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Abstract
Background: Uterine smooth muscle tumors of uncertain malignant potential
(STUMPs) represent a heterogeneous group of tumors with varying histological and
biological characteristics. Tumors featuring a dominant myxoid stroma are uncommon
in the uterus. This case emphasizes the importance of recognizing the myxoid pattern in
smooth muscle tumors, especially within the STUMP category. Case: In this study, we
present a 39-year-old woman with a large transmural intrauterine nodule. The findings
indicated smooth muscle tumor tissue with a fascicular pattern, without significant
ischemic necrosis or cytological pleomorphism. The mitotic count was 1/10 High Power
Field (HPF). The tumor exhibited more than 50%myxoid histomorphology, indicative of
a rare and specific type of smooth muscle differentiation. Immunohistochemical analysis
showed positive reactions for smooth muscle differentiation, retained progesterone
receptor expression, and no aberrant tumor protein p53 (p53) or cyclin-dependent kinase
inhibitor 2A (p16) expressions. The marker of proliferation Ki-67 was low. Considering
all the characteristics, this myxoid smooth muscle tumor was diagnosed as a STUMP
myxoid neoplasm. The patient underwent a hysterectomy with bilateral salpingectomy
and bilateral ovarian conservation. The patient is currently under follow-up and has not
experienced any complications. Conclusions: This case illustrates an extremely rare
instance of STUMP, which continues to pose challenges in both diagnosis and treatment.
Myxoid patterns are exceptionally uncommon and often hard to detect, making them
surprising in smooth muscle tumors. Recognizing this distinct differentiation is crucial,
as accurate diagnostic criteria must be applied during the histopathological evaluation of
these tumors. The presence of a myxoid pattern suggests a worse prognosis, highlighting
the need for more vigilant follow-up in these patients.
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1. Introduction

Uterine smoothmuscle tumors of uncertainmalignant potential
(STUMPs) are an uncommon and diverse group of neoplasms
that differ in their histological features and clinical behav-
ior [1]. According to the latest World Health Organization
(WHO) definition, uterine STUMPs are smooth muscle tu-
mors with characteristics that prevent a definitive diagnosis
of leiomyosarcoma, although they do not meet the criteria for
leiomyoma or its variants [2, 3]. These tumors raise concern
that the neoplasm may behave malignantly. In previous stud-
ies, the authors proposed the criteria for diagnosing uterine
STUMP. The criteria for conventional STUMP include: (i)
presence of coagulative necrosis; (ii) moderate or severe atypia
and mitotic counts 6–9/10 High Power Field (HPF); (iii) more
than 15 mitoses per 10 HPFs; and (iv) infiltrative/irregular

margins, and vascular invasion [4, 5]. Diagnostic criteria
for STUMPs may differ based on tumor differentiation (con-
ventional, epithelioid, or myxoid). The myxoid pattern is
considered a poor prognostic indicator, as it establishes more
stringent thresholds for determining the biological behavior of
myxoid smooth muscle neoplasms [5, 6].

Myxoid neoplasms of the uterus represent a varied group
of soft tissue neoplasms that pose diagnostic difficulties for
pathologists. The diagnosis of these tumors depends on clini-
copathologic findings to establish an accurate differential diag-
nosis. Myxoid neoplasms are typically first classified accord-
ing to their biological behavior and their histogenetic origin,
which could include myxoid leiomyosarcoma, myxoid liposar-
coma, and myxofibrosarcoma, among others [7]. The myxoid
matrix is abundant in proteoglycans and glycosaminoglycans,
particularly hyaluronic acid. It gives tissue a hypocellular
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appearance and a distinctive soft, fleshy consistency upon
macroscopic examination. Hydropic change may mimic a
myxoid neoplasm. It is a degenerative change with no clinical
significance. Mucin-producing tumors can also lead to the
accumulation of extracellular mucin and its infiltration into the
surrounding stroma. When the mucinous epithelial component
is difficult to detect, the lesion may mimic the appearance of a
myxoid tumor. Recognizing these possibilities and thoroughly
evaluating the neoplastic cellular population ensures an accu-
rate diagnosis [1, 6–8].
Myxoid STUMP is usually hypocellular, with cells dis-

persed within a myxoid matrix that is usually Alcian blue
positive. Myxoid STUMPs exceed the criteria for myxoid
leiomyomas, but do not fully meet the criteria for myxoid
leiomyosarcomas. They lack significant cytologic atypia, co-
agulative necrosis, and typically have a low mitotic count,
often with fewer than one mitosis per 10 HPF [1, 8].
Although the majority of patients with uterine STUMPs

achieve a cure after complete surgical removal, a subset may
develop recurrences, most often following a lengthy disease-
free period, but sometimes with faster progression. Deter-
mining which tumors are more likely to behave aggressively
remains difficult, highlighting the importance of careful and
extended follow-up for all STUMP patients due to the unpre-
dictable nature of their biological behavior [9, 10].
This study aims to highlight the importance of recognizing

the myxoid pattern in smooth muscle neoplasms, particularly
within the borderline tumor group, such as STUMP. Recogniz-
ing this pattern and the appropriate application of more strin-
gent histopathological cut-offs are crucial, as they significantly
impact the prognosis and patients follow-up.

