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of articles discussing uterine sarcoma, and this is Part I, which focuses on one of the subtypes of uterine
sarcomas—uterine leiomyosarcoma. The clinical characteristics, diagnosis, outcome, and recent advances

are summarized in this article.
Copyright © 2016, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).

Overview of uterine sarcomas

Uterine sarcomas are rare tumors, accounting for 3—7% of uterine
malignancies and less than 1% of all malignancies from female
genital organs [1—5]. Because of their rarity, unknown etiology, and
highly divergent genetic aberration, there is a lack of consensus on
risk factors for their occurrence and predictive poor outcomes as
well as optimal therapeutic choices. The diversity of uterine sarcoma
can be classified according to the World Health Organization (WHO)
classification, which includes the most common uterine leiomyo-
sarcoma (uLMS), endometrial stromal sarcoma (ESS), and undiffer-
entiated uterine sarcoma [3,4]. Based on the WHO classification of
soft-tissue sarcomas [4], other rare malignant mesenchymal tu-
mors include adenosarcoma, rhabdomyosarcoma, perivascular
epithelioid cell tumor, malignant type (PEComa), angiosarcoma,
neurogenic sarcoma, osteosarcoma, chondrosarcoma, liposarcoma,
primitive neuroectodermal tumor, myxofibrosarcoma, alveolar soft-
tissue sarcoma, and epithelioid sarcoma.

Carcinosarcomas [malignant mixed mesodermal tumors or
malignant mixed miillerian tumors (MMMTs)] are no longer
considered as sarcoma due to their different spreading pattern.
Carcinosarcomas spread as a dedifferentiated or metaplastic form
of endometrial cancer (EC) [6,7], in which the mesenchymal part
retains epithelial features (i.e., “conversion theory,” which is sup-
ported by various molecular studies reporting similar chromosomal
aberrations, cytogenetic aspects, concordant loss of heterozygosity,
identical p53 and K-ras mutations, and matching X-inactivation
patterns in both histological components of the majority of MMMT
cases) [8]. However, because MMMT behaves more aggressively
than the usual type of EC, even for Type II EC [9,10], it is still
included in most retrospective studies of uterine sarcomas, and in
the separate section of “mixed epithelial and mesenchymal tu-
mors” of the 2014 WHO classification [4,11]. Besides MMMT, there
are also some arguments for including ESSs because of the signif-
icant difference in their tumor behaviors. ESS is divided into (1) ESS,
low-grade; (2) ESS, high grade; and (3) undifferentiated uterine
sarcoma (UUS) [1,11].

Two staging systems are used for uterine sarcomas, including
the 2014 Federation International Gynecology and Obstetrics
(FIGO) and 2010 American Joint Committee on Cancer tumor,
lymph node, and metastases systems (Table 1). The FIGO staging is
more frequently applied in clinical practice. Tumor grade can be
classified based on the French Federation of Cancer Centers Sar-
coma Group (FNCLCC) system or the Broder’s system that in-
corporates tumor differentiation, mitotic count, and tumor necrosis
(Grade 1, mild cytologic atypia; Grade 2, more nuclear irregularity;
Grade 3, between Grades 2 and 4; and Grade 4, presence of bizarre
cells) [11]. Evaluation of cytologic atypia is often subjective, but
Oliva et al [11] provided the key components, which can help in
such investigations (Table 2). Because MMMT might be better
classified as mixed epithelial and mesenchymal tumors, we
excluded the category of MMMT, and only focused on pure uterine
sarcoma, mainly on uLMS and ESS. The series of documents
attempted to provide updated information for this unusual uterine
pathology, and we present by the order of clinical characteristics,
diagnosis, pathology, treatment, and future perspectives.

Clinical characteristics and diagnosis

The median onset of uterine sarcomas is 50—70 years depending
on the histological subtypes, but most women are of post-
menopausal age. Identified risk factors, although uncertain, include
previous pelvic irradiation and prior treatment with tamoxifen
[12]. Clinical characteristics of uterine sarcoma vary greatly, and are
also different by the histological subtypes [13]. Most symptoms
and/or signs are nonspecific, including abdominal pain, enlarged
abdominal circumference, enlarged uterine size, abnormal vaginal
bleeding, and rapid uterine growth in perimenopausal or post-
menopausal women with low estrogen levels. However, one study
argued the relationship between rapid uterine growth and normal
control, because there was no statistically significant difference in
the diagnosed sarcoma between rapid uterine growth and normal
control (0.27% vs. 0.23%) [14]. In addition, the absence of specific
symptoms or signs made the diagnosis of many patients either
incidental (when examining the resected specimen after myo-
mectomy or hysterectomy) or by the appearance of accompanied

Table 1
2014 FIGO and 2010 American Joint Committee on Cancer TNM system for staging
uterine sarcomas (leiomyosarcoma and endometrial stromal sarcoma).

FIGO TNM Definition
I8 Tumor limited to uterus
1A T1aNOMO <5cm
1B T1bNOMO >5 cm
Il Tumor extends beyond the uterus but
limited within the pelvic cavity
A T2aNOMO Adnexal involvement
1IB T2bNOMO Involvement of other pelvic tissues
I Tumor invades abdominal tissues (not just
protruding into the abdominal cavity)
A T3aNOMO 1 site
1B T3bNOMO >1 site
1IC T3bN1MO Pelvic and/or para-aortic lymph node metastases
v
IVA T4NxMO Tumor invades bladder and/or rectum
IVB T4NxM1 Distant metastasis

FIGO = Federation International Gynecology and Obstetrics; TNM = tumor, lymph
node, and metastases staging system.
2 Tis not applied for adenosarcoma (x = 0 or 1).

Table 2
Key factors for evaluation of cytologic atypia.

The following three key factors should be kept in mind:

1. Evaluate atypia at medium power magnification (10x)

2. Compare cytologic features of tumor with surrounding myometrium if
possible

3. Look for background nuclear atypia not atypia of bizarre type that often is
confined to groups of cells in an otherwise banal-appearing leiomyoma

Cytologic atypia includes more than one of the following features:

1. High nuclear size (high nuclear to cytoplasmic ratio)

2. Irregular nuclear membranes

3. Nuclear pleomorphism

4. Hyperchromatism

5. Prominent nucleoli or more than one nucleoli
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