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CASE REPORT

Synchronous metastatic skull base  
chordoma to the breast: case report  
and literature review
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ABSTRACT

Clinical Scenario During routine staging work-up for a left breast mass, a 68-year-old woman complained of 
dysphagia and dysphonia. During further investigations, a left-sided lesion at the foramen magnum was observed 
on brain imaging. Both lesions were biopsied and showed a classical chordoma.

Management The skull-base lesion and the breast lesion were surgically resected, and adjuvant radiotherapy 
was given.

Summary Chordoma is a rare primary central nervous system tumour that seldom metastasizes. The lung is the 
most common site of metastasis. Synchronous breast metastasis from a skull-base chordoma is very rare, and a safe 
management option includes a maximum resection followed by adjuvant radiotherapy.
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INTRODUCTION

Chordomas are rare tumours that constitute fewer than 1% 
of bone tumours in the skull base and spine. They occur 
within the sacrum in 50% of cases, at the skull base in 35%, 
and on the remainder of the spine in 15%1. They originate 
from remnants of the notochord. Malignancy is mainly 
local; however, the risk of metastasis is on the order of 5% 
and occurs mainly to lung. The most common other sites 
of distant metastasis are liver, bone, and skin2.

In terms of chemotherapy, no regimen has been found to 
be very effective, and chordoma patients should be included 
in clinical trials. Surgery and radiotherapy are the main 
modalities of treatment. Although metastasis might occur, 
synchronous metastases are rare. Here, we report a case of 
skull-base chordoma presenting with a synchronous breast 
metastasis, and we review the local therapy of metastatic 
chordoma in our patient and in the available literature.

CASE DESCRIPTION

A 68-year-old woman reported a 1-year history of mild 
headaches. She was otherwise healthy. She has family 

history positive for malignancy: Her daughter had died of 
breast cancer at age 37, a maternal aunt had been diagnosed 
with breast cancer, and 2 sisters had been diagnosed with 
basal cell carcinomas.

The patient sought medical advice after a 5-month 
history of progressive tongue weakness, imbalance, dysar-
thria, and worsening headaches. Her examination revealed 
a left hypoglossal palsy and mild ataxia, with normal motor 
and sensory function in the extremities. Otherwise, she has 
a good performance status.

Contemporaneous routine screening mammogra-
phy showed a 2-cm mass in the left breast. Magnetic 
resonance imaging of the brain (Figure 1) revealed a 
left-sided extra-axial lesion in the foramen magnum, 
causing compression on the medulla and upper cervical 
spine, which encompassed the left hypoglossal nerve 
and jugular foramen.

Urgent biopsy of the breast mass revealed an invasive 
carcinoma with mucinous features, positive for brachyury 
staining (Figure 2), overall grade 2, and triple-negative 
(estrogen, progesterone, and her2 receptors). Computed 
tomography imaging of chest, abdomen, and pelvis, and a 
bone scan excluded the presence of other metastatic lesions.
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FIGURE 1 Magnetic resonance images of brain show the left-sided foramen magnum lesion (arrows). From left to right, sequences are T2 weighted 
turbo spin echo, T1, and FLAIR (fluid attenuation inversion recovery).

FIGURE 2 Histopathology slides with brachyury staining. (A) Breast lesion, 20× original magnification, with hematoxylin and eosin (HE) staining. 
(B) Breast lesion, 10× original magnification. (C) Skull base lesion, 20× original magnification and HE staining. (D) Skull base lesion, 40× original 
magnification.
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A segmental mastectomy was performed, with 2 senti-
nel lymph node biopsies that were negative. The patient was 
found to have a painful left shoulder skin lesion, which was 
also removed and confirmed to be a basal cell carcinoma.

Two weeks after the mastectomy, the patient under-
went a left far lateral approach and near total resection 
of the skull-base tumour, which, on frozen section, was 
consistent with chordoma. The lesion completely involved 
the left hypoglossal nerves, which were resected with the 
tumour. The tumour was surmised, intraoperatively, to be 
intradural. A small remnant over the lower cranial nerves 
entering the jugular foramen was left in situ. Postoperative 
magnetic resonance imaging confirmed a near-total resec-
tion. The patient had an uneventful postoperative period 
and recovered well, apart from left hypoglossal palsy and 
some increased difficulty in swallowing, which improved 
without the need for percutaneous gastrostomy.

Histology examination of the skull-base tumour (Fig-
ure 2) showed a morphology compatible with chordoma 
(anastomotic cords of cuboidal cells floating in a myxoid 
and chondroid matrix). In some areas, the cells appeared 
more stellate within a chondroid background. No marked 
nuclear atypia was seen, and only 1 mitotic figure was 
identified. Immunohistochemistry was positive for S100, 
brachyury, cytokeratins AE1 and AE3, and negative for 
E-cadherin, cytokeratins 7 and 20, estrogen receptor, 
progesterone receptor, her2 receptor, and mammaglobin.

