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Non-syndromic first case of pediatric rhabdomyosarcoma
originating from the umbilical left medial ligament: A case report
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Abstract. Rhabdomyosarcoma (RMS) is the most common
soft-tissue sarcoma in children. The present study reports the
case of a 2-year-old female who presented with abdominal
pain and a palpable abdominal mass. Radiological investiga-
tions failed to reveal the tissue origin of the mass and a tru-cut
biopsy confirmed the diagnosis of embryonal RMS. Surgical
excision was performed after neo-adjuvant chemotherapy. The
pelvic end of the mass was observed to continue with the left
medial umbilical ligament. The patient's postoperative course
was uneventful, and follow-up imaging showed no evidence of
recurrence. The present case report is the first non-syndromic
case with left umbilical medial ligament-originated RMS.

Introduction

Rhabdomyosarcoma (RMS), the most common soft-tissue
sarcoma in children and adolescents, originates from mesen-
chymal cells and can be found anywhere in the body (1). RMS is
most commonly located in the head and neck region and geni-
tourinary system, while it is rarely observed in the pelvis (2).
RMS originating from urachal remnants has been reported in
the pediatric age group. Almost all cases reported in the litera-
ture consist of children with Costello Syndrome (CS) who tend
to have malignant tumors (3). The medial umbilical ligaments
are paired structures related to the umbilical arteries found
either side of the median umbilical ligament. The median and
medial umbilical ligaments form a peritoneal depression on
each side of the urinary bladder referred to as the supravesical
fossae (4). RMS originating from the umbilical remnants is
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an exceedingly rare entity, with limited reported cases in the
literature. To the best of our knowledge, there is no case of
medial ligament-originated RMS and also non-syndromic in
the literature review. The challenges of identifying the tissue
origin of the mass, especially in large tumors, highlight the
importance of a thorough exploration by the surgeon during
the procedure. In the present case, the surgeon played a crucial
role in determining the attachment of the mass to tubular
structures and therefore guiding the appropriate intervention.

Case report

The current study reports the case of a previously healthy
2-year-old girl who was the first child of healthy and
non-consanguineous parents. The prenatal follow-ups and
birth history were uneventful. The growth and development
examinations were appropriate for the patient's age. The
patient was admitted to the Emergency Department of Sisli
Hamidiye Etfal Training and Research Hospital (Istanbul,
Turkey) in March 2020 with ongoing abdominal pain for a
week and abdominal distension, which were considered to be
due to weight gain for a while. The patient was transferred
to the Department of Pediatric Surgery, Sisli Hamidiye Etfal
Training and Research Hospital, after an 11-cm mass filling
the entire pelvis was identified on Doppler ultrasonography.
The abdominal magnetic resonance imaging (MRI) (Fig. 1)
revealed that the 11x8-cm solid mass with smooth borders and
possibly encapsulated was compressing the sigmoid colon. The
mass could not be separated from the bladder and had high
contrast, and it was reported that it could be either an ovarian
solid tumor or bladder-originated RMS. It was also stated that
the bilateral pelvic ectasia detected in the patient was probably
due to the compression of the mass. Tru-cut biopsy was taken
from the mass with an 18-gauge needle under ultrasonography
guidance. The pathological examination reported a small
round-cell malignant tumor. After immunohistochemical
staining performed by the Pathology Department, the patient
was diagnosed with embryonal-type RMS pathologically. As
a result of the other examinations performed by a pediatric
oncologist, it was observed that there was no metastasis. Since
the primary mass was unsuitable for complete resection, the
patient was accepted as Intergroup RMS Studies (IRS) Group
II1, and neoadjuvant chemotherapy was initiated according to
the COG D9803 protocol (5). The patient was re-evaluated
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Figure 2. Magnetic resonance imaging after chemotherapy. There was
a heterogeneous, thick-walled, heterogeneous cystic mass in the pelvis,
~45 mm in diameter, which compressed the bladder.

after 4 sessions of neoadjuvant chemotherapy with VAC
(vincristine, Actinomycin D and Cyclophosphamide). MRI
images after the chemotherapy are presented in Fig. 2.

The patient underwent a diagnostic cystoscopy before
surgery. It was observed that the bladder bulged inward
from the left lateral wall, and the bladder mucosa was
normal. After cystoscopy, the mass was freed from perito-
neal adhesions on the left lateral abdominal wall and the
posterior wall of the bladder by laparoscopic surgery. The
pelvic end of the mass was observed to continue with the
left medial umbilical ligament. The left medial umbilical
ligament was ligated and cut, and the mass was excised
with a mini-pfannenstiel incision (Fig. 3). The oral intake of
the patient was initiated on the first day after surgery. The
patient's wound remained clean, and was transferred to the
oncology service two days after the surgery. The pathology
result of the mass was reported as embryonal-type RMS. No
residual tumor was observed in the postoperative imaging. A
total of four sessions of the VAC chemotherapy protocol were
continued after surgery (0.05 mg/kg vincristine, 0.045 mg/kg
Actinomycin D, 73 mg/kg Cyclophosphamide). Moreover,
50.4 Gy of radiotherapy was applied to the tumor site and

Figure 3. Surgical image of the mass originating from the left medial liga-
ment.

