarcoma has evolved over time due to a better 
understanding of its morphologic spectrum and underlying recurrent molecular abnormalities. While 
it was historically separated into low and high grade categories based on mitotic count, the category 
of high grade endometrial stromal sarcoma was removed from the 2003 WHO Classification as there 
was a lack of clinical relevance in separating tumours that morphologically resembled proliferative 
phase endometrial stroma into low and high grade categories based on mitotic count alone.19 It is 
worth noting that the category of high grade endometrial stromal sarcoma at that time represented 
a heterogeneous group of tumours including those that resembled endometrial stroma and those 
with more nuclear pleomorphism. Currently, two categories of endometrial stromal sarcoma are 
recognised by the most recent WHO Classification.1 While they maintain the same lexicon used in 
the past - low grade and high grade endometrial stromal sarcoma - they represent two distinct 
clinicopathologic entities with differing morphology, biologic behaviour and molecular findings.19-25 
 
Low grade endometrial stromal sarcoma is composed of cells which morphologically resemble 
proliferative-phase endometrial stroma, i.e., cells have uniform round to ovoid nuclei and scant 
cytoplasm and they are associated with a delicate spiral arteriole-like network. This tumour has a 
characteristic growth pattern as it typically permeates the myometrium in a ‘finger-like’ or ‘tongue-
like’ fashion; lymphovascular invasion (LVI) is frequent and sometimes prominent. Smooth muscle, 
sex cord-like, fibrous and myxoid variant morphology is not uncommon. Most, but not all tumours, 
harbour gene fusions most commonly JAZF1-SUZ12. Tumours with sex cord-like differentiation often 
harbour fusions involving PHF1. Patients with low grade endometrial stromal sarcoma typically have 
an indolent and protracted course.  
 
Some low grade endometrial stromal tumours are classified as having ‘limited’ infiltration. These 
represent tumours that lack overt myometrial permeation but have more margin irregularity than 
allowed for designation as an endometrial stromal nodule.26,27 Although most behave in benign 
fashion, a subset of tumours classified as such have metastasized. Thus, these tumours should be 
regarded as potentially malignant and be classified as low grade endometrial stromal sarcomas with 
limited infiltration.28 
 
High grade endometrial stromal sarcoma encompasses tumours that have distinctive clinical, 
histologic and molecular findings that differs from low grade endometrial stromal sarcoma.23,25,29-31 
This tumour type occurs over a wide age range and shows a variable morphology but typically 
contains at least a focal characteristic round cell component (if associated with YWHAE-
rearrangement), or myxoid spindle cell component (if associated with BCOR-rearrangement, most 
commonly ZC3H7B-BCOR, or internal tandem duplications). Patients with high grade endometrial 
stromal sarcoma more commonly present at higher stage in comparison to patients with low grade 
endometrial stromal sarcoma. Histologically, they can show expansile, permeative, or more 
commonly destructive infiltration of the myometrium; LVI can also be prominent. Tumours 
associated with YWHAE-rearrangement often, but not always, have a morphologically low grade 
component often akin to the fibromyxoid variant of low grade endometrial sarcoma. BCOR-
associated tumours can closely mimic the appearance of myxoid leiomyosarcoma as tumour cells are 
often spindled with mild to moderate nuclear atypia and set in a prominent myxoid stroma. Limited 
clinical data suggest that high grade endometrial stromal sarcomas, regardless of the underlying 
genetic abnormality, are more likely to pursue an aggressive clinical course with earlier recurrences 
and metastasis, in comparison to low grade endometrial stromal sarcoma.23,25,29,31  
 
  



Although rare, a scenario worth mentioning is the potential for low grade endometrial stromal 
sarcoma to ‘transform’ to a high grade tumour. In this scenario, the tumour may have the 
appearance of a high grade endometrial stromal sarcoma or undifferentiated uterine sarcoma but 
harbour translocations characteristic of conventional low grade endometrial stromal sarcoma.32 
 
