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Abstract

Chordomas are rare tumors that grow slowly, tend to
recur locally and seldom metastasize. They originate from
residual primitive notochordal tissues along the axial skel-
eton and are typically found in the sacrococcygeal region
(50%), clivus (35%), and vertebral bodies (15%). The median
reported survival is 6.29 years with a 10-year survival rate
of 39.9%. In this report, we describe the case details of a
patient with sacral chordoma who developed metastases
to the lungs, liver, and bones, which is a rare occurrence.
He was treated with multiple lines of therapy, resulting in a
longer survival.

A 40-year-old gentleman was evaluated for low back pain
and was diagnosed to have sacral chordoma. He underwent
R2 resection followed by radiation therapy. After four years,
he developed metastases in the T11-12 vertebral body. He
had surgery and histopathology confirmed metastatic chor-
doma and he was offered adjuvant radiation therapy and
was started on Imatinib, but he defaulted the treatment.
Nine months later, he was found to have metastases in the
liver, lungs, and bones. Biopsy from the liver lesion was con-
firmed as metastatic chordoma, He was treated with Pazo-
panib, which was later changed to Lenvatinib on progres-
sion, and he continued to receive the treatment until the
present time, showing a partial treatment response for 18
months before disease progression.

Molecular targeted therapies have been shown to pro-
vide effective local control and prolong survival in patients
with chordoma. Since this disease tends to progress slow-
ly, long-term follow-up is critical, and patients should be
evaluated for local recurrence or metastasis based on their
symptoms. Asymptomatic patients should also undergo
surveillance CT scans during follow-up to detect potentially
treatable recurrences.
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Introduction

Chordomas are rare, primarily malignant tumors that grow
slowly and very rarely metastasize. They arise from persistence
of primitive notochordal remnants along the axial skeleton.
They commonly occur in the sacrococcygeal region (50%), clivus
(35%) and vertebral bodies (15%). The median survival reported
is 6.29 years and a 10-year survival of 39.9% [1].

We present the details of a patient with sacral chordoma
with lung, liver, and bone metastases to add tothe growing num-
ber of reports of metastasis from sacral chordoma, and a long
survival following metastasis after multiple lines of treatment
especially targeted therapy.

Case

A 41-year-old gentleman was evaluated for lower back pain
radiating to bilateral S1 dermatomes for 1-1/2 years in July 2016
with progressively worsening of urinary and bowel incontinence
and sexual dysfunction. There was no motor deficit. Clinically,
he had decrease in touch and pain sensation by 50% in bilateral
S2 dermatomes and absent in the S3-5 dermatomes. Bilateral
knee jerks were present while the ankle jerks were absent.

On evaluation, he had a 10x7x8 cm presacral mass extending
from S2 to the coccyx with erosion of thesacral ala and exten-
sion of the mass into the sacral foramina. CT guided biopsy con-
firmed it as chordoma. His treatment details and clinical status
thereafter are depicted in Figure 1, 2. His clinical condition im-
proved after the initial treatment until the next progression and
he remained clinically stableafter each treatment course after
relapse.
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Figure 1: Timeline of disease status, management and treat-
ment response.

At his last follow up, in January 2023, reassessment imag-
ing showed disease progression withsignificantly increased soft
tissue density adjacent to right ischium and gluteus maximus
muscle. He was offered options of Edrafitinib or Cabozantinib.
He was started on Cabozantinib.

Discussion

Chordomas are locally aggressive and extremely rare tumors
that typically arise from the sacrococcygeal region. A significant
proportion of patients, ranging from 5 to 30%, may present
with locoregional relapse and distant metastasis, with reports
of spread to various sites including the lymphnodes, liver, lungs,
peritoneum, skin, heart, brain, and spine [2-9]. However, pa-
tient survival with metastatic disease can vary widely and de-
pends on both the site of primary and metastasis. Metastatic
disease is always associated with a poor prognosis. The median
survival from the time of initial diagnosis was 130.4 months for
patients who developed metastatic disease and 159.3 months
for thosewho did not (P = 0.05) [8].

Figure 2: (a) MRI showing a 10x7x8 cm presacral mass extend-
ing from S2 to the coccyx with erosion of the sacral ala and exten-
sion of the mass into the sacral foramina.

(b) MR image showing a soft tissue lesion extending into spinal
foramina at T10 vertebral body level with erosion.

(c) Axial section of CT scan showing liver lesion.

(d) Axial section of CT scan showing lesion in lower lobe of left
lung.
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Figure 3: Nests and cords of tumour cells set in a myxoid ma-
trix - (X200) - H&E stain.

