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Abstract

Uterine sarcoma is rare and accounts for 1.7 per 100,000 cases annual-
ly. It most often occurs in postmenopausal women aged 44.6 to 58 years 
and is rarely observed in adolescents. The gold standard therapy is sur-
gery; however, oophorectomy, adjuvant radiotherapy, and chemother-
apy remain controversial. A 14-year-old girl presented with intermen-
strual bleeding for a year. Ultrasonography revealed a solid tumor, and 
the biopsy result was endometrial sarcoma. The patient was diagnosed 
with uterine sarcoma grade I-II. The tumor was inoperable on surgical 
resection planning, and the patient underwent chemoradiotherapy. An 
abdominal computed tomography (CT) scan post-chemoradiotherapy 
showed a solid mass with lymphadenopathy in the uterus. The patient 
underwent a second course of chemoradiotherapy and showed a good 
response, although recurrence still occurred. Leiomyosarcoma has a 
poor prognosis and low survival rate, even in the early stages, despite 
undergoing surgery with adjuvant chemoradiotherapy. In our case, the 
patient was an adolescent who presented challenges in management, 
particularly regarding the necessity of oophorectomy and the role of 
adjuvant radiotherapy and chemotherapy in young women.
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Introduction

Leiomyosarcoma (LMS) is a type of cancer that arises from 

abnormal development of smooth muscle cells [1]. LMS is an 
uncommon yet very aggressive tumor that affects the vaginal 
tract and other organs [2]. Unlike endometrial carcinomas, 
which mostly metastasize to the lymph nodes, uterine LMS 
exhibits a significant tendency for hematogenous dissemina-
tion, predominantly to the lungs. Uterine LMSs predominantly 
metastasize to the lungs, peritoneum, bones, and liver. Local 
recurrence was linked to peritoneal dissemination and pulmo-
nary metastases along with additional sites of hematogenous 
metastasis [3]. It is associated with adverse clinical outcomes, 
high recurrence rate (53-71%), and poor prognosis. It consti-
tutes approximately 3-7% of all cancers of the uterus and 1% 
of all cancers of the female reproductive system [4]. The aver-
age occurrence age ranges from 44.6 to 58.1 years [5, 6]. In 
childhood, they are classified as ultra-rare sarcomas with an 
annual incidence of less than 1 per 1,000,000 [7].

This tumor is uncommon, and its occurrence in teens is 
extremely rare [8]. Risk factors contributing to LMS include 
a history of pelvic radiation, nulliparity, advancing age, and 
obesity due to exposure to tamoxifen. The extended use of ta-
moxifen, an estrogen receptor agonist in the uterus, is linked to 
a triple risk of sarcoma development [9]. Signs and symptoms 
of LMS include abnormal uterine bleeding, a palpable pelvic 
mass, pelvic discomfort, and protrusion in the vaginal area [2, 
9]. Uterine sarcomas are histologically classified as carcinosar-
coma (malignant mesodermal mixed tumor), LMS, endome-
trial stromal sarcoma, and undifferentiated sarcoma. LMS is 
one of the most prevalent subtypes of soft tissue sarcoma (STS) 
in adults, along with carcinosarcoma, constituting 10-20% of 
newly diagnosed cases [1]. In addition to patient history and 
physical examination, imaging methods are crucial for diagnos-
ing LMS. Preoperative computed tomography (CT), positron 
emission tomography, contrast-enhanced magnetic resonance 
imaging (MRI), and diffusion-weighted MRI are reported to 
be beneficial in distinguishing between tumor types and aid-
ing in the differential diagnosis [2]. The gold standard therapy 
for LMS is surgery, specifically total abdominal hysterectomy 
with bilateral salpingo-oophorectomy (TAH-BSO). This surgi-
cal procedure ensures complete removal of the uterus and tu-
mor, thus minimizing the risk of tumor rupture or spillage into 
the peritoneal cavity. However, there is controversy regarding 
the necessity of oophorectomy as well as the role of adjuvant 
radiotherapy and chemotherapy, particularly in young women 
[2]. We report a rare case of LMS in a young woman who un-
derwent chemoradiotherapy due to an inoperable case.
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Case Report

A 14-year-old girl was referred to Margono Hospital Polyclin-
ic by Primary Health Care (PHC) with the chief complaint of 
intermenstrual bleeding persisting for the past year. The bleed-
ing was heavy, requiring 5 - 6 pads per day, but was not ac-
companied by abdominal pain or cramping. The patient had no 
history of vaginal discharge, weight loss, abnormal urination, 
or changes in bowel habits. Menarche occurred at age 12, with 
regular menstrual cycles lasting 5 days, typically requiring five 
pads per day. She had no history of dysmenorrhea. The patient 
was unmarried, had no history of sexual activity, and had never 
used contraceptives or had undergone surgical procedures.