Re-analysis of the breast lesion, including brachyury 
staining (Figure 2), was conducted at Montreal Neurologi-
cal Institute and Hospital. That analysis confirmed that the 
tumour was in fact consistent with chordoma. Based on a 
histopathologic analysis by Barresi et al.3, brachyury stain-
ing was found to be a highly sensitive and specific nuclear 
stain for chordomas.

A tumour board decision was made to manage the pa-
tient with adjuvant radiotherapy to both sites. The patient 
received hypofractionated whole-breast radiation (42.5 Gy 
plus a 15-Gy boost in 22 fractions) and was then referred to a 
proton-beam centre for intensity-modulated proton-beam 
therapy for the skull-base tumour remnant and operative 
cavity, receiving an equivalent dose of 68 Gy cobalt.

DISCUSSION

Chordomas are considered to be slow-growing tumours, 
but they behave like other sarcomas and tend to recur 
after local treatment. Because of the proximity of these 
tumours to critical structures, treatment is potentially 
difficult, requiring highly specialized techniques and 
great precision.

Chordoma has 3 histologic subtypes: conventional 
(sometimes called classical), chondroid, and dedifferen-
tiated4. Chondroid chordoma shows a low-grade growth 
pattern, has a favourable long-term outcome, and tends 
to be less aggressive than conventional chordomas. By 
contrast, dedifferentiated chordoma (which is observed in 
fewer than 5% of cases) exhibits high-grade behavior and 
an aggressive clinical course, growing rapidly and being 
more likely to metastasize5,6.

The full picture of predisposing factors that might in-
crease the risk of a chordoma developing is not clear. A large 

proportion of chordomas occur sporadically. Some genetic 
conditions might be associated with the development of the 
disease, but most patients who develop sporadic chordoma 
have a brachyury single-nucleotide polymorphism7. In 
some families with multiple members who have chordoma 
(“familial chordoma”), a duplication in the brachyury gene 
is present8. Furthermore, changes in either of two genes in-
volved in tuberous sclerosis complex—TSC1 and TSC2—can 
cause a predisposition to developing chordoma9.

As far as survival is concerned, the median survival in 
metastatic disease was described to be less than 12 months 
in a series of 28 chordoma patients6. In nonmetastatic 
disease, the overall median survival was estimated to be 
approximately 6 years, with a 70% survival rate at 5 years 
that falls to 40% at 10 years.

Synchronous metastatic chordoma is rare. Badwal et 
al.10 reported a 36-year-old man who presented with multi-
ple extraosseous intraspinal chordomas. Similarly, Ahmed 
and colleagues11 presented a case of synchronous clival and 
lumbar vertebral chordomas. Su and colleagues12 described 
cutaneous involvement by chordomas in 19 patients.

Breast metastasis from chordoma is extremely rare, 
but has also been previously described. In 2006, Tot13 
described a metastatic breast lesion mimicking mucinous 
carcinoma in 74-year-old woman with history of resected 
sacral chordoma 8 years earlier. Similarly, Gupta and col-
leagues14 reported on a 51-year-old woman who presented 
with a breast lump 3.5 years after a primary diagnosis of 
chordoma. Fine-needle aspiration showed the classical 
physaliferous cells in a fibrillary background and anaplas-
tic cells in magenta. Fine-needle aspiration biopsy was re-
ported to be used for preoperative diagnosis of chordomas, 
with application of electron microscopy, histochemical, 
and immunocytochemical examination15.

Our case involved a skull-base primary lesion and a 
synchronous breast metastasis. Maximum safe resection 
to the skull base and segmental mastectomy to the breast 
lesion were performed. Based on the natural behavior of 
chordoma, with its tendency to recur locally, aggressive 
treatment was implemented in a form of adjuvant radio-
therapy which was delivered to both locations.

The cornerstone in the management of chordomas is 
maximum safe resection and radiation therapy. There is 
well-established consensus that adjuvant radiotherapy 
in the postoperative sitting provides an added advantage. 
Because the tolerance doses to the spinal cord, brainstem, 
and cranial nerves are much lower than the effective dose 
required to treat chordoma, delivery of a high dose is lim-
ited16. Treatment with conventional radiation therapy at 
doses of 40–60 Gy has led to 5-year local control rates of 
only 10%–40%17,18. The most recent advances in radiation 
techniques have helped to achieve better tumour irradia-
tion at higher doses, simultaneously with better protection 
of noble structures in the vicinity of the tumour bed.

In metastatic disease, many reports support wide local 
excision (metastasectomy) plus adjuvant radiotherapy, as for 
primary disease. Erkmen et al.19 reported successful treat-
ment of recurrent chordoma and bilateral pulmonary metas-
tases after surgery and adjuvant radiation for all locations.