18 Gy to the entire abdomen. After completing her treatment,
the patient had been followed up for 2 years and 3 months
without any disease.

Discussion

RMS is the most common soft tissue sarcoma of childhood.
The incidence is 4 to 7 cases per 1 million children younger
than 15 years, and the peaks occur between the ages of
2 and 5 years (3). Similar to other soft-tissue sarcomas, RMS
originates most commonly from the extremities, followed by
the trunk wall, retroperitoneum, genitourinary tract, head,
and neck. Primary pelvic RMS is extremely rare, included
within the so-called ‘Other sites’ as abdominal or thoracic
locations (6). Primary pelvic RMS, mostly observed in paedi-
atric patient groups (7), poses a great challenge for clinicians.
Tumors in pelvic sites often grow and spread locally without
symptoms, and the exact site of origin is challenging to deter-
mine at the time of diagnosis.

The umbilical artery is located within the umbilical cord and
carries deoxygenated blood from the fetus to the mother. After
the birth, the distal portion obliterates as the medial umbilical
ligament within a fold of the peritoneum. It lies lateral to the
median umbilical ligament (urachus). The persistent proximal
portion of the umbilical artery runs along the side wall of the
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pelvis as the superior vesical artery (8). The varied morphology
of the umbilical ring and its surrounding structures are still
being investigated to deepen understanding of this complicated
anatomical region (9,10). Further studies may also shed light on
this unique site selection of RMS in these patients.

In the general population, umbilical ligament malignant
tumors are extremely rare, usually observed in adult males,
accounting for 0.01% of all tumors (11). On the other hand,
umbilical ligament RMS is mostly reported in paediatric
patients with CS. In a literature review published in 2017, the
total number of cases of RMS originating from the umbilical
ligaments in paediatric patients was only 17. A total of 15 cases
originated from the urachus, and two were from the medial
umbilical ligaments. Both of these cases were patients with
CS (12,13). Previously, only 12 children with no CS with
urachus-originated RMS have been reported in the literature.
A case of RMS originating from the medial umbilical ligament
without CS has not been encountered in the literature; therefore,
the present case report was the first reported in this respect.

CS is a rare neurodevelopmental disorder caused by germ-
line mutations in HRAS. Typical features include a distinctive
facial appearance, growth retardation, intellectual disability,
ectodermal, cardiac, musculoskeletal abnormalities and cancer
susceptibility. A total of ~10% of children with CS develops
cancer. A total of ~60% of these cancers are embryonal RMS
and RMSs, specifically originating from umbilical remnants in
children with CS. CS had been excluded from the present case
report, and no other genetic abnormalities were investigated.

The study presenting the largest series of pediatric RMS from
the urachal origin with 8 cases proved that urachal localization
had a worse prognosis (14). It has been argued that RMS origi-
nating from the umbilical ligaments worsens the prognosis by
allowing metastasis at the time of diagnosis since it presents with
large asymptomatic masses in the preperitoneal area. Although
the present case report presented a mass reaching 11 cm in diam-
eter, there was no distant metastasis and local spread, and she
remained disease and complaint-free for 3 years after treatment.
The other two cases in the literature originating from the medial
umbilical ligament were also disease-free during their four-year
follow-up. Although the number of cases is too small to be argued
about the prognosis, it may be necessary to address the prognosis
difference between the two localizations despite the anatomical,
embryogenetic, and histological similarities. In order to evaluate
the prognosis of this localization, it is crucial to include rare
disease presentations in the literature. As the number of patients
and data increases, identifying these cases clearly instead of clas-
sifying them within the large so-called ‘others’ group may help
the treatment management of these patients.

The organ or tissues from which the mass originates may
not be clear in large tumors. In the present case report, the
surgeon is the key person to determine which tubular structure
the mass was attached to after exploring and identifying other
pelvic tubular organs. This situation can be decided with the
basic surgical principle to completely or partially excise the
organ originating from the mass considered malignancy, as
a result, to be prepared for very rare situations that may be
encountered for the first time in the operating room. Therefore,
it is vital that rare disease presentations that cannot be serial-
ized should be included in the literature and that surgeons'
attention should be drawn to the subject.
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