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Primary uterine leiomyosarcoma (LMS) with chondrosarcomatous differentiation is extremely rare. We report a
case of a 68-year-old, African American woman who presented with postmenopausal bleeding. Ultrasonography
(USG) revealed multiple uterine fibroids. Total abdominal hysterectomy with bilateral salpingo-oophorectomy
(TAH/BSO) was performed. Microscopic examination of the largest intramural nodule showed high-grade sar-

coma, comprising of LMS with a focal transformation to undifferentiated sarcoma with chondrosarcomatous
differentiation. Endometrium was benign excluding carcinosarcoma. Heterologous differentiation has rarely
been described in metastatic or recurrent uterine LMS; however, a primary uterine LMS with chon-
drosarcomatous differentiation has not been reported previously.

1. Introduction

LMS, a malignant mesenchymal tumor of smooth muscle origin
represents 1-2% of all uterine malignancies accounting for ~ 40% of all
uterine sarcomas. The peak age of incidence is 50 years (Roberts et al.,
2018 Dec; Angelo and Prat, 2010 Jan). LMS exhibits a variety of
morphologic variants including spindle cell (most common), epithelioid,
myxoid, LMS with osteoclast-like giant cells, and very rarely skeletal
muscle differentiation (Cui et al., 2017 Jun). The presence of heterolo-
gous elements in LMS poses diagnostic confusion with carcinosarcoma/
malignant mixed Mullerian tumor (MMMT) which characteristically
exhibits homologous or heterologous sarcomatous elements. Extensive
sampling and detailed histological examination of endometrium in such
cases are critical for correct diagnosis and appropriate patient
management.

2. Case presentation

A 68-year-old postmenopausal, African American, female presented
with complaints of vaginal bleeding. Her past medical history was un-
remarkable. She had a negative pap smear. On pelvic USG, several
uterine fibroids were noted, with the largest measuring 2.5 cm in
diameter. There was no evidence of adnexal mass or free fluid. An
endometrial biopsy was performed which showed scant tissue and she

was scheduled to follow up at 3 months period. Repeat endometrial
biopsy showed benign atrophic endometrium. No malignancy was
identified. Clinician discussed with patient all options and cautioned her
that no test is 100% accurate and she elected to proceed with the sur-
gical intervention and underwent TAH/BSO.

Grossly, the endometrial cavity was distorted by multiple submu-
cosal, intramural and subserosal gray-white, whorled nodules with
rubbery cut surface. The largest tan-yellow intramural nodule measured
4 cm. The endometrium was smooth, glistening, and averages 1 mm in
thickness. A 1.0 cm endocervical polyp was also identified. Bilateral
adnexa was unremarkable. Previously ligated left fallopian tube
measured 3.0 x 0.7 cm and right fallopian tube measured 3.2 x 0.7 cm
with unremarkable fimbriae. The left ovary measured 1.5 x 1.0 x 0.5
cm and right ovary measured 1.5 x 1.2 x 0.5 cm. Cut sectioning
revealed pale tan solid ovarian stroma.

On microscopic examination, the largest intramural nodule showed
malignant spindle cell tumor with smooth muscle differentiation dis-
playing marked cytologic atypia and brisk mitotic activity (18/10hpf),
consistent with LMS (Fig. 1). No tumor cell necrosis was identified. The
nodule was submitted entirely for histopathologic examination. Addi-
tional sections showed transformation to undifferentiated sarcoma with
chondrosarcomatous differentiation (Fig. 2). No lymphovascular space
invasion (LVI) was identified. Background endometrium was weakly
proliferative with a benign endometrial polyp. The remaining

* Corresponding author at: Department of Pathology and Laboratory Medicine, University of Tennessee Health Science Center, Memphis, TN, USA.

E-mail addresses: qsadiq@uthsc.edu (Q. Sadiq), fkhanl2@uthsc.edu (F. Khan).

https://doi.org/10.1016/j.gore.2021.100905

Received 14 September 2021; Received in revised form 28 November 2021; Accepted 5 December 2021

Available online 11 December 2021

2352-5789/© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nec-nd/4.0/).


mailto:qsadiq@uthsc.edu
mailto:fkhan12@uthsc.edu
www.sciencedirect.com/science/journal/23525789
https://www.elsevier.com/locate/gynor
https://doi.org/10.1016/j.gore.2021.100905
https://doi.org/10.1016/j.gore.2021.100905
https://doi.org/10.1016/j.gore.2021.100905
http://crossmark.crossref.org/dialog/?doi=10.1016/j.gore.2021.100905&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Q. Sadiq and F. Khan

Gynecologic Oncology Reports 39 (2022) 100905

Fig. 2. Chondrosarcomatous differentiation.

identifiable endometrium was submitted entirely to rule out carcino-
sarcoma. Tumor cells were focally reactive to Desmin (Fig. 3), CD10, and
ER immunostains. CD34, S100, CD117, and CK Oscar immunostains
were non-reactive in neoplastic cells. The morphologic and immuno-
phenotypic findings were suggestive of high-grade sarcoma with a
component of smooth muscle differentiation, consistent with LMS with
the transformation to an undifferentiated sarcoma showing chon-
drosarcomatous differentiation.

