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Abstract

In adults, embryonal rhabdomyosarcoma (ERMS) is rare and has a poor prognosis. Giant perianal

ERMS with severe multiple bone metastases at initial diagnosis has not been reported and lacks

effective treatment options. This current case report describes a 31-year-old female patient that

presented with a large lump on the right side of the anus. ERMS was diagnosed, accompanied by

multiple bone metastases throughout the body and severe thrombocytopenia. She had an

extremely low platelet count at initial diagnosis, making systemic chemotherapy inappropriate.

Genetic testing did not help identify effective targeted drugs. A multi-target tyrosine kinase

inhibitor, anlotinib, was selected to control the tumours combined with local radiotherapy to

relieve pain. The lump became smaller and this reduction was maintained for 5 months.

At 7 months after the diagnosis, the patient died of thrombocytopenia. This current case

may provide supportive evidence for a potential treatment for patients with advanced ERMS,

especially those not suitable for chemotherapy or surgery.
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Introduction

Rhabdomyosarcoma (RMS) is a malignant
tumour that originates from mesenchymal
cells. The embryonal histological variation
was discovered by Bernard in 18941 and it
mainly occurs in the head, neck and genito-
urinary regions.2,3 Embryonal RMS
(ERMS) is frequently seen in children
under 10 years of age, accounting for
approximately 70% of all cases of RMS in
children.4 Adult RMS accounts for only
1% of all solid malignancies and ERMS is
a rare histological type.5

Due to the increased prevalence of adult
patients with advanced RMS and a greater
chance of recurrence and metastasis,5 the
clinical outcome remains poor.6,7 In 2016,
a case of perineal ERMS in an adult male
with lymph node metastasis was reported
and the patient died after 6 months of
follow-up with only supportive care.8 This
current case report describes an adult
female patient with a poor prognosis. She
presented with a huge perineal ERMS in
addition to multiple bone metastases and
severe thrombocytopenia. The patient
received multi-target tyrosine kinase inhib-
itor therapy and achieved a giant mass
reduction for 5 months.

Case report

In November 2018, a 31-year-old female
patient found a hard mass on the right side
of her anus 2 months after delivery of a
baby. She felt pain in the waist accompanied
by a progressively increasing anal mass. This
prompted her to visit the Department of
Oncology, Affiliated Kunshan Hospital
of Jiangsu University, Kunshan, Jiangsu
Province, China for a consultation. First, a
digital rectal examination was conducted,
which identified a hard mass near the wall
of the rectum, 8 cm in diameter, with poor
mobility and a clear boundary. The patient
experienced slight pain when the lump was
touched. Subsequent magnetic resonance
imaging of the pelvis revealed a mass
(78� 75�61mm) with long T1 and T2 sig-
nals (Figures 1a and 1b). After contrast-
enhanced imaging, the lesions showed a
septal enhancement signal. Multiple small
lymph node shadows were observed in bilat-
eral groins.

A needle biopsy of the mass was under-
taken and the pathology was reviewed by
two experienced pathologists from different
hospitals. Small round tumour cells in the
fibrous tissue were observed under light
microscopy, with a cord-like and nested

Figure 1. Pelvic magnetic resonance imaging scan showing a perianal mass in a 31-year-old female patient
that presented with a hard mass on the right side of her anus. The lesion had a long T1 (a) and long T2 (b)
signal. The mass had a size of 78� 75� 61mm and heterogeneous signal. The surrounding tissue was
compressed and changed.
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arrangement. The nuclei were deeply

stained and atypical. Necrosis was also

observed in the tumour tissue (Figure 2a).

Tumour cells were positive for cluster

of differentiation (CD)56, desmin

(Figure 2b), myogenin (Figure 2c) and myo-

blast determination protein 1; and negative

for solute carrier family 4 member 1/solute

carrier family 4 member 3 (AE1/AE3), syn-

aptophysin, chromogranin-A, cytokeratin

20, leukocyte common antigen, CD3,

CD20, CD99, melanosome, S-100 and thy-

roid transcription factor-1 as determined

using immunohistochemical staining. The

Ki-67 proliferation index was 90%

(Figure 2d). ERMS was diagnosed on the

basis of the histomorphological and

immunohistochemical results. This woman

was in good health, without a history of

surgery, allergies, hypertension, diabetes

mellitus, heart disease or any related

family history.
Positron emission tomography-

computed tomography (PET-CT) was per-

formed to further evaluate the distant

metastases. The mass in the perineum

(Figures 3a and 3b) had a standardized

uptake value (SUV) of 9.9; a pelvic lymph

node 1.8 cm in diameter had an SUV of 4.0;

and multiple bone metastases in the whole

body (Figure 3c) had an SUV of 10.4.

