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Simple Summary: We analyzed the clinicopathological characteristics, management, and survival
trends in women diagnosed with uterine sarcoma at our tertiary institute over ten years. We studied
the recurrence trends and their management, with a further focus on patterns of the follow-up. This
study generates meaningful real-world data to help offer more insight into these rare gynecologi-
cal cancers.

Abstract: Uterine sarcomas are rare and aggressive gynecological malignancies. We evaluated the
epidemiology, treatment outcomes and survival rates in uterine sarcoma patients managed in our
institute. The medical records of women with histology proven uterine sarcoma, including leiomyosar-
coma (LMS), adenosarcoma (ADS), and endometrial stromal sarcoma (ESS), treated at our institution
from February 2010 to February 2022, were analyzed. In total, 41 patients were identified. In detail,
LMS, ADS, and high-grade and low-grade ESS were identified, respectively, in 60.9%, 19.5%, 12.1%,
and 7.3% of the cases. The majority of women affected by LMS (72%) underwent primary surgery
and 40% of them also received adjuvant chemotherapy. A surgical approach was the preferred mode
of treatment in 83% of the recurrences. The median OS (overall survival), DFS (disease free survival),
and PFS (progression free survival) for the LMS group were 25, 44.5, and 8 months, respectively.
The 5-year survival rates for LMS, ADS, and ESS groups were 30.5%, 100% and 37.5%, respectively.
The 5-year survival for LMS was found to be significantly worse than for other histology types
(p = 0.016). Our study provides valuable data for the evaluation of treatment strategies and survival
trends among these rare cancers. The management and follow-up planning of each subtype requires
a thorough patient-focused multidisciplinary discussion.

Keywords: uterine sarcoma; uterine leiomyosarcoma; endometrial stromal sarcoma; adenosarcoma;
sarcoma; survival

1. Introduction

Uterine sarcomas are a heterogenous group of rare malignant tumors, constituting
1–3% of all gynecological cancers and 3–7% of all malignant uterine tumors [1–4]. They are
histopathologically different and highly invasive tumors that originate from the endome-
trial connective tissue or myometrium [5]. The commonest histological subtypes include
uterine leiomyosarcoma (LMS), adenosarcoma (ADS), endometrial stromal sarcoma (ESS),
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and undifferentiated uterine sarcoma (UUS). The 2014 World Health Organization (WHO)
classification divides uterine sarcoma into endometrial stromal sarcoma (ESS) classified as
low-grade (LG-) and high-grade (HG-) ESS [6]. The latest 2020 WHO classification main-
tained this classification and further expanded on the classification characteristics, including
the morphologic and immunophenotypic profiles associated with YWHAE::NUTM2A/B fu-
sions, BCOR internal tandem duplications, and ZC3H7B::BCOR fusions in these tumors [7,8].
Many of these tumors have poor outcomes because of their inherently aggressive tumor
biology, late-stage presentation, and high risk of recurrence [9].

Pelvic pain, irregular uterine bleeding, and the bulking effect from uterine masses
are the symptoms of uterine sarcomas. Typically, the diagnosis is made after surgery for
benign leiomyoma or is signaled by the advanced spread of the disease. ADS has a lower
risk of spread and later recurrence compared to other uterine sarcomas [10]. Imaging
can help to establish the suspicion of uterine sarcoma preoperatively, identifying solid
masses, with irregular echogenicity with occasionally irregular cystic areas, and very
rarely, fan-shaped shadowing, which is usually highly vascularized [11,12]. Surgical in-
tervention is regarded as the cornerstone of treatment, with other modalities—such as
chemotherapy—demonstrating limited results [13–15]. There is a paucity of clear guidance
regarding the follow-up regimens, and recurrences are usually managed surgically as much
as possible [16].

Over the past few decades, chemotherapy has replaced radiation therapy as the
adjuvant treatment, although survival has still been unchanged. The relationships between
prognosis and patient age, clinical stage, tumor size, and vascular invasion have not been
consistently highlighted in the literature [17].

