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Abstract

Introduction: Chordoma is a rare bone tumor, which develops mainly from
the sacrum, the base of the skull, or the spine. Surgery + radiotherapy (if ne-
cessary) is the standard treatment. Data on chordoma are scarce in this re-
gion, and thus, here we summarized 9 patients with this tumor whom we
treated in this institute. Material: Nine chordoma patients were summarized,
who were treated in National Institute of Oncology in Rabat between 2013
and 2018. We retrieved data from medical charts and analyzed the clinical
characteristics of this tumor. Results: The average age was 49 years (range: 29
- 72), with male: female of 3:6. The manifestation-diagnosis time was 4 months
(range: 2 - 14). Regarding the tumor location, lumbosacral spine; 5, the skull;
4. Mass was evident in 6. Signs of locoregional compressions (paraparesis or
tetraparesis) were observed in 3. As for treatment, a partial tumor excision
was performed in 8, with 3 patients undergoing a wide excision. Radiotherapy
was done; 3 patients with a dose of 46 Gy, 3 patients with 66 Gy, 1 patient
with 50 Gy, and 1 patient with a 16 Gy gamma radio-knife in a single session.
4 patients with a dose of 46 Gy, 2 patients with 60 Gy, and 1 patient with a 16
Gy gamma radio-knife in a single session. Of 9, 4 patients had good locore-
gional control whereas 5 patients had local recurrence. Conclusion: Chor-
doma is a predominantly local aggressive tumor with low metastatic poten-
tial. The surgical excision remains the main prognostic factor. Advances in
radiotherapy may improve local control. These data are of use in manage-
ment of this tumor in Rabat (Morocco).
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1. Introduction

Chordoma is a rare primary bone malignancy representing 1% - 4% of malig-
nant bone tumors [1] [2]; chordomas arise from remnants of the notochord;
they develop in the skull base and spine. They characteristically occur in adults
with a peak of incidence in the sixth and seventh decades [3].

Chordomas are indolent and slow growing, therefore they are often clinically
silent until the late stages of disease. The clinical manifestations vary and depend
on location and on their size [4]. CT and MR Imaging are not features specific of
chordoma. The relative rarity of these tumors, combined with their biological
heterogeneity, pose diagnostic challenges to pathologists. Chordomas are cha-
racterised by their local malignant potential, his high rate of recurrence and his

poor prognostic.
Aims

Describe the clinical, radiological, therapeutic and evolutionary aspects of chor-
domas at the National Institute of Oncology (INO) and conduct a literature re-

view.

2. Patients and Methods

This was a retrospective study that was conducted at the radiotherapy depart-
ment at the National Oncology Institute Rabat Morocco with 09 cases of chor-
doma in the period from January 2013 to December 2018.

Patients characteristics (age, sex, clinical and radiological data (MRI, CTscan))
were collected from medical records. Diagnoses were confirmed by an anato-
mopathological examination with an immunohistochemical test of the biopsy or
excisional material. All patients who received radiotherapy after surgery were
included in our study series. 01 patient death before radiotherapy were also in-

cluded in our study serie.

Ethical Committee Approval

Approval of radiotherapy department of national institute of oncology were ob-
tained. No individual patient consent was needed as the study poses no risk of
harm to any of the study subjects that you have the correct template for your
paper size. is customary. This measurement and others are deliberate, using spe-
cifications that anticipate your paper as one part of the entire journals, and not
as an independent document. Please do not revise any of the current designa-

tions.

3. Results

This study included 09 patients with chordoma. Their mean age was 49 years.
(Table 1): Male to female ratio was about 3:6. The average consultation time was
04 months [2 - 14]. The chordoma site was brain in 3 cases (33%) and spinal

cord in 6 cases (67%).
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Table 1. Sociodemographic, clinical and therapeutic characteristics of patients with chordomas.

Characteristics
Number
Age Sex Location Clinical Signs and Imaging Treatment

2-S3 P i + ioth,

1 50 Female Sacrum S SS. araPares1s Sacrum surgery 'Radlot erapy
Anal incontinence 66 Gy or 33 sessions of 2 Gy
2 50 Female Sella turcica optic chiasma syndrome Partial surgery + Radiotherapy 16 Gy
3 42 Female Sacral coccyx Intergluteal mass Block resection + RTH Sacrum 50 Gy
4 49 Female Fronto-parietal callosum process mass Death before treatment
Sacrum mass
5 70 Male Sacrum . u . Partial surgery + radiotherapy 66 Gy
Urinary incontinence
6 40 Female Lumbar L4 Paraparesis Partial surgery + Radiotherapy 46 Gy
7 58 Male Cervical Tetraparesis Partial surgery + Radiotherapy 46 Gy
8 29 Male Clivus Clivus mass Partial surgery + Radiotherapy 46 Gy
Lumbar decompression surgery