Upon physical examination, the patient was alert with sta-
ble vital signs: blood pressure, 105/53 mm Hg; heart rate, 130 
bpm; respiratory rate, 20 breaths/min; and oxygen saturation, 
98% in room air. Her body weight was 38 kg and her height 
was 146 cm, placing her in the underweight category based on 
body mass index (BMI).

Initial diagnostic investigations included ultrasonography 
(performed before her visit to the hospital), which revealed a 
uterine mass measuring 7.11 × 6.06 × 5.28 cm. Abdominal pal-
pation revealed a mass, and rectovaginal examination revealed 
an intact hymen and a mass in the adnexal region. A cervi-
cal biopsy was performed on August 15, 2022, which revealed 
endometrial cartilaginous metaplasia. A follow-up histopatho-
logical examination on September 3, 2022 confirmed the diag-
nosis of endometrial sarcoma. Biopsy revealed necrotic tissue 
with polymorphic nuclear cells, hyperchromatic features, and 
mitotic tumor masses (Figs. 1 and 2).

During her initial visit to Margono Hospital on July 7, 
2022, the patient was noted to be anemic with a normal neu-
trophil-lymphocyte ratio (NLR). Subsequently, on September 
6, 2022, the patient was admitted for chronic kidney disease 
(CKD) management, with a urinary protein-to-creatinine ratio 

(Ur/Cr) of 78.88/6.84 based on tests conducted on September 
10, 2022. By September 21, 2022, the patient was diagnosed 
with stage I-II uterine sarcomas. The highest recorded NLR 
was 22.35 during this period. Throughout her treatment course, 
the patient’s thrombocyte levels and NLR initially fluctuated 
but later stabilized (Figs. 3 and 4).

Surgical resection was performed based on the diagnosis. 
During the procedure, the uterus measured 5 × 5 cm and had a 
cervical mass compressing the bladder and rectum against the 
pelvic wall. The mass was immobile and prone to bleeding, 
which rendered it inoperable. The mass was extracted for bi-
opsy, which confirmed the diagnosis. The patient subsequently 
underwent chemoradiation therapy.

Following the first cycle of chemoradiotherapy, an ab-
dominal CT scan with contrast was performed (Fig. 5), which 
showed a persistent lobulated solid mass with calcification in 
the uterine corpus (measuring 3.05 × 5.13 × 5.05 cm) and sur-
rounding fat stranding, suggestive of LMS. Multiple lymph 
nodes were enlarged in the parailiac and inguinal regions, with 
the largest measuring 1.74 × 1.56 cm. A simple cyst was also 
noted on the upper pole of the right kidney (1.24 × 1.09 cm). 
Despite this, the patient continued to receive regular chemora-
diotherapy, showing gradual improvement over the course of 
treatment, despite recurrent disease episodes.

Chemoradiotherapy extended her survival to 3 years, 
without requiring surgical intervention, despite several recur-
rences over the treatment period.

Discussion

LMS is a highly aggressive type of mesenchymal cancer and 
is among the most prevalent forms of STSs. It exhibits het-
erogeneity in disease presentation, originating from different 
sites and demonstrating diverse genomic profiles. The an-
nual occurrence rate of uterine sarcoma is roughly 1.7 cases 
per 100,000 women, classifying it as a rare condition. LMS 
constitutes over 60% of all STSs and typically appears around 

Figure 1. Histopathology of vaginal uterine mass (× 40) showing endo-
metrial cartilaginous metaplasia upon magnification × 40 (arrow).

Figure 2. Histopathology of uterine mass (× 40) showing necrotic tis-
sues (green) with rounded, oval, polymorphic nuclear cells (red arrow), 
hyperchromatic (white arrow), and mitotic tumor mass (black arrow). 
The presence of endometrial sarcoma was seen in the biopsy result.
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Figure 3. Laboratory trend of thrombocyte level.

Figure 4. Laboratory trend of neutrophil-lymphocyte level.