Meanwhile, this patient had small bilateral

pleural effusions. According to the workup

described above, this current patient was

categorized as T2N1M1 and identified as

stage IV.
More than 500 genes for solid tumours

were investigated using next-generation

sequencing technology to obtain more accu-

rate information before treatment. The gene

Figure 2. Haematoxylin and eosin (H&E) and immunohistochemical staining observations of a needle
biopsy sample from the perianal mass of a 31-year-old female patient that presented with a hard mass on the
right side of her anus. (a) H&E staining revealed small round tumour cells, with a cord-like and nested
arrangement. Nuclei were deeply stained and evidently atypical (scale bar 50mm). Immunohistochemical
staining showed (b) positive desmin staining in tumour cells (scale bar 50mm), (c) positive myogenin staining
in tumour cells (scale bar 50mm) and (d) positive Ki-67 staining in tumour cells (scale bar 50mm. The colour
version of this figure is available at: http://imr.sagepub.com.
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detection results showed two gene muta-
tions, including the PIK3C2G gene in
exon 23 and RTEL1 in exon 10, with an
abundance of 48.65% and 2.17%, respec-
tively. The tumour mutation burden
(TMB) value was 1.4 mutations/Mb,
which was lower than the reference value
(4.5 mutations/Mb) from The Cancer
Genome Atlas, along with microsatellite
stabilization and negative expression of
programmed cell death receptor ligand
1 (PD-L1). As part of the diagnostic
workup, blood tests revealed a low
platelet count (14� 109/l), haemoglobin
(86 g/l) and high lactate dehydrogenase
(2035U/l).

The patient received the drug (12mg
anlotinib oral, once a day, continued for
14 days, every 3 weeks for a cycle) from
two attending oncologists after obtaining
informed consent. After 4 weeks, the plate-
let count increased gradually and the mass
reduced in size on CT re-examination (after
1.5 cycles of anlotinib) (Figure 4a). Four
months later (following five cycles of anlo-
tinib), the mass continued to decrease in
size from the results of the two previous
CT scans (Figure 4b). The toxicity of anlo-
tinib was manageable and acceptable in the
first five cycles. However, the patient did
not take anlotinib regularly in the sixth
cycle due to side-effects, such as nausea,

Figure 3. Positron emission tomography-computed tomography (PET-CT) scans of the perianal mass and
multiple bone metastases in the whole body of a 31-year-old female patient that presented with a hard mass
on the right side of her anus. (a) PET scan of the lesion near the right side of the anus. (b) CT scan
of the lesion near the right side of the anus. (c) Severe multiple bone metastases in the whole body,
including limb bone, spinal, rib and pelvic involvement. The colour version of this figure is available at:
http://imr.sagepub.com.
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vomiting and weakness. Despite these

adverse reactions, the mass continued to

shrink on physical examination six cycles

later even with an incomplete sixth cycle

of medication.
The patient received palliative radiother-

apy (radiotherapy dose: 30Gy/3Gy/10

fractionation) on both shoulders to relieve

pain. The pain in her back gradually wors-

ened and she could not even lie down when

she could not adhere to the medication reg-

imen. She then underwent vertebroplasty at

the T9, T10 and L3 centrum to prevent ver-

tebral fractures. Radiotherapy was used as

the only treatment for lumbar metastasis

(radiotherapy dose: 30Gy/3Gy/10 fraction-

ation) to relieve pain. At 2 weeks after

radiotherapy, the perineal mass was larger

on physical examination and the platelet

count had irreversibly decreased. At

7 months after the diagnosis, the patient

died of thrombocytopenia. The reduction

in the size of the mass was maintained for

5 months.
This case report was approved by

the Ethics Committee of Affiliated

Kunshan Hospital of Jiangsu University,

Kunshan, Jiangsu Province, China (no.

BR2015021) and conformed to the CARE

guidelines.9 Written informed consent for

publication was obtained from the patient’s

relatives.

Discussion

Embryonal rhabdomyosarcoma is a type of

RMS derived from immature cells and myo-

genic satellite cells.10 ERMS can manifest as

an asymptomatic mass that can cause pain

due to compression of adjacent nervous

structures.11 To the best of our knowledge,

this is the first report of perianal ERMS with

severe bone metastases. To date, there have

been no reports of related cases.
Among distant metastases, bone metas-

tases are the third most common site of

metastases (34%) in RMS,4,12 which may

cause severe pain. A previous report com-

pared the application of PET-CT with con-

ventional imaging examinations, including

CT and bone scan, in childhood RMS stag-

ing.13 PET-CT identified nodules, bones

and bone marrow involvement better than

the other modalities.14 Bone metastasis is

often accompanied by other distant metas-

tases, with there being only a 3% chance of

Figure 4. Pelvic computed tomography imaging of a 31-year-old female patient that presented with a hard
mass on the right side of her anus showing the perianal mass at different times after treatment. (a) At
4 weeks after taking multi-targeted therapy. (b) At 4 months after taking multi-targeted therapy.
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metastasis to the bone without lung involve-
ment.12 It was also reported that bone
metastasis strongly correlated with bone
marrow involvement (P< 0.001).13 Patients
with either bone or bone marrow involve-
ment have a poorer prognosis.14 However,
in this current case, it is not clear whether
there was bone marrow infiltration due to
the absence of a bone marrow biopsy.

