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Significance of Beta Human Chorionic Gonadotropin
in Predicting Disease Progression in Uterine
Leiomyosarcoma
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Abstract

Uterine leiomyosarcoma is a high-grade sarcoma that might be as-
sociated with dismal outcome. There are no hematological markers
that can be used to follow up the recurrence and/or progression of the
tumor. We present a case of a 44-year-old female, who was diagnosed
with uterine leiomyosarcoma. During her management course, serum
beta human chorionic gonadotropin (B-hCG) elevation was correlated
with clinical and radiological disease progression on two separate oc-
casions. This correlation should be further investigated to potentially
integrate serum B-hCG as a predictive tool for clinical behavior and
treatment response.

Keywords: Uterine leiomyosarcoma; Biomarker; B-hCG

Introduction

Uterine leiomyosarcoma accounts for 2-5% of uterine malig-
nancies [1]. There are no hematological markers that can be
used to follow up the recurrence and/or progression of the tu-
mor. We present a case of a 44-year-old female, who was diag-
nosed with uterine leiomyosarcoma. During her management
course, serum beta human chorionic gonadotropin (B-hCG)
elevation was correlated with clinical and radiological disease
progression on two separate occasions.
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Case Report

A 44-year-old female presented with prolonged heavy vaginal
bleeding. She underwent dilation and curettage (D&C), which
revealed malignant spindle cells with normal endometrial tis-
sues, consistent with uterine leiomyosarcoma. Her initial ultra-
sound examination at our center showed a bulky uterus, with
a mass at the posterior wall with cystic component, measuring
8 x 7 cm in size. Adnexa showed a normal appearance. Specu-
lum examination showed normal vulvar, vaginal, and cervical
anatomy.

Initial imaging with magnetic resonance imaging (MRI)
and computed tomography (CT) scan to the chest, abdomen
and pelvis showed local disease without distant metastasis.
Pelvic MRI showed a large uterine mass consistent with the
known primary mass, measuring 10 X 7 x 9 cm. Serum B-hCG
was ordered, and the level was within normal value (0.1 mIU/
mL) prior to her mentioned radiological examinations.

According to the multidisciplinary clinic (MDC) panel
decision, the patient underwent total abdominal hysterectomy
with bilateral salpingo-oophorectomy on May 30, 2019. Fol-
lowing surgery, the MDC panel decided to continue close fol-
low-up without offering further treatment.

Pathological examination of the initial biopsy at the time of
the D&C showed proliferation of spindle cells with severe nu-
clear pleomorphism and tumor necrosis. The mitotic rate was
estimated at 35 mitotic figures/10 high-power field (HPF). The
tumor cells were positive for desmin, smooth muscle actin and
h-caldesmon, while were negative for pan-cytokeratin CK-MNF.
CD10 showed focal, weak staining as shown in Figure 1. Exami-
nation of the resection specimen revealed a 9.0 cm fleshy tumor,
confined to the myometrium, with no evidence of infiltration to
the adjacent tissue. Microscopy showed a high-grade leiomyo-
sarcoma, with similar morphological features to the biopsy. The
final pathological stage of the case was pT1bNx, FIGO IB.

The patient was kept on regular follow-up with imaging
and Pap smears, until August 2020, when she was discovered
to have an enlarging pulmonary nodule in the right upper lobe,
which on subsequent imaging showed interval enlargement,
along with new multiple bilateral pulmonary nodules indicat-
ing pulmonary metastases (Fig. 2). Additionally, prominent
right hilar lymph nodes were noted. Furthermore, a lytic bony
lesion involving the second right rib, accompanied by an asso-
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ciated soft tissue component was consistent with a metastatic
deposit. In addition, there was a small lytic lesion involving
the left seventh rib. Positron emission tomography (PET)/CT
scan confirmed the widespread metastatic disease (Fig. 3).
B-hCG level was repeated then and was still within normal
levels (0.111 mIU/mL). A biopsy from the right sacral mass
confirmed the presence of metastatic leiomyosarcoma.

The MDC panel decision was to proceed with palliative
chemotherapy. On March 14, 2021, a CT scan showed dis-
ease progression in the lung and bony metastases, so she was
switched to second line chemotherapy of doxorubicin, the first
cycle of which was on April 26, 2021. A CT scan on June 24,
2021 revealed a larger soft tissue component in vertebral me-
tastases, with further posterior wedging of L5 vertebral body
with retro bulging compressing the thecal sac. Accordingly,
she received 20 Gy/5 Fx, completed on July 12, 2021. The pa-
tient was switched to ifosfamide and received her first elective
cycle on August 27, 2021, with mixed response.

On April 21, 2022, pelvic MRI showed marked progres-
sion of the metastatic deposit involving the left ischial tuberos-
ity and acetabulum. The patient was started on pazopanib from
the private sector in July 2022.

Imaging in December 2022 showed progression of the
size of pulmonary metastasis, and new solitary subcapsular
segment VI hepatic metastasis. The results were considered
as oligo-progression, for which she received liver stereotactic
body radiation therapy (SBRT) at a dose of 45 Gy/5 Fx, fin-
ished on January 3, 2023.

Imaging in February 2023 showed marked disease pro-
gression, manifested with enlarging extraosseous soft tissue
component associated with destructive bony lesion involving
the right second rib and left acetabulum, enlarging multifocal
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Figure 1. Images from the leiomyosarcoma. (a) There is proliferation of spindle cells with marked pleomorphism and necrosis at

upper right corner (arrow). (b) The tumor cells are strongly diffusely positive for desmin (arrow). (c) Positive cytoplasmic staining
for smooth muscle actin (arrow).

bilateral metastatic pulmonary lesions, and right-sided pleural
effusion with pleural nodular thickening, suspicious for pleural
carcinomatosis (Fig. 4).