Figure 5. Computed tomography scan of the patient. Red arrow shows lobulated solid mass with calcification at corpus of uterine 
(dimension 3.05 × 5.13 × 5.05 cm) with fat stranding around, suspected for leiomyosarcoma.
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the age of 48 years. It predominantly affects postmenopausal 
women, with an average age ranging from 44.6 to 58.1 years. 
LMSs are primarily found in the myometrium or subserosal 
layer of the uterus [5, 6]. The median age at diagnosis of LMS 
is 4 - 5 decades. Thus, this case could be considered a unique 
case, as it occurred in a teenage girl and was in the endome-
trium (not married yet, with nulliparity status P0A0). Several 
factors have been identified as potential risk factors for LMS 
development. These include obesity, postmenopausal hormone 
therapy with estrogen and progesterone, oral contraceptive 
use, and history of pelvic radiotherapy [5]. According to Felix 
et al, significant risk factors for uterine sarcoma include obe-
sity (BMI > 30 compared to BMI < 25; odds ratio (OR) 1.73, 
95% confidence interval (CI) 1.22 - 2.46, P-value = 0.008) and 
a history of diabetes (OR 2.33, 95% CI 1.41 - 3.83), while 
older age at menarche was inversely associated with uterine 
sarcoma risk (> 15 years vs. < 11 years, OR 3.03, 95% CI 2.82 
- 3.26). However, we have not identified any risk factors for 
LMS in this case [10].

Typical clinical manifestations of LMS include abnormal 
uterine bleeding, palpable pelvic mass, and pelvic discomfort. 
These are not only found in LMS, but also in leiomyoma. 
Kohler’s analysis revealed that none of the measured symp-
toms, such as intermenstrual bleeding or postmenopausal 
bleeding, and parameters were specific enough to differentiate 
LMS from other types of abnormal uterine bleeding [6, 11]. 
The most conclusive approach for distinguishing between dis-
tinct types is by histological analysis of surgical samples to 
ascertain if the tumor is benign or malignant. Currently, pre-
operative diagnosis is crucial. However, performing biopsy in 
patients with LMS has many constraints. Initially, the LMS 
lesion arises from the innermost layer of the myometrium, 
making it more difficult to reach. In addition, it is necessary to 
perform a histological assessment of advanced regions, taking 
into account three factors: mitotic index, degree of cytologi-
cal atypia, and the presence or absence of coagulative tumor 
cell necrosis. However, conducting this evaluation is challeng-
ing because of the difficulty in obtaining the tissue samples 
[10]. Related to our case, the patient presented with the chief 
complaint of intermenstrual bleeding in the previous year. The 
bleeding was for 5 - 6 pads per day, with no abdominal pain 
or cramps felt when the bleeding came out. There had no his-
tory of vaginal discharge, weight loss, abnormal micturition, 
or defecation. The anthropometric body weight was 38 kg, 
body height was 146 cm, and the BMI was classified as un-
derweight. A mass was observed on abdominal palpation. On 
rectovaginal examination, the hymen was intact, and a mass 
was found on the adnexa.

Several scoring systems have been developed to aid in 
the preoperative diagnosis of LMS, some of which are based 
on laboratory tests, while others rely on imaging techniques. 
First, Nagai et al introduced the preoperative sarcoma score 
(PRESS), which assesses clinical findings, blood tests, imag-
ing (ultrasound and MRI), and endometrial cytology. Among 
these parameters, age, lactate dehydrogenase (LDH) level, MRI 
findings, and endometrial biopsy results were identified as the 
most significant predictors of sarcoma. A total of 7 points were 
assigned if all parameters were positive. Additionally, 2 points 
were given for age over 49 years, serum LDH levels exceeding 

279, and positive endometrial histopathological test findings. 
The authors recommended a cut-off score of 3 points, indicat-
ing the need for surgical intervention [12]. Second, Kohler et 
al devised a scale based on bleeding symptoms, such as inter-
menstrual bleeding, heavy menstrual bleeding, dysmenorrhea, 
and postmenopausal bleeding, as well as imaging. This scale 
assesses the likelihood of predicting LMS through methods 
such as endometrial biopsy, color Doppler sonography, LDH 
levels, and transcervical biopsy [11].