Müllerian adenosarcoma 

Müllerian adenosarcoma is a biphasic neoplasm composed of a benign, non-neoplastic Müllerian 
epithelial component and a malignant sarcomatous component which is usually, but not always, 
morphologically low grade. These tumours are uncommon, representing less than 1% of all uterine 
malignancies and approximately 10% of uterine sarcomas. They present over a wide age range, most 
commonly in postmenopausal women, but a significant subset occurs in younger adults. Patients 
typically present with abnormal uterine bleeding. Other findings may include an enlarged uterus, 
pelvic mass, or polyp (either endocervical or endometrial in origin). Gross examination may show 
multiple large, soft polypoid masses filling the uterine cavity; tumours may invade the myometrium 
or cervical stroma, a finding more commonly associated with sarcomatous overgrowth. 
Characteristic histologic findings include a leaf-like growth pattern (also often described as 
phyllodes-like as the appearance is akin to a phyllodes tumour of the breast), with intraglandular 
stromal polypoid projections, and cuffing of the glands by hypercellular stroma. However, not all 
adenosarcomas show phylloidiform growth with some being composed of variably sized rounded 
glands surrounded by hypercellular stroma (‘rigid cysts’); a combination of these appearances is not 
uncommon. The stromal cells may show variable amounts of nuclear atypia in the form of nuclear 
enlargement with irregular nuclear contour or nuclear hyperchromasia. Mitoses are typically 
identified (usually >1 per 2 mm2 (>1 mitosis per 10 HPFs if field diameter is 0.55 mm)) but may be 
sparse or, in rare cases, absent. The stromal component is most commonly homologous, i.e., it has 
the appearance of endometrial or cervical stroma, but may also show heterologous differentiation, 
most commonly rhabdomyosarcoma. Sex cord-like differentiation may also occur. Sarcomatous 
overgrowth is defined as the presence of greater than 25% of the tumour composed solely of a 
neoplastic stromal component without epithelium; sex-cord-like differentiation is not considered in 
the assessment of stromal overgrowth.33,34 Sarcomatous overgrowth often shows aberrant p53 
immunoreactivity and loss of hormone receptor positivity.35,36 It is important to note that the non-
neoplastic epithelial component typically has a banal appearance, sometimes with various types of 
epithelia (tubal, endometrioid, mucinous, squamous); occasionally the epithelial component may 
show some cytologic atypia in the form of nuclear enlargement and hyperchromasia. In this latter 
scenario, additional sampling may be prudent to exclude carcinosarcoma. Features associated with 
an unfavourable outcome include sarcomatous overgrowth, deep myometrial invasion, and 
extrauterine extension; morphologically high grade nuclear atypia (marked nuclear enlargement and 
hyperchromasia) that shows mutation-type staining pattern for p53 may also be an adverse 
prognostic feature.36 
 
Undifferentiated uterine sarcomas (Unclassifiable sarcomas) 

Sarcomas which cannot be classified are considered undifferentiated uterine sarcoma. This is a 
diagnosis of exclusion after other malignancies, such as undifferentiated carcinoma, carcinosarcoma, 
leiomyosarcoma, and high grade endometrial stromal sarcoma have been excluded. As many of the 
tumours in the differential diagnosis may have areas of morphologic overlap, the diagnosis of 
undifferentiated uterine sarcoma is best rendered on a complete excision specimen as a more 
limited specimen may lack the diagnostic features of other uterine malignancies. It is worth noting 
that undifferentiated uterine sarcoma can be separated into two different types based on their 
morphologic appearance: uniform and pleomorphic.37 With advanced molecular techniques and 
newly reported molecular abnormalities, the former are increasingly categorised as high grade 
endometrial stromal sarcomas whereas the pleomorphic type likely mostly represent sarcomas that 
are so poorly differentiated that cannot be classified.38 Some of these tumours may represent 



carcinosarcomas in which only the sarcomatous component is seen, and thus before making a 
diagnosis of an undifferentiated uterine sarcoma, additional sampling should be considered which 
may reveal diagnostic areas. Prior to rendering the diagnosis of undifferentiated uterine sarcoma in 
an excision specimen, extensive tumour sampling, immunohistochemical staining, and if possible, 
molecular testing may be needed to exclude other neoplasms. 
 
Potentially malignant mesenchymal tumours of the uterus are those in which prognostication 
requires assessment of various clinical and pathologic parameters to determine biologic potential. 
Tumours within this category include uterine tumour resembling ovarian sex cord tumour, 
perivascular epithelioid cell tumour, and IMT.  
 
