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Abstract

Chordomas are rare malignant primary bone tumors of ectodermal origin, that arise from notochordal remnants
of the developing spine, which most often occur in the sacral area. It is an aggressive, locally invasive neoplasm,
which carries a poor prognosis. Chordomas’ metastatic incidence ranges from 5 to 40%. It is generally believed that
metastases without local recurrence of primary neoplasm are extremely rare. En-bloc excision with wide margins
and postoperative radiation therapy remains the only curative treatment of primary chordoma. Its metastases
should also be resected surgically.

We present the first case of metastasis of a previously surgically treated primary sacrococcygeal chordoma.
Metastatic lesions developed in the abdominal wall of a 42-year-old man without local recurrence and were
discovered incidentally. We also describe the surgical management of this case.

This phenomenon has not yet been described. We demonstrate that, incidentally discovered chordoma
metastasis in the abdominal wall can occur and present a diagnostic challenge. This case report focuses on
the importance of follow up with magnetic resonance imaging or computerized tomography scan after resection
of sacral chordoma paying attention to the entire abdomen. After this experience we feel that surgery could be

considered a valid option for the treatment of chordoma metastasis in this scenario.
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Background

A chordoma is a rare, low-grade, primary malignant bone
tumor of ectodermal origin derived from cellular remnants of the
primitive notochord [1]. Through development, the notochord is
lost in areas where it is engulfed by developing vertebral bodies [2].
Notochord remnants within the vertebral bodies may develop into
chordomas which can develop anywhere along the spine [2], but have
a predilection for the axial skeleton with the most common sites being
the sacrococcygeal region (accounting for 50-60% of all cases), spheno
occipital region (mainly the clivus) (25-35% of cases), and the vertebral
column (15%of cases) [3,4]. It accounts for 1-4% of all primary skeletal
tumors and it has the lowest incidence rate at 0.1-0.5 per 100,000
inhabitants per year [5].

A chordoma is a slow-growing tumor; aggressive, locally invasive,
and has a poor prognosis although it has a low and late tendency in
metastatizing to distant sites (5-40%) including the lung, bone, soft
tissue, lymph nodes, liver, and skin [6-9].

Its incidence is highest in the sixth decade, but it can also be found
in younger population, even infancy (1%). There is a male-to-female
ratio of 2-3:1 [10].

Adequate wide resection still remains the cornerstone of chordoma
treatment and its metastases. The gold standard treatment for
chordomas of the mobile spine and sacrum is en-bloc excision with
wide margins and postoperative external-beam radiation therapy [11].
The achievement of negative surgical margins favorably correlated with
the rate of local relapse and survival [11,12].

We present the first case of chordoma metastasis in the abdominal

wall. It recurred thirteen months after complete resection of a primary
sacral chordoma.

Case Presentation

A 42-year-old man of Caucasian ethnic background presented
with a twelve month history of severe pain in the sacral region and
intermittent lower abdominal dull pain radiating to both legs which
was not relieved with analgesic medications. The patient had no
complaints of urinary incontinence, stool retention, tenesmus, sciatic
pain, or paresis of the lower extremities. The patient’s medical, surgical,
and family history were unremarkable. On his initial physical exam,
a rough palpable mass lesion was present over the lower sacral area,
approximately 9 x 10 cm in size. His rectal examination revealed a
dense mass on the posterior wall of the rectum. The rectal tone and
perianal examination was normal.

A lumbosacral computed tomography (CT) scan reported an 8.7
x 10 x 8.8 cm osteolytic, expansible mass involving the sacrum and
infiltrating the retrorectal fat tissue partially but not the rectum. It
revealed the destruction of sacral vertebras and roots S3, S4 and S5 and
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the infiltration of bilateral gluteus maximus but no distant metastasis
were seen (Figure 1A).

To complete the study, a magnetic resonance imaging (MRI) was
performed and showed the mass previously described destroying the
sacrum and growing towards the presacral region (Figure 1B). The
mass contained small calcifications (Figure 1A).

The tumor was entirely surgically excised with a partial sacrectomy
at S2 level. The coccyx and the bilateral gluteus maximus muscles
were also resected with negative surgical margins. The S2 roots
were preserved and the pelvic floor reconstruction was performed
afterwards with a left rectus flap to close the abdomen with a Prolene
mesh™. Macro and micro analysis of the specimen obtained at the time
of surgery revealed a dedifferentiated chordoma with negative margins.
The patient then underwent postoperative high dose radiation therapy
(consisting of a total of 60 Gy in 27 sessions).