9 72 Female Lumbar L4 Lumbar mass

+ Radiotherapy 66 Gy

The main clinical features from brain chordoma were optic chiasma signs (01
case), frontoparietal mass (01 case), and clivus mass (01 case). The main clinical
features from spine chordomas were para paresis (02 cases), tetraparesis (01
case) intergluteal mass (01 case) lumbar mass (01 case), urinary incontinence
and sacrum mass (01 case). The diagnosis of chordoma was made by anato-
mo-pathology and confirmed by immunohistochemistry.

CT scan was performed only for 06 patients and MR Imaging only on three
patients. CT revealed soft tissue masses were mainly presented (Figure 1). MR
imaging revealed heteregeneous signal intensity and well-defined tumor (Figure 2).

In our series, 01 patient death before the treatment; 8 patients underwent a
partial resection, 3 of whom underwent a wide resection. These 8 patients had
received adjuvant radiotherapy. 3 patients with a dose of 46 Gy, 3 patients with
66 Gy, 1 patient with 50 Gy, and 1 patient with a 16 Gy gamma radio-knife in a
single session. These patients were irradiated with External Beam Radiation Ther-
apy (EBRT). The average dose was 50 Gy [46 - 66 Gy] 2 Gy/fractions, with an
average of 25 sessions and an average spread of 58 days (43 - 62) (Table 1). No
acute toxicity was observed in our series of studies. The long-term evolution af-
ter 20 months was marked by good disease control for four patients, and for four
patients by locoregional reccurence. The limitations of our study include the
small sample size, its retrospective nature over long period, cases were from a

single hospital.
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Figure 1. CT image lytic bone lumbar L4 chordoma. (a) Transversal view; (b) Frontal
view.

Figure 2. MRI lytic image bone Lumbar L4 chordoma. (a) Transversal view; (b) Lateral
view.

4. Discussion

Chordoma is a rare subtype of bone sarcoma, exhibiting notochordal differentia-
tion. The incidence rate of approximately 0.8 per million persons per year re-
ported for the US studies making use of the SEER registry but the European and
Taiwanese studies show incidence rates ranging from 0.18 to 0.52 per million
persons per year [5] [6] [7] [8]. Chordoma representing 1% - 4% of malignant
bone tumors [1] [2]. Population studies in the United States according to the
database SEER found an average age of 50 to 60 years for patients with chordo-
ma with a male predominance [6] [7]. In our series, the average age was young
at 49: range: 29 - 72 years. Miiller [9] was first to suggest in 1858 that these tu-
mours may be of notochordal origin. In humans, most notochordal remnants
disappear during the first years of life [10]. By a mechanism still unknown, in
some people notochordal tissue remains along the axial skeleton, which explains
the locations where chordoma occurs: the bulk arises at the sacrum or clivus and
the remainder occur at varying levels of the mobile spine. However, not every

remnant of notochord transforms into chordoma [5]. As for chordoma primary
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site distribution, 33% of chordoma cases are spinal, 32% cranial, 29% sacral and
6% have other primary sites [6] [11]. Exceptional locations have been described,
in particular in the eye sockets, sinuses, or scapula [12]. In our series, the lum-
bosacral location was found for 4 patients (44%) and the spinal location for 5 pa-
tients (66%).