Uterine tumour resembling ovarian sex cord tumour (UTROSCT) 

Uterine tumour resembling ovarian sex cord tumour (UTROSCT) is an uncommon uterine tumour 
whose histologic features recapitulates the appearance of an ovarian sex cord tumour. Historically, 
the term UTROSCT included tumours entirely composed of sex cord elements as well as endometrial 
stromal tumours with extensive sex cord differentiation; the latter are no longer considered in this 
category based on morphologic as well as molecular differences. UTROSCT exhibit a wide range of 
morphologic appearances with diffuse, corded, trabecular, tubular, retiform and/or nested growth. 
Tumour cells have variable amounts of cytoplasm ranging from inconspicuous to abundant, which 
may be pale, foamy or eosinophilic; rhabdoid morphology may be seen and can be extensive. Nuclei 
are usually uniform with minimal cytologic atypia and the mitotic count is low. Nuclear atypia in the 
form of nuclear enlargement and hyperchromasia, as well as brisk mitotic activity, may be seen. 
UTROSCT is characterised by recurrent gene fusions involving NCOA1-3, GREB1 and ESR1.39-42 These 
tumours are considered to be of uncertain malignant potential. Although data is limited, features 
that may be associated with aggressive behaviour include a mitotic count >2 per 2 mm2 (>2 mitoses 
per 10 HPFs if field diameter is 0.55 mm), necrosis, extensive (>50%) rhabdoid morphology and 
potentially tumours with GREB1 rearrangement.40-43  
 
Perivascular epithelioid cell tumour (PEComa) 

Perivascular epithelioid cell tumours (PEComas) are unusual mesenchymal neoplasms that are 
composed of a distinctive population of cells, termed perivascular epithelioid cells, which co-express 
smooth muscle and melanocytic markers. These tumours have wide anatomic distribution and the 
uterus is the most common site when they occur in the female genital tract.44-48 Most tumours occur 
sporadically with only a small subset being associated with tuberous sclerosis. Histologically, 
tumours most commonly are composed of epithelioid and spindle cells but can sometimes be solely 
or predominantly epithelioid or spindled. Tumours often, but not always, show a characteristic 
perivascular pattern of growth in which the tumour cells are radially arranged around the 
vasculature. In some tumours, the neoplastic cells can be seen within the muscular wall of the 
vessel. Another distinctive aspect of these tumours is their cytologic appearance; the cells are 
remarkable for abundant granular eosinophilic or clear cytoplasm although predominantly spindled 
tumours may show less abundant cytoplasm. When epithelioid, the tumour cells grow in sheets, 
nests and/or trabeculae that are surrounded by a delicate capillary vasculature. Spindled tumours 
often exhibit fascicular growth and can mimic smooth muscle neoplasia, the distinctive morphologic 
difference being the granular appearance of the cytoplasm. Of note, TFE3-associated PEComas often 
are composed of epithelioid cells that have predominantly clear cytoplasm; extensive melanin 
deposition may also occur. Assessment of potential malignant behaviour for PEComa of the female 
genital tract is based on the following parameters: tumour size ≥50 mm, high nuclear grade, mitotic 
count of >1 mitosis per 12 mm2, presence of necrosis and presence of vascular invasion. If a tumour 
has three or more of these features, it is best classified as malignant. Only tumours that lack all 
features could potentially be considered benign. Any tumour with one or two features should be 
considered of uncertain malignant potential. 



Inflammatory myofibroblastic tumour (IMT) 