The patient was regularly followed at 3 months intervals with no
physical or radiological signs of local or distant recurrence including
pelvic MRI and thorax-abdomen-pelvis CT scan. Thirteen months after
the surgical resection the patient remained asymptomatic but two solid
nodules in contact with the internal side of the left transversalis muscle
of the abdominal wall and depending from it (13x19mm and 12 mm in
diameter respectively) without local recurrence of the neoplasm, were
seen on a surveillance MRI (Figures 2A-2C and 2E). After this, a CT
(Figure 2D) and an ultrasound scans (Figure 2F) were performed and
they described the above mentioned nodules. The lungs, liver and other
possible sites of metastases were free of disease.

Fine needle puncture aspiration of the nodule was performed with
ultrasound guidance, obtaining the diagnosis of chordoma metastases.

Because the patient presented with a local lesion with infiltration
of the surrounding muscles and without evidence of other distant

Figure 1: The primary chordoma. (A) Axial non-enhanced CT image.
There is a mass (arrowheads) destroying the sacrum and growing towards
presacral region. The mass contains small calcifications (arrow). The rectum
(R) is located anteriorly. (B) MR Sagital SSFSE T1 weighted image. The MR
shows a heterogeneous mass which invades the sacral canal (arrowhead).
The mass has high signal intensity contents that probably represent
hemorrhagic components. Rectum (R).

Figure 2: Metastases of chordoma in the abdominal wall. (A) MR Axial SSFSE
T1 weighted image. There is a nodule in contact with the internal side of the
left transversalis muscle of the abdominal wall (arrowheads). The nodule is
hypointense to the muscle and is barely distinguished from the transverse
abdominus. (B) MR Axial SSFSE T2 weighted image with fat saturation.
The nodule is markedly hyperintense (arrowhead). (C) MR Axial SSFSE
T1 weighted image with fat saturation and intravenous gadolinium contrast
injection. The nodule shows a peripheral rim enhancement (arrowhead). (D)
Axial enhanced CT image. Nodule in contact with the internal side of the
left transversalis muscle (arrowheads). (E) MR Coronal SSFSE T2 weighted
image with fat saturation. The two abdominal wall metastases are pointed
with arrowheads. Urinary bladder (UB) and sigmoid colon (S). (F) Doppler
ultrasound image of one of the abdominal wall nodules, obtained with a
linear transducer. There is no evidence of significant flow inside the nodule.
Abdominal muscle wall (M), subcutaneous tissue (sc) and peritoneal cavity
(pc)-

dissemination, wide local resection was chosen. The metastatic
nodules were excised entirely laparoscopically. Both nodules were
seen as protruding over the peritoneum without invasion, developed
in the transversalis abdominal muscle. Laboratory studies, including a
hemogram and biochemistry examinations, were unremarkable.

Conventional photon beam radiation therapy was delivered in high
doses (60 Gy in 25 sessions) in the metastasic field to obtain a curative
effect.

Metastasis of chordoma in the abdominal wall was
histopathologically confirmed in the analyses of the surgical specimen
(Figure 3). No local or distant recurrence has been observed one year
after its surgical resection. The patient is regularly followed-up in 3
months intervals consisting in pelvic MRI and thorax-abdomen-pelvis
CT.

Discussion

The first case of a chordoma characterized microscopically was in
1857 by Virchow [13]. Although histologically considered to be a low-
grade neoplasm, chordomas are highly recurrent and are very locally
aggressive, making their clinical progression very similar to that of
malignant tumors. Although metastases are rare [2-4,14], they still
have poor long term prognosis.
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Figure 3: Histopathological analyses of the surgical specimen. Metastatases
of chordoma in the abdominal wall (A) Gross image of chordoma showing
a lobulated and well-defined tumor. (B) Hematoxylin and eosin-stained
sections of tumor with a lobular growth pattern (X20). (C) Abundant basophilic
to metachromatic mucinous or myxoid stroma comprises the majority
of the tumor volume. The cells of chordoma are round to ovoid with pale
eosinophilic cytoplasm growing in strands, cords, and clusters (X200) (D)
Physaliphorous cells are large cells with multiple vacuoles in the cytoplasm
(X400). (E) In this case the neoplastic cells are immunoreactive strongly with
CKAE1/AE3, and (F) protein S-100 in a weak and patched (X200).