Figure 4: Nests and cords of tumour cells set in a myxoid ma-
trix - (X200) - H&E stain.
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Histopathology

Rarely chordomas have been reported to undergo dedif-
ferentiation when it recurs and significantly worsens prognosis
[10]. The biopsy for our patient did not show any dedifferenti-
ated component, but asmall focus of chondroid differentiation
was observed. Positive markers for S-100, pan cytokeratin, and
brachyury are consistent with a diagnosis of chordoma [4].

Surgery

Chordomas tend to be locally destructive requiring en bloc
resection and reconstruction in most cases. Our patient un-
derwent high sacrectomy and partial tumour excision leaving
behind some tumor whichwas infiltrating the right sacroiliac
joint and the S1 vertebral body. A right gluteal myocutaneous
advancement flap cover was used to close the defect. On surgi-
cal histopathology, tumour reached uptothe nearest inked soft
tissue and bone resection margin.

Radiation therapy

The use of radiation therapy as a primary or adjuvant treat-
ment for chordomas is a topic of debate. However, it is recom-
mended for patients with surgically inaccessible lesions, positive
or close surgicalmargins, or incomplete removal of the tumor.
High dose radiotherapy with surgery has proven to favorably af-
fect the disease free interval [11]. 5-year local control with con-
ventional radiation therapy at 40-60Gy was only 10-40%. With
advancesinradiationtechniques like SBRT, Proton and Carbonion
therapy, more strategic targeting of neoplasms with higher dos-
es of radiation is feasible, with 2 year local control 90% [12-14].

Our patient received adjuvant radiation therapy following
initial resection in 2016 with 3D conformal radiation therapy to
a total dose, 68Gy in 34 fractions. He was clinically well, ambu-
lating and pain freefor 3 years and 2 months.

Follow up

Chordomas have varied biological behaviours, being aggres-
sive or indolent [15,16]. Follow-up recommendations for chor-
doma patients are scarce, but due to their high risk of recur-
rence and metastasis, yearly imaging is suggested. The patient
in this case study experienced his first metastasis to T11-12 ver-
tebral body at 38 months after initial treatment requiring sur-
gery and palliative radiation therapy [16]. However, after a year,
imaging showed metastases to the liver, lungs, and bones along
withlocal disease recurrence.

Systemic therapy

Chordomas are generally not responsive to conventional
chemotherapy. Several molecular targeted therapies have
been used in patients with recurrent or metastatic disease.
Chordomas generallyoverexpress Platelet Derived Growth Fac-
tor Receptor-f (PDGFRB) and its phosphorylated form, whereas
PDGFRA and KIT are less commonly expressed but phosphory-
lated and thus activated. Imatinib, a multiple tyrosine kinase
inhibitor, mainly BCR-ABL, PDGFRA, KIT and PDGFRB has been
used in treatment of chordomas likely by switching off of all
three receptors [3]. Other drugs include epidermalgrowth fac-
tor receptor inhibitors (cetuximab, gefitinib, erlotinib) and
mTOR pathways inhibitors (sirolimus, Everolimus, Rapamycin)
[6]. Monotherapy with TKls is recommended as the first-line
management, and for drug resistant chordoma, a combination
therapy (two TKIs or TKI plus mTOR inhibitor) may be tried [17].
Brachyury vaccine has shown promising therapeutic strategy

but requires more clinical trials to evaluate its safety and effi-
cacy [18].

Our patient was started on Imatinib after the first disease
progression/ metastasis. With the next progression, he was
started on Pazopanib and later Lenvatinib. But he continued to
have stable diseaseor partial response and later progressed.

Conclusion

Adequate safe resection is the preferred treatment for chor-
domas. Adjuvant therapy is controversial, but it does contribute
to long-term disease control and survival. The involvement of
Hub genes PDGFRB, KDR, and FGF2 in the pathogenesis of chor-
doma through the PI3K-AKT signalling pathwayand the Rap1 sig-
nalling pathways enables molecular targeted therapy for bet-
ter disease control and longer survival [17] As this disease has
an indolent course, regular long-term follow-up is essential and
a work-up for possible local recurrence or metastatic workup
based on the symptomatology should be done. In asymptom-
atic patients at follow-up, surveillance CT scans can detect po-
tentially treatable recurrences.

Strengths and weakness

Metastatic chordomas generally have a poor prognosis and
survival. Our patient had a longer survival with several lines of
management even though had a progressive disease and has
been on regular follow-up. However, the quality-of-life assess-
ment would have helped in complete assessment.
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