2. Case report

In this study, we present a 39-year-old womanwho complained
of abnormal menstrual bleeding. In the past few months, the
patient experienced increasingly profuse bleeding, which was
accompanied by secondary anemia that did not adequately
respond to continuous treatment. She also reported abdominal
discomfort and dysmenorrhea. No other comorbidities were
reported. Ultrasound examination revealed the uterus in a
regular position with several intramyometrial nodules. One
of the nodules measured 77 mm in maximum diameter and
slightly compressed the uterine cavity. The endometrium ap-
peared normal, measuring 6 mm in thickness, and the adnexal
structures showed no abnormalities.
Due to the profuse and painful menstrual bleeding, the

patient was advised to undergo surgical intervention. Preop-
erative imaging of the lungs, abdomen, and pelvis revealed
no evidence of distant metastatic disease. During surgery,
a transmural tumor nodule was removed from the uterine
corpus. Tumor was with unusually soft consistency, and a gel-
like surface on sections. The tissue was examined following
standard macroscopic protocols.
The tissue was processed into standard formalin-fixed,

paraffin-embedded (FFPE) samples. After hematoxylin and
eosin (HE) staining, two certified gynecological pathologists
independently analyzed the samples, arriving at the same
diagnosis. The findings indicated smooth muscle tumor

tissue with a fascicular pattern, appearing relatively benign,
without significant ischemic necrosis or marked cytological
pleomorphism (Fig. 1A–E). The tumor exhibited more than
50%myxoid histomorphology, indicative of a rare and specific
type of smooth muscle differentiation. The current WHO
criteria for smooth muscle tumors with myxoid differentiation
are very strict, particularly regarding their biological behavior
[2]. After a detailed examination, one mitotic figure was
identified in 10 HPF (Fig. 1F).
Immunohistochemical analysis (Fig. 2) showed positive re-

actions for progesterone receptor (PR), smooth muscle antigen
(SMA), caldesmon, and desmin. The tumor protein p53 (p53)
expression was wild-type, and cyclin-dependent kinase in-
hibitor 2A (p16) showed weak, patchy positivity. The marker
of proliferation Ki-67 was present in no more than 5%. Alcian
Blue histochemical analysis confirmed myxoid differentiation
(Fig. 3).
Considering all the characteristics, this myxoid smoothmus-

cle tumor, with no significant necrosis or atypia and a mitotic
count of one per 10 HPF, was diagnosed as a STUMP myxoid
neoplasm. Given the indistinct tumor demarcation from the
surrounding myometrium, meticulous monitoring was recom-
mended, as the biological behavior of such tumors remains
unpredictable.
After extensive consideration by the tumor board regarding

further monitoring, the patient decided to undergo a hysterec-
tomywith bilateral salpingectomy and bilateral ovarian conser-
vation. The following histopathological examination revealed
focal remnants of the previous tumor mass, but no suspicious
signs of definitive malignant behavior were noted. The patient
is currently under follow-up and has not experienced any
complications.

3. Discussion

The histologic distinction between benign and malignant
uterine smooth muscle tumors remains challenging. The
histopathological diagnostic criteria for STUMP remain
controversial, and may require further refinement. Some
authors emphasize the significance of mitotic count in the
differential diagnosis between STUMP and leiomyomas,
particularly in cases with bizarre nuclei [11–13]. The
distinguishing degenerating nuclei from true mitotic figures
is challenging. Another dilemma is mitotically active
leiomyoma (>15/10 HPF), which is considered with minimal
or no recurrent/metastatic potential. This variant was mostly
found among women of reproductive ages, as submucosal
localization. It should not have atypia [3].
STUMPs typically arise in women of reproductive age.

Identifying STUMP before surgery and histopathological
evaluation is challenging. On ultrasound or magnetic
resonance imaging (MRI), approximately 50% of STUMPs
measure more than 5 cm in size and present with irregularly
defined borders [14]. The echogenicity in most of the
STUMP cases were similar to myomas, but one third of them
showed atypical findings. Some authors analyzed serum
Cancer Antigen 125 (CA125) levels and did not find any
abnormalities in majority of STUMP cases. To date, no
definitive imaging techniques or biomarkers are available for
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FIGURE 1. Hematoxylin and eosin (HE) staining of myxoid smooth muscle tumor of uncertain malignant potential
(STUMP) in different power fields: A (×50), B (×100), C–E (×200), F (×400). Tumor shows fascicular pattern and
prominentn myxoid differentiation (more than 50% of entire tumor mass). There was no necrosis, or atypia. Mitosis were rare,
1/10 HPF (red circle in F).