This study aims to examine the clinicopathological characteristics and survival trends
in women diagnosed and managed with uterine sarcomas. We also studied the follow-up
regimens used to monitor these patients after the primary intervention and evaluated the
management of the recurrences.

2. Materials and Methods
2.1. Setting and Considerations

This was a retrospective study of patients diagnosed with and managed for uterine
sarcoma at our institute. The inclusion criterion was a histopathological diagnosis of uterine
sarcoma. We included all patients with LMS, ADS, and ESS treated across the Thames
Valley Cancer Alliance Network between February 2010 and February 2022. It should be
noted that uterine carcinosarcoma (also known as mixed Mullerian tumor) was previously
considered a subtype of uterine sarcoma but has been reclassified as an epithelial uterine
tumor and therefore was excluded from our study. We did not come across any case of
undifferentiated uterine sarcoma during the study period. Oxford University Hospitals
National Health Service (NHS) Trust acted as the tertiary center for all these cases. All
data were extracted retrospectively from electronic records of women in the context of
service evaluation for the management of patients with uterine sarcoma. The service
evaluation protocol was registered under the Oxford University Hospitals NHS Trust
requirements (registration number 8723). Data were collected systematically regarding the
clinicopathological characteristics, treatment intervention, and follow-up.

2.2. Data Collection

The design, analysis, interpretation of data, as well as the drafting and revisions,
conform to the Helsinki Declaration and the Committee on Publication Ethics guidelines
(http://publicationethics.org/, accessed on 13 December 2023) [18]. The reporting of stud-
ies was conducted using the observational routinely collected health data (RECORD)
Statement, validated by the Enhancing the Quality and Transparency of Health Research
Network (www.equator-network.org, accessed on 13 December 2023) [19]. The data col-
lected were anonymized, considering the observational nature of the study, without per-
sonal data that could lead to the formal identification of the patient. Patients’ demographics

http://publicationethics.org/
www.equator-network.org
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and comorbidities were recorded. An age-adjusted Charlson comorbidities score was used
to stratify comorbidities [20]. The nature of surgery and any adjuvant therapy received was
also extracted, along with the duration of postoperative hospital stay and complications.
The postoperative complications were classified according to Clavien–Dindo classifica-
tion [21]. Overall survival (OS) was defined as the time (months) from the initiation of
surgery/diagnosis (if too advanced to offer surgery) to death from any cause. Disease-free
survival (DFS) was measured in patients declared disease-free from the date of primary
surgery to the date of disease recurrence. Progression-free survival (PFS) was measured
from the date of primary surgery to the date of diagnosis of disease progression. The cut-off
point for the survival study was 30 October 2023. Follow-up was recorded with recurrences,
and treatment modality used to manage recurrences.

2.3. Endpoints and Outcomes

The main outcomes measured were the survival and recurrence patterns. The manage-
ment and follow-up strategy were also analyzed. Immunohistochemical and molecular
analyzes, wherever performed, were also analyzed. The main aims of the study were to
evaluate the survival outcomes and efficiency of the follow-up regimes used.

2.4. Statistical Analysis

The data were analyzed using IBM SPSS 28 and Jamovi version 2.3.28.0. Mean data
with standard deviation were calculated for descriptive data. The survival rates were
calculated by the Kaplan–Meier method, and those variables were evaluated by univariate
analysis. The multivariate analysis used to identify correlations between our findings and
all potential parameters involved using a logistic regression model. The comparison of
survival curves between groups was performed using the log-rank test. A p value less than
0.05 was significant for all tests.

3. Results
3.1. Demographic Data

A total of 41 patients had histology-proven uterine sarcoma, classified as LMS, ADS
and ESS, respectively, in 25, 8, and 8 cases. In the ESS group, HG-ESS and LG-ESS were,
respectively, 5 and 3. The mean age at diagnosis was 56.8 years (range 34–82 years), and
most were postmenopausal (61%). The mean BMI was 29.73, and median follow-up was
51.4 months.

The clinical presentation in 41% patients was symptoms related to a pelvic mass,
with vaginal bleeding being the second most frequent symptom (34%). In six patients, the
diagnosis was made postoperatively on histological examination of a presumed benign
fibroid. Table 1 depicts a summary of the clinical characteristics of the women enrolled in
the study.