Chordomas are indolent and slow growing, therefore they are often clinically
silent until the late stages of disease. Clinical symptoms vary with the location
and extent of the tumor and is related to the structures near which the tumor is
growing. Skull-base chordomas often grow in the clivus. Patients with clival chor-
domas may present with headache, diplopia, or impairment of other cranial
nerves. Depending on their size and involvement of the sella, endocrinopathy
can also occur [4]. Chordomas of the mobile spine and sacrum can present with
localised deep pain or radiculopathies related to the spinal level at which they
occur. [13] [14] [15] [16]. Other rare presentations include epistaxis and intra-
cranial haemorrhage [17] [18]. The diagnostic workup varies with the primary
location of disease. Both computed tomography (CT) and magnetic resonance
(MR) imaging are usually required for evaluation of intracranial chordomas due
to bone involvement and the proximity of these tumors to many critical soft-
tissue structures. At CT, intracranial chordoma typically appears as a centrally
located, well-circumscribed, expansile soft-tissue mass that arises from the clivus
with associated extensive lytic bone destruction. However, MR imaging is the
single best imaging modality for both pre- and posttreatment evaluation of in-
tracranial chordoma [19]. On CT scans, sacral chordomas show large lytic le-
sions centered in the midline and an associated soft-tissue mass. Calcification is
present in 30% - 70% of patients. MR Imaging can better specify the locoregional
extension. Compared with skeletal muscle, typical chordomas are iso- or slightly
hypointense on T1-weighted images, and typically hyperintense on T2-weighted
images [20]. Bone scintigraphy shows normal or decreased distribution of the
radiotracer [21]. The use of PET scan imaging in chordoma is currently under
investigation. The definitive diagnosis of chordoma remains histological. The
latest Word Health Organisation (WHO) of tumours of soft tissue and bone is-
sued in 2013 distinguishes three chordoma subtypes: chordoma not otherwise
specified (NOS) or “classical” or “conventional”, chondroid chordoma and de-
differentiated chordoma. Later on, an additional chordoma subtype, called poorly
differentiated chordoma (PDC), has been identified. Immunohistochemistry is
essential for the diagnosis of chordoma. It makes it possible to make the diffe-
rential diagnosis between the different types of chordoma and between chordo-
ma and chondrosarcoma [11]. All chordomas, including the specific histologic
subtypes described above, express cytokeratins and most are immunoreactive for
Epithelial Membrane Antigen (EMA) and S100 protein. The most specific marker
of chordoma is brachyury, a nuclear protein associated with notochord differen-
tiation [22] [23] [24]. While expression of brachyury is highly specific for chor-

doma, poorly differentiated tumors and dedifferentiated areas may demonstrate
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loss of brachyury immunoreactivity [22] [23] [24] [25]. Importantly, immuno-
reactivity for brachyury may also be lost following decalcification and effort
should always be made to procure tumoral tissue for immunohistochemistry prior
to decalcification [26].

The gold standard treatment for chordomas is en-bloc excision with wide mar-
gins and postoperative external-beam radiation therapy with advanced radiation
delivery techniques [7]. Surgery is the first-line treatment, but excision is often
limited by adjacent critical anatomical structures. Recent progress in microsur-
gery has allowed improved, but not complete excision. Macroscopic postopera-
tive tumor tissue is therefore frequent [27]. Complete surgery with negative mar-
gins achieves 70% - 80% local control [28]. However, complete excision can only
be obtained in 60% to 70% of cases due to the proximity of neurological struc-
tures, the involvement of which would cause post-surgical complications [29].
Chordomas have classically been considered radioresistant. With advancement
in radiation technology, effective radiation therapy doses are now able to be safely
delivered. The advent of ion-based radiotherapies has made high dose radiation
therapy less morbid [30]. Adjuvant high-energy photon External Beam Radia-
tion (EBRT) therapy with doses of 60 - 70 Gy is often performed to achieve local
control [31]. So far, the good results in the treatment of chordomas have been
obtained with a combination of surgery and proton-based radiotherapy (PBT).
Local control rates of 54% to 90% have been noted [32] [33] [34] [35]. Newer
radiotherapy techniques, including stereotactic radiosurgery (SRS), and charged
particle irradiation (protons (PBT), carbon ions), have been used to target the
bone lesion while reducing the radiation exposure to the surrounding nerve
roots and adjacents organs [36] [37]. Even for patients with unresectable spine
and sacral chordomas, high-dose definitive RT using advanced techniques may
achieve durable local control and disease-free survival in a subset of patients
[38]. Systemic therapy for the treatment of chordomas has focused on molecu-
larly targeted therapies. The use of cytotoxic agents has not been demonstrated
to have clinically significant activity [39]. A limited number of prospective phase
IT studies and multiple observational series have shown significant antitumor ac-
tivity with imatinib as a single agent or in combination with other drugs [40]
[41]. Chemotherapy with imatinib and sorafenib shows satisfactory results by
decreasing the rate of tumor growth in the chordoma [42]. Other targeted agents
that may have activity include vascular endothelial growth factor (VEGF) recep-
tor inhibitors (sunitinib, apatinib where available) and erlotinib [43] [44]. The
local development of chordoma is slow with low metastatic potential (10% of
cases) [29]. The time to recurrence after surgery, whether or not followed by ir-

radiation, varies from two to three years, but can reach ten years [29].

5. Conclusion

Chordoma is a rare tumor with mainly local aggression, the diagnosis of which is

based on immunohistochemistry with the advent of new biomarkers. The quality
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of the surgical excision remains the main prognostic factor. Treatment is con-

stantly evolving, especially with advances in radiotherapy and targeted therapies

which have improved local control.
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