FIGURE 2. Imunohistocehmical staining (×100) confirmed smooth muscle differentiation (smooth muscle antigen
(SMA), Caldesmon), retained progesterone receptor (PR) and low marker of proliferation Ki-67 (5%), which imply to
mostly indolent behavior of considering tumor.
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FIGURE 3. Histochemical staining with Alcian Blue (×400) confirmed presence of myxoid substance, significant in
differentiation from hydrops degeneration in conventional leiomyoma.

the preoperative diagnosis of STUMP [6, 11, 15].
Present results so far described used immunohistochemical

markers, such as Ki-67, p53, p16, PR, which generally showed
that the profile of STUMP is much closer to that of leiomy-
omas than leiomyosarcomas. A significant increase in Ki-67
proliferation index (>5%) may be helpful in the differential
diagnosis of STUMP. Loss of p16 and p53 expressions and re-
tained PR expression is a common pattern in STUMPs, which
is similar to our present case. There is no any enough specific
immunomarker to distinguish STUMP from their counterparts
[11, 16].
Myxoid differentiation in STUMPs requires evaluation of

a broad spectrum of histological patterns, which broadens
the differential diagnosis and results in overlap with various
other neoplastic entities. Among the key considerations in
the differential diagnosis of a myxoid uterine tumor is the
inflammatory myofibroblastic tumor (IMT), which commonly
displays myxoid features. IMTs are defined by the presence of
myofibroblastic spindle cells along with a lymphoplasmacytic
inflammatory infiltrate [7, 17]. Both tumors are composed of
spindle cell proliferations arranged in a fascicular pattern, set
within variably myxoid stroma. They may share similar his-
tologic features, including mitotic activity, tumor cell necro-
sis, infiltrative margins, cytologic atypia, and inflammatory
infiltrates. Immunohistochemical staining for smooth muscle
markers, such as caldesmon, desmin, and smooth muscle actin,
can be positive in both. However, unlike STUMPs, over 50%
of IMTs possess a characteristic chromosomal rearrangement
involving the Anaplastic Lymphoma Kinase (ALK) gene at
chromosome 2p23, resulting in abnormal ALK expression and
activation [1, 8]. If the tumor shows ALK immunoreactivity,
confirmatory break-apart fluorescence in situ hybridization
(FISH) should be done [1, 18].
One of the main differential diagnostic dilemmas is certainly

distinguishingmyxoid STUMP frommyxoid leiomyosarcoma.
Histomorphological differences are very subtle and based on

cut-off values within very narrow intervals. The recommended
number of pathological mitoses defining myxoid leiomyosar-
coma is 2 per 10 HPF. Any presence of marked cytonuclear
pleomorphism or an irregular growth pattern in relation to
the surrounding myometrium suggests malignant behavior of
myxoid smooth muscle tumors of the uterus [7, 18].
Myxoid endometrial stromal sarcoma retains several char-

acteristics of its conventional form, including invasive pattern
into the myometrium with tongue-like infiltrations, spindle-
shaped cells resembling endometrial stroma, and uniformly
distributed small, thin-walled vessels. The myxoid matrix is
often quite pronounced, typically making up more than 50% of
the tumor’s volume [8, 19]. Some recent study reported high-
grade endometrial stromal sarcomas with prominent myxoid
features and specific ZC3H7B–BCOR fusion gene (ZC3H7B–
BCOR). These tumors are pleomorphic, which gives them a
morphology similar to that of myxoid leiomyosarcoma [20].
Myxoid smooth muscle tumors generally lack common

driver mutations and gene fusions, but they frequently exhibit
a high burden of copy number variations, as indicated by
elevated genomic indices. Disruptions in DNA damage
repair pathways are thought to contribute to the complex
genomic profile seen in myxoid leiomyosarcoma. Previous
research has indicated that assigning genetic alterations, such
as BCL6 Corepressor (BCOR), Pleomorphic Adenoma Gene
1 (PLAG1), and other emerging mutations, to established
morphologic tumor categories demands thorough tumor
characterization. These molecular abnormalities span a
broader morphologic range than current classifications
account for and may ultimately lead to a redefinition of uterine
sarcoma taxonomy [21–23].
While there are no established standard guidelines for man-