Table 1. Clinical characteristic.

All Uterine Sarcomas
(n = 41)

LMS
(n = 25)

ADS
(n = 8)

ESS
(n = 8)

Age (mean ± SD) 56.82
(±13.12)

53.76
(±12.45)

54.75
(±9.08)

68.50
(±12.02)

Charlson comorbidity Index
0–3 16 (39%) 8 (32%) 6 (75%) 2 (25%)
4–6 16 (39%) 10 (40%) 2 (25%) 4 (50%)
>7 9 (21.9%) 7 (28%) 0 2 (25%)

Postmenopausal 25 (61%) 12 (48%) 6 (75%) 8 (100%)

FIGO Stage

Stage I 8 (32%) 8 (100%) 4 (50%)
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Table 1. Cont.

All Uterine Sarcomas
(n = 41)

LMS
(n = 25)

ADS
(n = 8)

ESS
(n = 8)

Stage II 0 0 0

Stage III 3 (12%) 0 1 (12.5%)

Stage IV 14 (56%) 0 3 (37.5%)

BMI (mean ± SD) 29.7
(±7.037)

30.1
(±6.35)

26.12
(±3.21)

32.12
(±9.89)

Vaginal bleeding 20 (34.1%) 6 (24%) 8 (100%) 6 (75%)

Bulking pelvic mass 17 (41.4%) 16 (64%) - 1 (12.5%)

Systemic symptoms - 3 (12%) - -

Other symptoms - - - 1 (12.5%)
Reported as number (percentage of group sample) unless specified that reported as mean, LMS = leiomyosarcoma;
ADS = adenosarcoma; ESS = endometrial stromal sarcoma; SD = standard deviation; FIGO = International
Federation of Gynecology and Obstetrics; BMI = Body Mass Index.

3.2. Management and Follow-Up for Leiomyosarcoma

All patients were discussed at a multidisciplinary conference before and after pri-
mary treatment.

In 68% of the cases, the patients underwent surgery (n = 17). A total abdominal
hysterectomy with bilateral salpingo-oophorectomy was the commonest operation per-
formed, and 20% had consensual omentectomy or omental biopsy. Only one patient had
the resection of pelvic and paraaortic lymph nodes. A 34-year-old nulliparous patient with
Stage I low-grade leiomyosarcoma had subtotal abdominal hysterectomy, and unilateral
salpingo-oophorectomy, and LMS was diagnosed only postoperatively on histology, and so
a subsequent surgery was performed. Only one woman underwent laparoscopic morcella-
tion during subtotal hysterectomy procedure (performed for a presumed benign cause in
the view of heavy prolonged menstrual bleeding).

Where LMS was suspected preoperatively, surgeries were mostly performed with the
intention to treat except in two cases, as can be seen in Figure 1. All except one patient
achieved optimal cytoreduction at the time of surgery, which was confirmed at histology.
Two patients had palliative surgery due to abdominal symptoms.

Four patients had grade II complications, while only one patient had a grade IIIa
complication. The average hospital stay after surgical management was 5.2 days. Ten
(59%) received adjuvant chemotherapy. The agents used were Gemcitabine, Docetaxel or
Doxorubicin, and Ifosfamide, with an average of 3.5 cycles of therapy for each case. One
woman had external beam radiotherapy (EBRT) after a partial response to Gemcitabine
and Docetaxel.

Eight patients (32%) were considered unsuitable for surgical management due to
advanced stage. Four patients had chemotherapy, and one had palliative EBRT. Trabectedin
was used in three patients after careful consideration. Based on the hormone receptor status,
adjuvant hormone therapy was used in 88% (n = 7) of the cases, and letrozole was the most
common hormone therapy used, with Goserelin used in only one woman.

The mean disease-free survival (DFS) was 89.6 months among the patients declared
disease-free, after the first curative intent treatment (n = 6). The mean PFS in for the patient
who did not achieve complete response was 11.4 months (n = 19). The median overall
survival OS was 25.2 months (n = 25). The percentage survival according to FIGO stage is
depicted in Figure 2.