In a recent study, a 5-year survival rate of 67% and 10-year survival
rate of 40% were reported [15]. Patient survival seems to be less affected
by distant metastasis than by local progression of the disease [16]. Local
recurrence has emerged as the most important predictor of mortality in
patients with chordoma, and the extent of initial resection has become
the most compelling factor concerning the opportunity for a cure [17].

According to the literature, almost 17-35% of the patients with
chordoma present signs of local recurrence within various period
of time after surgery. Distant metastases have a poor prognosis; its
incidence varies from 3-48% of cases [17]. Kishimoto et al. reviewed
198 patients with chordoma and reported a metastatic incidence of
24.7% [9]. The incidence of metastases in sacroccocygeal chordomas
is estimated at 17.5% of cases [4]. Metastases mostly occur in patients
with sacrococcygeal or vertebral tumors and are very unlikely in cases
without local recurrence [11]. The most common places in descending
order of occurrence include lung (48%), lymph nodes, liver, bone,
skin, muscles, peritoneum, kidney, spleen and heart [15]. This is why
MRI and CT surveillance of all such patients are imperative after the
primary surgery, particularly in cases of proven aggressive biological
behavior of the primary neoplasm. Very few authors describe
metastases in the skin [7,8], lymphatics [6] or in the heart [18,19] but to
our best knowledge, this is the first case in the literature that describes
metastases of a chordoma in the abdominal wall.

In the imaging tests of the primary chordoma, bone destruction,
calcifications, osteosclerosis in the nearby bone and the presence

of a soft tissue mass with osseous expansion are findings that can be
seen [9,20]. CT and MRI studies (specially T2 weighted images) are
indicated to evaluate the extent of the tumor, to identify the tissues that
the tumor has infiltrated, to rule out metastases and for preoperative
planning purposes [20,21], although definitive diagnostic certainty is
based on histological examination. Diffusion weighted images (DWI)
has proved to be useful for detecting metastases [9], unfortunately we
did not acquired DWT in our patient. For the follow up of patients with
chordoma also CT and MR imaging have shown to be useful.

Fine-needle aspiration biopsy has been suggested to be the most
oncologically approach to establish a diagnosis before resection, with
care to avoid tumor seeding [4].

Clinical signs and symptoms may vary depending on the location,
size of tumor, extent of tissue invasion and presence of metastases.

The literature provides different suggestions and experiences
about surgical approaches, but no method has become a standard due
to the heterogeneity of these tumors. There is some consensus that
radiation therapy increase disease-free intervals [22]. Current standard
treatment options include surgery and radiation therapy, with gross
en bloc excision offering the best chance for long-term survival [11].
This approach is also the best for the recurrences of metastases [3,4].
Radiotherapy is often used in high doses, as chordomas are sometimes
resistant to this treatment.

Sensitivity to chemotherapy is very low and generally reported
in the small subgroup of patients with high-grade dedifferentiated
chordomas using agents active in high-grade sarcomas. Targeted
molecular therapeutic drugs now under development may be used to
supplement surgery [23]. Imaging-guided percutaneous radiofrequency
ablation was recently described as a possible alternative to surgery for
locally recurrent disease or for palliation [23]. Our patient underwent a
total resection with partial sacrectomy followed by adjuvant radiation
therapy. For the metastases we performed a wide local surgical excision.

In conclusion, the importance and relevance of this extraordinary
case is a new localization of distant chordoma metastasis, incidentally
discovered in the abdominal wall, in the transversalis muscle, a location
that has never been described before.

This case report focuses on the importance of a rigorous follow
up with MRI and/or CT after resection of a sacral chordoma paying
attention to the entire abdomen. Correct diagnosis requires vigilance,
radiological, clinical and pathological correlation and careful attention
and suspicion of this possible metastatic location. After this experience
we believe that surgery could be considered a valid option for the
treatment of chordoma metastasis in this location.

Consent

Written informed consent was obtained from the patient for
publication of this Case report and any accompanying images. A
copy of the written consent is available for review by the Editor of this
journal.
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