Inflammatory myofibroblastic tumour (IMT) is a myofibroblastic/fibroblastic neoplasm characterised 
by a variably myxoid stroma with an accompanying variably intense inflammatory infiltrate, primarily 
composed of lymphocytes and plasma cells. This tumour shows a wide anatomic distribution with 
the uterine corpus being the most common location in the female genital tract; less commonly it 
involves the cervix.49-52 Occasionally, IMT may be identified at the time of delivery and in some cases 
may be adherent to the maternal surface of the placenta or be associated with the placental 
membranes.53,54 Microscopically, the tumour borders can be well demarcated or irregular, either 
showing permeative (stromal sarcoma-like) or infiltrative margins. A number of different 
morphologies may be seen and are often intermixed: myxoid, leiomyoma-like, or hyalinised. The 
myxoid pattern is characteristically hypocellular with individual cells dispersed in an abundant 
myxoid matrix, a feature that imparts a fasciitis-like appearance on low power magnification. The 
leiomyoma-like areas are composed of spindled cells in intersecting fascicles or showing storiform 
growth; the former closely mimics smooth muscle neoplasia. The hyalinised pattern is remarkable 
for an abundant hyalinised and collagenous stroma containing scattered spindled cells. The tumour 
cells in the fasciitis-like areas are spindled with eosinophilic to amphophilic cytoplasmic processes 
and ovoid to tapered nuclei with open dispersed chromatin, features that closely resemble the 
appearance of the spindled cells of nodular fasciitis. The spindled cells in the leiomyoma-like areas 
have features indistinguishable from smooth muscle neoplasia with eosinophilic cytoplasm and 
more oblong nuclei with blunt ends. The epithelioid variant of IMT, which typically occurs in the 
abdominal cavity and is characterised by a predominant component of epithelioid cells with 
eosinophilic cytoplasm and vesicular nuclei, has yet to be described in the uterus, but has been 
reported in the ovary.55,56 An inflammatory infiltrate, often present at the periphery of the tumour 
but also dispersed throughout, is typically composed of lymphocytes and plasma cells although other 
inflammatory cells can be seen; the amount and distribution of inflammatory cells vary but 
inflammation is typically a reproducible finding and characteristic of IMT. Assessment of potential 
malignant behaviour for IMT of the female genital tract is not well established. Some tumours 
present at high stage and should be considered malignant. Pathologic features which have been 
associated with aggressive behaviour include large tumour size (>150 mm), marked nuclear atypia, 
LVI and tumours with high mitotic counts (>10 per 2 mm2 which corresponds to >10 mitoses per 10 
HPFs if field diameter is 0.55 mm). These features are not invariably associated with adverse 
outcome and conversely tumours as small as 62 mm or with mitotic counts of only 1 per 2 mm2 (1 
mitosis per 10 HPFs if field diameter is 0.55 mm) have recurred. Recurrence of IMT at all anatomic 
sites is estimated at 25% and is related to resectability.57 As complete resection is typically achieved 
with hysterectomy, this may partially explain the overall good outcome for most patients with 
uterine neoplasms. 
 
Rhabdomyosarcoma 

Less common uterine sarcomas include rhabdomyosarcoma and alveolar soft part sarcoma. 
Different types of rhabdomyosarcoma have been described in the female genital tract; in the uterus, 
embryonal rhabdomyosarcoma (ERMS) and pleomorphic rhabdomyosarcoma are the most likely to 
be encountered.58-61 Histologically, ERMS characteristically shows alternating cellularity with 
hypocellular myxoid zones and hypercellular foci of spindled rhabdomyoblasts, often condensing 
underneath the overlying epithelium (cambium layer). Heterologous cartilaginous differentiation is 
commonly seen. Pleomorphic rhabdomyosarcoma is composed of sheets of highly atypical spindled, 
polygonal or rhabdoid cells with large irregular, frequently multinucleated cells and eosinophilic 
cytoplasm. Mitoses are frequent and often atypical. Both subtypes of rhabdomyosarcoma are 
positive for desmin, myoD1 and myogenin. ERMS is associated with high frequency of DICER1 
mutation which may be somatic or germline. Adult patients with ERMS have a less favourable 
prognosis than children.58 Patients with pleomorphic rhabdomyosarcoma have a poor prognosis.61 
Some of these tumours may represent rhabdomyosarcomatous overgrowth in an adenosarcoma or 



carcinosarcoma; thus, extensive sampling should be undertaken to exclude an epithelial component 
before diagnosing a pleomorphic rhabdomyosarcoma. 
 
Alveolar soft part sarcoma (ASPS) 

Alveolar soft part sarcoma (ASPS) can occur at any location in the female genital tract; uterine 
tumours can occur in the corpus or cervix.62-65 Histologically, they are composed of nests of large, 
polygonal epithelioid cells with abundant eosinophilic granular cytoplasm containing an eccentric or 
centrally located nucleus with vesicular nuclei and prominent nucleolus. Characteristically, the nests 
are enveloped by a delicate sinusoidal vascular network and the cells often show dyscohesion 
resulting in an alveolar-like appearance. Cytoplasmic clearing and rhabdoid cells may be seen. 
Intracytoplasmic granules and/or rhomboid crystals may be seen, which can be highlighted by 
periodic acid-Schiff stain and are diastase resistant. Mitoses are typically sparse. ASPS is 
characterised by TFE3 rearrangements as a result of chromosomal translocation t(x;17)(p11;q25). As 
a consequence, tumour cells typically show strong and diffuse nuclear staining for TFE3. The 
prognosis of ASPS at all anatomic sites appears to be related to resectability, which may explain the 
relative better prognosis for ASPS of the gynaecologic tract in comparison to those that arise 
elsewhere.  
 