Immunohistochemical (IHC) markers were analyzed among the tumor specimens.
Most tumor specimens showed positivity for desmin, smooth muscle actin (SMA), vimentin,
and caldesmon. Other histology and IHC characteristics are denoted in Table 2. Hormone
receptor positivity was also found in 40% of tumors for estrogen, and 32% of tumors
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for progesterone. p53 mutation was detected in 20% of tumor specimens analyzed. A
molecular analysis report was only available for one patient with respect to whole-genome
sequencing, which predicted ATRX loss and signature 3 (homologous recombination
deficiency) positivity with the loss of TP53 and RB1.
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All patients had intensive follow-up. They were reviewed clinically, and a CT (Com-
puted tomographic) scan of the chest, abdomen, and pelvis was performed at a frequency
of 3–6 months.

Nineteen patients failed to achieve disease-free status and showed progression, while
six patients achieved disease-free status. All six patients who achieved disease-free status
had the recurrence of disease. The most common site of recurrence was the pelvis (66.6%),
followed by the lungs (33.3%). All the recurrences were detected either via the treatment
monitoring or surveillance imaging. The majority of recurrences (83.3%) were treated sur-
gically. Patients with pelvic recurrences underwent resection, with one patient undergoing
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posterior exenteration surgery, and another one had anterior resection. Lung recurrences
were managed surgically with the involvement of thoracic surgery team. All recurrences
were confirmed on the histology examination. Chemotherapy and hormone adjuvant
therapy were also used in patients with recurrences who were not suitable for surgery.

Table 2. Histological characteristics of LMS group.

Histological/IHC Characteristics Percentage of Sample Expressing the Characteristic

Desmin 68%
Smooth muscle actin 84%
Vimentin 64%
Caldesmon 48%
Ki 67 proliferation index high 40%
p16 32%
CD10 20%
p53 20%
WT-1 8%
Necrosis 60%
Mitosis >/= 30/100HPF 28%
Mitosis counts 15–30/100HPF 68%

Average tumor size * 133 mm
(30–250 mm)

ER-positive 40%
PR-positive 32%

IHC = immunohistochemistry; HPF = High Power Field; ER = estrogen receptor; PR = progesterone receptor;
* = reported as mean and range in parathesis.

3.3. Management and Follow-Up for Adenosarcoma

ADS patients presented with vaginal bleeding in all the cases (n = 8) and all of them
underwent primary surgical management. Seven of these patients were preoperatively
diagnosed with ADS. Minimally invasive surgery was the preferred route (75%). All
patients had low-grade disease with the mean tumor size of 22.1 mm (range 13–52 mm) at
FIGO Stage I. Four patients had positivity for ER, PR, and CD 10.

No patient required adjuvant therapy, and to date there have been no recurrences with
a mean follow-up time of 53 months (range 12.1–94.6) and a median OS of 52.7 months.
The commonest regime used was a CT scan of the abdomen and pelvis performed at 6,
12, and 18 months. A chest X-ray was performed every three months for 2 years, every
6 months for years 3–5, and then annually for years 5–10.

3.4. Management and Follow-Up for Endometrial Stromal Sarcoma

Five patients (63%) in the ESS group had surgical management, while the rest were not
considered suitable for surgery. FIGO stage I was the most common stage, and minimally
invasive surgery was the preferred surgical route. Four patients had total laparoscopic
hysterectomy and bilateral salpingo-oophorectomy. Two patients had radical debulking
surgery. The mean tumor size was 55.4 mm (range 25–70 mm). One patient had debulking
surgery with no residual disease, and received adjuvant chemotherapy (Doxorubicin),
while two patients received EBRT. SMA positivity was demonstrated in 75% of the cases on
IHC, while CD10 positivity was seen in 50% of them. Mutant p53 was found in only one
case, while estrogen receptor positivity was only seen in 25% of the cases. Only one patient
received anastrozole as an adjuvant therapy.