Zhang et al introduced one of the most intricate and pre-
cise scoring systems. This system considers parameters such 
as age > 49 years, tumor size > 7 cm, NLR > 2.8, platelet count 
> 298 × 109, and LDH levels > 193 U/L. The total score on this 
scale is 7 points, with 2 points assigned for LDH and tumor 
size and 1 point for the remaining parameters. A prediction of 
LMS was made if the total score exceeded 4 [13]. Based on 
age stratification data indicating the highest incidence of LMS 
in individuals over 75 years of age, our case was initially sus-
pected to be cervical carcinoma due to the patient’s young age. 
Due to the unexpected diagnosis of LMS, we did not perform 
any laboratory testing to fulfill the score criteria.

According to the histopathological results, lymph node 
involvement included grade III sarcomas. Surgery remains the 
primary treatment for uterine sarcoma, irrespective of grade. 
The gold standard involves the complete removal of the dis-
ease without fragmentation, ensuring negative surgical mar-
gins. This typically entails a TAH-BSO. Ovarian-conserving 
surgery may be an option for early-stage LMS in premeno-
pausal individuals without compromising survival. In cases 
of advanced disease, maximal cytoreduction, when possible, 
has the potential to substantially enhance survival. Residual 
after surgery is an indicator of poor prognosis. Adjuvant ra-
diation therapy has not demonstrated efficacy in stage I and 
II patients, but chemotherapy following complete surgical re-
section may prolong the disease-free survival time. The man-
agement strategy for non-metastatic disease involves a mul-
timodal approach, starting with optimal surgery, followed by 
chemotherapy and radiotherapy, even in the early stages. Pal-
liative chemotherapy is recommended in metastatic or recur-
rent settings, with the carboplatin/paclitaxel doublet regimen 
being the first-line option [14-16]. In this case, the patient 
underwent surgical resection first, but during the operation, 
the operator found it inoperable because the mass bled easily 
and pressed the surrounding organs such as the bladder and 
rectum. Therefore, the patient underwent chemoradiotherapy. 
Due to the young age of the patient, the response to the ther-
apy was good, yet it still recurred several times, as evaluated 
by CT scan imaging.

As LMS is rare, only a limited number of systematic re-
views have been conducted [15]. Therefore, it remains incon-
clusive which therapy is effective for LMS, although Schoff-
ski et al showed that recurrent or metastasized tumors respond 
more positively to chemotherapy than other types of sarcomas 
[17]. Currently, our patient is undergoing a second round of 
chemotherapy as a result of a CT scan conducted after the 
initial treatment, which revealed the presence of a lump. For 
high-grade sarcomas, the recommended follow-up regimen 
includes regular physical examinations and imaging every 3 
- 4 months for the first 2 - 3 years, followed by assessments 
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every 6 months for the next 5 years, and annually thereafter. 
Imaging modalities should include CT scans of the chest, ab-
domen, and pelvis, optionally supplemented with pelvic MRI 
[14].

LMS was diagnosed according to World Health Organiza-
tion (WHO) criteria. Even when confined to the time of diag-
nosis, LMS is associated with a poor prognosis. In a multi-
center study, Brohl et al observed that being diagnosed under 
the age of 50 years was associated with a more favorable prog-
nosis. They noted the highest risk of sarcoma, at 10 cases per 
1,000, among individuals aged 75 - 79 years, whereas those 
under 30 years had the lowest risk, at 1 case per 500 [14]. The 
median overall survival was less than 2 years, with a 5-year 
overall survival rate of less than 30% (approximately 50% and 
20% in the early and advanced stages, respectively). Addition-
al prognostic factors include tumor size, age, vascular space 
involvement, mitotic count, residual disease post-surgery, and 
adjuvant chemotherapy. An adverse outcome is predicted by a 
tumor size exceeding 5 cm, infiltration, high-grade cytologic 
features, a mitotic rate exceeding 50, necrosis, or lymphovas-
cular invasion [2, 6, 16]. Based on the age of the patient in 
her teenage years, we inferred a favorable prognosis. How-
ever, owing to incomplete data regarding other parameters, 
it remains inconclusive whether this case will have a poor or 
good prognosis.

Conclusion

Although LMSs typically occur at an advanced age, they can 
also manifest in adolescents. Therefore, considering LMS as 
a potential differential diagnosis initially prompts assessors to 
gather confirming data to fulfill the scoring criteria. LMS has a 
poor prognosis and low survival rate, even in the early stages, 
despite undergoing surgery with adjuvant chemoradiotherapy. 
In our case, the patient was an adolescent who presented chal-
lenges in management, particularly regarding the necessity 
of oophorectomy and the role of adjuvant radiotherapy and 
chemotherapy in young women.
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