aging women with STUMP, surgery is typically regarded as
the main treatment approach. Fertility-preserving surgery can
be an option for patients wishing to maintain fertility [24]. It is
important to inform patients with STUMP, particularly those
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undergoing myomectomy, about the risk of recurrence and
ensure they receive careful follow-up [5, 25]. For women with
STUMP who do not wish to preserve fertility, hysterectomy
with or without bilateral salpingo-oophorectomy is considered
the gold standard. For those concerned with fertility preser-
vation, myomectomy may be a treatment option, provided the
risks of recurrence and the desire for fertility preservation are
carefully weighed. The recurrence rates are similar between
the myomectomy and hysterectomy groups [6, 11].
Most STUMP relapses occur after 5 years of diagnosis. The

interval to recurrence in STUMP cases varied between 2 and
194 months, with five-year overall survival rates ranging from
92% to 100% [11]. Some studies have reported a relapse rate of
approximately 20%. The heterogeneous recurrence rates may
be explained by inconsistencies in establishing the histological
diagnosis or by differences in the duration of follow-up periods
[9]. Studies highlight unprotected morcellation as a significant
factor contributing to an increased risk of disease recurrence.
Morcellation performed via a laparoscopic approach may re-
sult in residual tumor cells that, through microdissemination,
remain in the peritoneal cavity and can lead to recurrent tumor
formations after a certain period of time [9]. Lungs are found
to be frequently involved as a metastatic site, and this finding
supports careful chest monitoring by annual chest radiogra-
phy and eventually chest computed tomographic scan in the
case of symptomatic patients [3]. Surgery, with or without
additional treatments, such as chemotherapy, radiotherapy, or
gonadotropin-releasing hormone analogues, is the preferred
approach for managing recurrence [26].
Expression of immunohistochemical markers, such as Ki-

67, p53, and p16, may be useful in the prediction of the
recurrence [11]. Recent studies analyzing genomic profiles of
leiomyomas, leiomyosarcomas, and STUMPs have suggested
that tumors with a genomic index below 10 are classified as
nonrecurring STUMPs, whereas those with a genomic index
above 10 are associated with recurrences and poorer prognoses
[27]. Additionally, a genomic index cut-off of 35 may serve as
an indicator of poor overall survival [28].
Despite the generally favorable prognosis, long-term

follow-up should be considered for STUMP cases. Some
experts recommend follow-up visits every six months during
the first five years, followed by annual check-ups for the
subsequent five years [3, 11, 29].
One of the main limitations of this study is the relatively

short duration of patient follow-up and the absence of data re-
garding overall survival. The inclusion of additional cases with
myxoid morphology would undoubtedly enhance the scientific
value and generalizability of the findings. Currently, only a
limited number of studies have described the clinicopathologi-
cal features of STUMP tumors, particularly those exhibiting
myxoid characteristics. A recent study reported a STUMP
tumor with spindle cell differentiation and a polypoid growth
pattern, which posed clinical challenges in distinguishing it
from a benign endometrial polyp. Histopathological analysis
revealed smooth muscle differentiation of a submucosal tumor
with a pseudopolypoid growth pattern, focal mild atypia, and
a low mitotic index (2–3 mitoses per 10 HPF) [30]. Tinelli
et al. [18] conducted a comprehensive review of STUMP
tumors over the past two decades, underscoring the pivotal

role of histopathological evaluation in their diagnosis. The
study also emphasized the importance of a multidisciplinary
approach in the follow-up and management of affected pa-
tients, particularly in the context of fertility preservation [18].
Zhang et al. [11] analyzed 31 cases of STUMP tumors,
regardless of specific differentiation, and highlighted distinct
histological and clinical parameters relevant to their classifica-
tion and management. To date, STUMP tumors with myxoid
differentiation have not been documented in the literature.
An increased number of such reported cases is necessary to
better understand the biological behavior of this variant and
to develop evidence-based therapeutic strategies. The present
study aims to contribute to the limited but growing body of
literature on this rare histopathological entity.

4. Conclusions

This case represents a very rare example of STUMP, which
remains a diagnostic and therapeutic dilemma. The diagnosis
of STUMP primarily depends on histopathological manifesta-
tions. Myxoid patterns are very rare and difficult to recognize,
making them unexpected in smoothmuscle tumors. It is crucial
to identify such specific differentiation, as applying the cor-
rect diagnostic criteria during histopathological examination
of these neoplasms is essential. The myxoid pattern implies
a poorer prognosis and necessitates more careful follow-up of
these patients [26, 29]. Further observational data is required
to reach a consensus on the management of such tumors, which
have no well-defined clinical course. A multidisciplinary
approach is mandatory, and we encourage the collection of
larger series in order to gather the most comprehensive data
on this rare entity.
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