B-hCG level was incidentally found to be mildly elevated
on February 7, 2023 (8.43 mIU/mL). Repeating the test on
March 12, 2023, the level remained elevated (8.44 mIU/mL).
Brain MRI was done with no evidence of intracranial space
occupying lesion or abnormal contrast enhancement.

Unfortunately, her disease continued to progress, and
during 2023, she has undergone multiple palliative radiation
treatments to various sites, and was admitted with acute hy-
poxic respiratory failure, pain crisis, and upper gastrointestinal
bleeding.

Discussion

Identifying tumor markers can be helpful in aiding in the di-
agnosis, stratification of patients and assessing treatment re-
sponse. Other than in pregnancy, B-hCG has been described to
be produced in gestational trophoblastic disease, and by other
non-trophoblastic cancers, including, transitional cell carcino-
ma (TCC) of the bladder and urinary tract, rectal and gastroin-
testinal cancers, prostate cancer, lung cancer, neuroendocrine
tumors and some breast and gynecological tumors [2-9].

Blood inflammatory markers were shown to be useful
in differentiation between leiomyosarcoma and leiomyoma
including high white blood cell (WBC) count, absolute
neutrophil count (ANC), C-reactive protein (CRP), lactate
dehydrogenase (LDH), and neutrophil-to-lymphocyte ratio
(NLR) levels [10].

In our case, a repeat test was performed to rule out the
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Figure 2. First disease progression shown on CT scan with contrast, manifested with multiple bilateral pulmonary nodules and
two prominent right hilar lymph nodes, with multiple scattered destructive lytic bony lesions (arrows) (August 12, 2020) (a: coro-
nal, bone window; b, c: axial, lung window). CT: computed tomography.

possibility of a false-positive result. Pregnancy was defini-
tively excluded as the cause of elevated -hCG levels since
the patient had previously undergone hysterectomy and oo-
phorectomy. A PET/CT scan helped in excluding any lesions
indicative of an alternative primary cancer, and a brain MRI
was performed to eliminate other potential secondary causes.

In the available literature, there are a few documented
cases of B-hCG-producing sarcomas. B-hCG production was
described in a small number of primary and recurrent osteo-
sarcomas and osteogenic sarcomas [11-15], phyllodes tumors
[16], dedifferentiated liposarcomas [17, 18] and synovial sar-
comas [19]. In extra-uterine cases, elevated -hCG was de-
scribed in retroperitoneal leiomyosarcoma [18, 20, 21], sper-
matic cord leiomyosarcoma [22, 23], and leiomyosarcoma
of the small bowel [24]. To our knowledge, our case is the
fourth in literature to describe a case of uterine leiomyosarco-
ma associated with elevated B-hCG [25-27]. What is special
about this case was that the initial f-hCG levels were within
normal levels, which then showed B-hCG elevation in asso-
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ciation with the metastatic disease, flare up and resistance
to chemotherapy, and palliative radiotherapy, suggesting that
B-hCG can potentially play a prognostic role in such patients.

In uterine leiomyosarcoma, the initial rise in B-hCG lev-
els might be associated with the tumor’s aggressive histology
[25]. As our case developed B-hCG elevation with metastatic
disease resistance to treatment, this can suggest that the meta-
static clones flaring up the disease might have undergone a
process of dedifferentiation and encompassing further genetic
mutations associated with treatment resistance.

Limitations of our study include that f-hCG was not meas-
ured frequently during the course of the patient’s disease, as it
has no routine proven clinical value or justification to be or-
dered. Also, thorough pathological studies were not done on the
metastatic lesions of the patient, which cannot be compared with
the primary tumor and prove for sure that dedifferentiation oc-
curred. However, it is quite evident that the disease became more
resistant to treatment, which alludes to the fact that the metastatic
cells harbored different genetic make-up, as described in previ-
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Figure 3. PET/CT scan showing widespread metastatic disease (arrows) (September 10, 2020). Beta-hCG level was within
normal levels. Beta-hCG: beta human chorionic gonadotropin; CT: computed tomography; PET: positron emission tomography.

ous researches about discrepancy in mutations between primary
tumor and metastatic lesions [28]. Also, B-hCG immunohisto-
chemistry was not done on the primary disease specimens.

Conclusion

Tumor markers that are readily measurable in most institu-
tions, like B-hCG, are needed in tumors like uterine leiomyo-
sarcoma, a highly aggressive and often fatal cancer. In this
report, we presented a rare case of a B-hCG-producing uterine

leiomyosarcoma, wherein 3-hCG levels showed the potential
of serving as a prognostic factor and a marker for chemother-
apy treatment resistance. However, further research is needed
to gain a deeper understanding of this hypothesis and validate
the potential of using B-hCG production as a marker of dedif-
ferentiation and disease progression.
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Figure 4. CT scan showing disease progression (February 9, 2023): enlarging extraosseous soft tissue component associated
with destructive bony lesion involving the right second rib and left acetabulum, enlarging bilateral pulmonary lesions, and moder-
ate right-sided pleural effusion with new right pleural nodular thickening, suspicious for pleural carcinomatosis (arrows). Beta-
hCG level was elevated (8.43 mlU/mL). Beta-hCG: beta human chorionic gonadotropin; CT: computed tomography.
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