3. Discussion

LMS represents the most common malignant mesenchymal neoplasm
of the uterus accounting for ~ 40% of all uterine sarcomas. It is typically

seen in women > 40 years of age presenting with postmenopausal
bleeding. LMS is an aggressive tumor with early metastases and a poor
overall prognosis. The outcome is mainly determined by the patholog-
ical stage of the disease at the time of diagnosis (Roberts et al., 2018
Dec). The underlying pathogenetic mechanism is unclear, and multiple
molecular alterations, including p53 and p16 overexpression, have been
reported in association with LMS, but none have any diagnostic signif-
icance (Roberts et al., 2018 Dec; Angelo and Prat, 2010 Jan; Cui et al.,
2017 Jun; Gockley et al., 2014 Nov).

LMS is characterized by variable morphology and degree of differ-
entiation. Spindle cell is the most common subtype, followed by
epithelioid and myxoid variants. The tumor is characteristically hyper-
cellular with variable cytological atypia, increased mitotic count (>10
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Fig. 3. Desmin immunostain.

per 10 high power fields), and tumor necrosis (Roberts et al., 2018 Dec;
Angelo and Prat, 2010 Jan; Cui et al., 2017 Jun; Gockley et al., 2014
Nov). The presence of any two of three criteria is diagnostic of LMS
although coagulative necrosis may sometimes be difficult to distinguish
from tumor cell necrosis (Lim et al., 2013 May). Rarely, LMS may un-
dergo de-differentiation. De-differentiation into poorly differentiated
sarcoma with heterologous elements is seen in a variety of soft tissue
tumors including extrauterine LMS and generally portends a poor
prognosis (Chen et al., 2011 Dec). Osteosarcomatous differentiation had
been reported in a recurrent right groin LMS in a 35-year-old woman by
Grabellus et al in 2006 (Grabellus et al., 2006). This phenomenon is
extremely rare in primary uterine smooth muscle neoplasms. Damjanov
et al (2006) described a case of metastatic LMS in the right anterior
rectus muscle with multiple foci of chondroblastic differentiation which
was not evident in the primary uterine tumor. Osteoid differentiation
has also been reported in a case of local recurrence of malignant smooth
muscle tumor of the uterus. The primary tumor showed morphology
consistent with high-grade LMS. The patient presented with the recur-
rent disease six months later and histomorphological examination
revealed undifferentiated sarcoma with osteoid formation (Rawish and
Fadare, 2012). Chen et al (2011) investigated 18 cases of de-
differentiated LMS from various sites including two uterine cases. Het-
erologous elements were identified in two cases of retroperitoneal LMS
but not observed in any of the uterine tumors. The study defined the
criteria for de-differentiation as abrupt transitioning from low-grade
areas of smooth muscle differentiation to high-grade, poorly differenti-
ated morphology that lacks the usual immunophenotypic expression of
smooth muscle markers. This is consistent with the present case. Clear
demarcation was seen between well-differentiated and poorly differen-
tiated high-grade areas with malignant cartilaginous elements. Desmin
showed diffuse immunoreactivity in well-differentiated, low-grade areas
while complete loss is observed in the adjacent poorly differentiated
sarcomatous tumor.

Heterologous osteoid or chondroid differentiation in primary uterine
LMS presents a potential diagnostic pitfall. This is a more typical feature
of carcinosarcoma characterized by juxtaposed malignant epithelial and
mesenchymal components. Sarcomatous component of carcinosarcoma
may be homologous resembling fibrosarcoma, LMS, or undifferentiated
sarcoma. Rhabdomyosarcoma is the most common heterologous
element, however, liposarcoma, chondrosarcoma, osteosarcoma, and

liposarcoma have also been reported (Murali et al., 2019). The entire
endometrium was evaluated and no malignant epithelial component
was identified in our case, ruling out the possibility of the uterine
biphasic tumor with heterologous elements.

This case study highlights the significance of considering the possi-
bility of chondrosarcomatous differentiation in primary uterine LMS.
Extensive microscopic evaluation is required to exclude the possibility of
carcinosarcoma for appropriate patient management. Adjuvant treat-
ment (radiation/chemotherapy) can be considered in patients with
leiomyosarcoma with transformation to high grade chondrosarcoma
including those presenting with early stage. However, more cases are
required to determine the clinical behavior and role of adjuvant treat-
ment with certainity.
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