It is worth noting that many different types of sarcoma more commonly encountered in other 
anatomic locations can also rarely arise in the uterus, such as liposarcoma66 and angiosarcoma.67-69 
Prior to making the diagnosis of a pure unusual type of sarcoma of the uterus, additional sampling of 
the lesion should be performed to exclude the possibility that it represents the component of a 
more commonly encountered uterine neoplasm, such as sarcomatous overgrowth of an 
adenosarcoma or the mesenchymal component of a carcinosarcoma. 
 
Emerging entities 

Emerging uterine mesenchymal entities include NTRK-rearranged sarcoma, PDGFR-rearranged 
sarcoma and SMARCA4-deficient uterine sarcoma. NTRK-rearranged sarcoma has been recently 
described to occur in the uterine cervix and lower uterine segment.70-73 Histologically, NTRK-
rearranged sarcomas typically have an infiltrative border and are composed of a proliferation of 
spindled cells exhibiting either a patternless architecture or showing (often haphazard) fascicular or 
herringbone growth. Entrapped endocervical glands may be encircled by the neoplastic cells, 
sometimes with polypoid projections simulating adenosarcoma; however, there is typically no 
periglandular stromal condensation. The spindle cells have eosinophilic cytoplasm and generally 
show mild to moderate nuclear enlargement with nuclei that are ovoid with dispersed chromatin 
and small nucleoli; epithelioid change and foci of marked atypia may be seen. The vascular 
component can be composed of delicate capillaries or vessels with variably thickened walls often 
with prominent hyalinisation. The mitotic count is variable ranging from 0 to 50 per 2 mm2 (0-50 
mitoses per 10 HPFs if field diameter is 0.55 mm) atypical mitotic figures and necrosis may be seen. 
Other findings that may be encountered include focal myxoid matrix, focal hemangiopericytoma-like 
vasculature and a prominent lymphocytic infiltrate. These tumours show positivity for pan-TRK, but 
this marker is not specific for the gene fusion. Patients with NTRK-rearranged sarcoma typically 
present with Stage I disease; however, approximately one third have developed recurrence or 
metastatic disease.70-73 Targeted therapy against tropomyosine kinase receptors has shown clinical 
benefit in patients with NTRK-associated sarcomas.74  
 
RET fusion positive neoplasms may also exhibit fibroblastic or neural-like differentiation and have 
phenotypic overlap with NTRK-related neoplasms.75 Recently a cervical sarcoma with a novel RET-
SPECC1L fusion has been described.76 Rare spindle cell sarcomas with recurrent MEIS1-NCOA2 
fusions have also been recently described.77 
 



COL1A1-PDGFB rearranged uterine sarcomas are rare and data is limited.72,78 These tumours are 
composed of a cellular proliferation of spindle cells that typically exhibit a storiform or herringbone 
growth pattern although one tumour has been described as showing a fascicular ‘leiomyoma-like’ 
growth pattern. Overall, it is interesting to speculate that these tumours could be the uterine 
counterpart of dermatofibrosarcoma protuberans, as they show morphological overlap (including 
fibrosarcomatous areas), a similar immunophenotype (focal loss of CD34 staining in 
‘fibrosarcomatous areas’), as well as sharing the same gene fusion. 
 
SMARCA4-deficient uterine sarcoma (SDUS) is a recently described entity that shares morphologic 
overlap with undifferentiated endometrial carcinoma but has distinctive clinicopathologic and 
molecular differences.79-81 Tumours characteristically show a diffuse growth of large epithelioid cells 
with round vesicular nuclei and exhibit prominent rhabdoid morphology; other features which may 
be focally present include phyllodiform architecture, vague cording or nesting associated with 
stromal hyalinisation, small cell or spindled morphology, and focal myxoid stromal change. Brisk 
mitoses (usually >20 per 10 HPFs/0.24 mm2), necrosis and LVI are common. Patients with SDUS have 
a poor prognosis.79-81 
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