The surveillance protocol was similar to the LMS group, with imaging and clinical
follow-up every 3–6 months. Four patients achieved disease-free status (50%), and the
mean DFS was 26.34 months. Two patients had recurrences: one had a pelvic recurrence,
which was surgically resected, while another patient developed a rapidly progressing rib
metastasis six months after surgery. The mean PFS was 6.3 months. The median OS for the
ESS group was 11.8 months. Table 3 summarizes the treatment modalities used in all three
patient groups, and the related outcomes.
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Table 3. Treatment modalities and outcomes.

All Uterine Sarcomas
(n = 41)

LMS
(n = 25)

ADS
(n = 8)

ESS
(n = 8)

Treatment modality used

Surgery alone 20 (48.7%) 7 (28%) 8 (100%) 5 (62.5%)

Surgery and adjuvant CT 11 (26.8%) 10 (40%) 0 1 (12.5%)

Adjuvant CT modality *
Single drug adjuvant CT 2 (4.8%) 1 (4%) 0 1 (1.2%)
Multi drug adjuvant CT 9 (21.9%) 9 (36%) 0 0

Palliative CT 7 (17.1%) 7 (28%) 0 0

Surgery and adjuvant EBRT 1 (2.4%) 0 0 1 (1.2%)

Palliative radiotherapy 2 (4.8%) 1 (4%) 0 1 (1.2%)

Disease-free patients 18 (43.9%) 6 (24%) 8 (100%) 4 (50%)

Recurrences ** 8 (44.4%) 6 (100%) 0 2 (50%)
Data are reported as number (%); LMS = leiomyosarcoma; ADS = adenosarcoma; ESS = endometrial stromal
sarcoma; CT = chemotherapy; EBRT = external beam radiotherapy. * further detail of adjuvant chemotherapy
used in the row above; ** denominator used = disease-free patients in the group.

3.5. Survival Analysis

The Kaplan–Meier survival analysis plotted for all three groups is available in
Figures 3 and 4. The ADS group had a significantly better OS compared to the LMS and
ESS groups (p = 0.016).
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4. Discussion

Uterine sarcomas account for less than 7% uterine cancers, and the worldwide inci-
dence is about 1.7 in 100,000 women [22]. To date, the data available have been mostly
from studies constituted by small numbers of patients. We present our experience with
these tumors at a tertiary referral center with a considerable sample size over ten years.
LMS was the most common histology type among the patient cohort with a median OS of
25.2 months.

4.1. General Characteristics of Uterine Sarcomas

The mean age at diagnosis in our study was 56.8 years, which is in keeping with the
rest of the available literature, including a large study by Ruiz-Minaya et al. [23]. Once
diagnosed with sarcoma, which was sometimes a postoperative diagnosis, these patients
were managed as per the guidance for the management of uterine sarcoma. All these pa-
tients were discussed at a multidisciplinary conference, promptly after the histology report
of uterine sarcoma. Casarin et al. studied incidentally discovered uterine leiomyosarcoma
in 5528 consecutive hysterectomies, and they found no significant difference in survival
between patients with preoperative suspected or confirmed disease versus those with
incidentally uterine LMS. There are many studies showing the adverse impact of tumor
fragmentation in uterine LMS on patterns of recurrence and prognostic outcomes [24,25],
and as we only encountered one woman having morcellation at the primary procedure, the
impact of the morcellation on the prognosis could not be studied.

LMS was the most prevalent histological subtype in our patient cohort (60.9%). This
concurs with other publications [26–29]. The immunohistochemical profiling used in our
population was consistent with findings in other studies.