Adult metastatic ERMS is relatively rare
and there is currently no consensus on
treatment. Most clinical studies for meta-
static ERMS were conducted in children
and adolescents, including the IRS Group
Studies,15 SIOP-MMTGroup Studies16 and
European Intergroup MMT89-91 Studies.17

Compared with the prognosis of localized
tumours in childhood, survival in patients
with metastatic tumours has not significant-
ly improved for more than 10 years.15–17

The patients in these studies received con-
ventional multi-drug chemotherapy based
on alkylating drugs (cyclophosphamide or
ifosfamide), vincristine and actinomycin.15–17

Despite the development of more intensive
therapies, including high-dose chemothera-
py stem cell support and local treatment
(surgical resection and/or radiotherapy)
after tumour remission, the 5-year survival
rate is still 20–30%.15–17 A comprehensive
analysis found that not all patients with
metastatic RMS had a poor prognosis.4

Age <1 year or >10 years, primary tumours
in unfavourable locations (e.g. extremities,
bladder, prostate), bone or bone marrow
involvement and three or more metastatic
sites were all unfavourable prognostic fac-
tors.4 The 3-year event-free survival (EFS)
of patients without the above four adverse
factors was 50%, while the EFS with one,
two, three and four adverse factors
was 42%, 18%, 12% and 5%, respectively
(P< 0.0001).4

Unfortunately, the current patient
had an extremely low platelet count.
Therefore, choosing a chemotherapy regi-
men with cyclophosphamide, vincristine

and actinomycin or other drugs would
have been dangerous. Patients with ERMS
have relatively more genetic aberrations,
which may lead to opportunities to choose
targeted treatments.18 This current patient
had mutations in the PIK3C2G and RTEL1
genes. PIK3C2G codes for the type II cata-
lytic subunit of PI3-kinase,19 which is a
lipid kinase that participates as an auxiliary
messenger in key signalling pathways in the
cell cycle, movement, differentiation and
transformation.20 PIK3C2G is mutated in
many cancers.21 RTEL1 (telomere length
regulator 1) encodes DNA helicase, which
is involved in the regulation of telomere
length, DNA repair and maintenance of
genome stability.22 It is essential for main-
taining the integrity of chromosome ends.22

However, the corresponding targeted ther-
apies for these mutations are currently
absent. The use of PD-1/PD-L1 immune
checkpoint inhibitors to actively immunize
patients and achieve clinical benefits has
become the standard treatment plan for
patients with cancer that have failed tradi-
tional treatments.23 Increasing evidence
shows that TMB is related to treatment
effects and a high TMB can predict treat-
ment benefit.24 PD-L1 expression was neg-
ative, with a low TMB value in this current
patient. Therefore, it was not possible to
identify potential treatment options for spe-
cific targeted therapy and immunotherapy
based on gene detection. Consequently,
there is a clear need for novel treatment
strategies in similar cases.

It is known that anlotinib acts as a multi-
target tyrosine kinase inhibitor involving a
variety of signalling pathways, such as vas-
cular endothelial growth factor (VEGF)
receptor, platelet-derived growth factor
receptor a/b, mast cell/stem cell growth
factor receptor, rearranged during transfec-
tion (Ret), aurora kinase B and colony
stimulating factor 1 receptor, inhibiting
tumour proliferation, vasculature genera-
tion and changing the tumour
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microenvironment.25,26 A multicentre phase
II study from China in 2018 enrolled several
soft tissue sarcomas that progressed after
anthracycline-based chemotherapy, demon-
strating that anlotinib had antitumor activ-
ity.27 The ALTER0203 study confirmed
that anlotinib was effective in a variety of
soft tissue sarcomas.28 VEGF expression
was detected in RMS cell lines and the inhi-
bition of VEGF signalling delayed RMS
proliferation.29 Chemotherapy is the most
extensive treatment option for ERMS.30

In the current era, when genetic testing is
more convenient, it is also a good option to
look for gene mutations and find possible
effective drug targets. Meanwhile, immuno-
therapy has attracted increasing attention
in tumour treatment and has gradually
been found to improve the prognosis of
patients with tumours.31 In addition, when
there is no suitable treatment option, a
multi-target inhibitor with supportive care
may also be a good option for patients
with EMRS.

In conclusion, to the best of our knowl-
edge, this is the first report of a giant peria-
nal ERMS with severe multiple bone
metastases. The current patient was classi-
fied as having a high-risk status and intol-
erant of surgery or chemotherapy because
of thrombocytopenia. Fortunately, the
tumour showed significant atrophy after
multi-target tyrosine kinase inhibitor thera-
py. A multi-target tyrosine kinase inhibitor
may be a potential treatment option for
patients with metastatic ERMS. In general,
this current case highlights a treatment
option for patients that are not suitable
for chemotherapy. Further relevant studies
are required and it is hoped that there will
be an exchange of treatment options for this
disease.
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