Immunohistochemical staining with smooth muscle actin, desmin, and caldesmon
show the positive reactions in tumor cells, and p53, p16, estrogen, progesterone, and ki-67
help to differentiate uterine sarcoma from benign leiomyoma. There are no immunohis-
tochemical markers pathognomonic for adenosarcoma. The most common ones used are
CD10, ER, PR, AE1/AE3, vimentin, actin, and WT1 [30]. LG-ESS tumor cells are strongly
positive for CD10. Smooth muscle actin and caldesmon are positive in areas with smooth
muscle differentiation, whereas inhibin, calretinin, melan-A, and CD99 are usually positive
in rare areas with sex cord-like differentiation [31]. Surgery is recognized as the mainstay
of treatment in early-stage sarcoma, as in this study [32]. The single report of WGS that
we had access to shows molecular characteristics in line with the current evidence. It is
supposed that chromosomal instabilities (complex numerical and structural chromosomal
aberrations) are the hallmark of uterine smooth muscle tumors, but none are diagnostic.
The most frequently mutated gene is p53 (30%), followed by alpha thalassemia/mental
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retardation syndrome X-linked (ATRX) (25%), mediator complex subunit 12 (MED12) (20%),
retinoblastoma protein (RB1), and breast cancer gene-2 (BRCA2) [7,33–35].

The impact and role of adjuvant therapies in this condition remains unclear, even in
high-risk patients [36–39]. In this study, those who received adjuvant chemotherapy were
under the ESMO, EURACAN, and GENTURIS guidelines [32]. Trabectedin was used in
some patients, in line with various studies showing its effect on the quality of life and
long-term stabilization of the tumor [40]. Hormone therapy was also used based on the
hormone receptor status of the tumor [41].

4.2. Follow-Up Regimens

The optimum form of follow-up and use of imaging is variable in this group of
sarcomas. The typical surveillance protocol suggested for uterine sarcomas is CT scanning
of the chest, abdomen, and pelvis and this is recommended every 3 to 6 months for
the first three years, and then every 6 to 12 months for the following two years [39,42].
Our surveillance protocol for LMS was like this, with clinical review and imaging every
3–6 months. In our population, there was a 90% pick rate for recurrences; 10% were driven
by patient symptoms outside the planned follow-up regimen.

In our study, ADS had the best prognosis in terms of DFS and OS, as reported by
others [43–48]. The main presenting symptom of vaginal bleeding and diagnosis at stage I
has previously been reported [49]. The optimum follow-up strategy for these sarcomas is
unclear. The approach we used was chest X-ray, performed every three months for 2 years,
every 6 months for years 3–5, and then annually for years 5–10. There were no recurrences
among the ADS group in our study [50].

4.3. Limitations of This Study

As this was a single-center study, we recognize that the main limitation of this study
design was the relatively small numbers, especially of the non-leiomyosarcoma patients.
In the ADS group, all the patients had low-grade disease and therefore, that could have
potentially skewed the findings. Most of the patients in the ESS group had advanced
high-grade ESS. In our study, we had insufficient cases of low-grade and high-grade ESS
to compare these two pathologies conclusively. We also did not have access to molecular
analysis of these tumors, as the technology was only recently made accessible for patient
population outside of approved research setting. As access to molecular analysis was not
available for our patients before 2021, we could not analyze the molecular characteristics of
most of our patient population.

There is a need for future collaborative study and/or prospective database in the UK
for these rare tumors.

4.4. Future Considerations

A deeper comprehension of tumor biology and the development of prospective clinical
trials based on molecular results are prerequisites for the advancement of LMS treatment.
In patients with uterine sarcomas, prospective genomic profiling can help with diagnosis
accuracy and guide treatment decisions. A study analyzing the mutational profile of 216
cases of LMS confirmed that the most frequent alterations involve TP53, RB1, and ATRX,
and shows that PTEN mutations tend to be acquired at thev advanced disease stages [51].
Homozygous deletions of BRCA2 were present in 5% of uterine sarcoma patients in another
study and evidence of clinical benefit in patients with uterine leiomyosarcoma with somatic
BRCA2 alterations treated with PARP inhibitors has been described [52].

5. Conclusions

Even though this retrospective study has a limited sample size because of the rarity of
this tumor, our study presents important real-world data from a tertiary center. Uterine
sarcomas are recognized to be aggressive tumors, and our study observed a significant
association between tumor histological types, tumor stage, and OS. Surgical management
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remains the cornerstone of treatment of these tumors and was utilized as the main treatment
modality in patients suitable for surgery in this study. The optimum follow-up strategies are
unclear, but the management and follow-up of each subtype need to be tailored accordingly
after thorough patient-focused multidisciplinary discussion.
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