The introduction of hadron therapy (protons or 
charged particles) has led to even higher dose escalation, 
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with minimum radiation-induced toxicities and improved 
radiobiologic effect16,20. In terms of high relative biologic 
effectiveness and reduced oxygen-enhancement ratio in 
the tumour, hadron therapy provides biologic and physical 
advantages over photon therapy21. Many studies22–25 have 
demonstrated the use of hadron therapy in chordomas of 
the skull base, cervical spine, and sacrococcygeal region, 
with local control at 5 years being 50%–60%, leading to 
uniform agreement that hadron therapy seems to be at 
least as effective as photon therapy. More specifically, 
carbon-ion radiotherapy has been considered for the treat-
ment of unresectable chordomas24. Using the stereotactic 
technique, proton therapy was able to deliver up to 74 Gy 
equivalents to the treatment volume16.

SUMMARY

Chordomas are rare tumours of the skull base and spine. 
Synchronous presentation with a distant metastasis is even 
less common. Our review of the literature demonstrates the 
benefit of adjuvant radiotherapy to both the primary site 
and the metastasis.

CONFLICT OF INTEREST DISCLOSURES
We have read and understood Current Oncology’s policy on dis-
closing conflicts of interest, and we declare that we have none.

AUTHOR AFFILIATIONS
*Department of Radiation Oncology, †Department of Pathology, 
and ‡Department of Surgery, Jewish General Hospital, McGill 
University, Montreal, QC; §Department of Pathology, Montreal 
Neurological Institute, McGill University, Montreal, QC; ||De-
partment of Neurosurgery, Jewish General Hospital, McGill 
University, Montreal, QC.

REFERENCES
 1. Tirabosco R, Mangham DC, Rosenberg AE, et al. Brachyury 

expression in extra-axial skeletal and soft tissue chordomas: 
a marker that distinguishes chordoma from mixed tumor/
myoepithelioma/parachordoma in soft tissue. Am J Surg 
Pathol 2008;32:572–80.

 2. Bergh P, Kindblom LG, Gunterberg B, Remotti F, Ryd W, 
Meis-Kindblom JM. Prognostic factors in chordoma of the 
sacrum and mobile spine: a study of 39 patients. Cancer 
2000;88:2122–34.

 3. Barresi V, Ieni A, Branca G, Tuccari G. Brachyury: a diagnostic 
marker for the differential diagnosis of chordoma and he-
mangioblastoma versus neoplastic histological mimickers. 
Dis Markers 2014;2014:514753.

 4. Rosenberg AE, Nielsen GP, Keel SB, et al. Chondrosarcoma of 
the base of the skull: a clinicopathologic study of 200 cases 
with emphasis on its distinction from chordoma. Am J Surg 
Pathol 1999;23:1370–8.

 5. Casali PG, Stacchiotti S, Sangalli C, Olmi P, Gronchi A. Chor-
doma. Current Opin Oncol 2007;19:367–70.

 6. Chugh R, Tawbi H, Lucas DR, Biermann JS, Schuetze SM, 
Baker LH. Chordoma: the nonsarcoma primary bone tumor. 
Oncologist 2007;12:1344–50.

 7. Pillay N, Plagnol V, Tarpey PS, et al. A common single- 
nucleotide variant in T is strongly associated with chordoma. 
Nat Genet 2012;44:1185–7.

 8. Yang XR, Ng D, Alcorta DA, et al. T (brachyury) gene duplica-
tion confers major susceptibility to familial chordoma. Nat 
Genet 2009;41:1176–8.

 9. McMaster ML, Goldstein AM, Parry DM. Clinical features 
distinguish childhood chordoma associated with tuberous 
sclerosis complex (tsc) from chordoma in the general pae-
diatric population. J Med Genet 2011;48:444–9.

 10. Badwal S, Pal L, Basu A, Saxena S. Multiple synchronous 
spinal extra-osseous intradural chordomas: is it a distinct 
entity? Br J Neurosurg 2006;20:99–103.

 11. Ahmed SK, Murata H, Draf W. Clivus chordoma: is it enough 
to image the primary site? Skull Base 2010;20:111–13.

 12. Su WP, Louback JB, Gagne EJ, Scheithauer BW. Chordoma 
cutis: a report of nineteen patients with cutaneous involve-
ment of chordoma. J Am Acad Dermatol 1993;29:63–6.

 13. Tot T. Metastatic chordoma of the breast: an extremely rare 
lesion mimicking mucinous cancer. APMIS 2006;114:726–9.

 14. Gupta RK, Arora R, Vashistha R. Chordoma metastatic to the 
breast diagnosed by fine needle aspiration. A case report. Acta 
Cytol 1997;41:910–12.

 15. Walaas L, Kindblom LG. Fine-needle aspiration biopsy in the 
preoperative diagnosis of chordoma: a study of 17 cases with 
application of electron microscopic, histochemical, and im-
munocytochemical examination. Hum Pathol 1991;22:22–8.

 16. Marucci L, Niemierko A, Liebsch NJ, Aboubaker F, Liu MC, 
Munzenrider JE. Spinal cord tolerance to high-dose fraction-
ated 3D conformal proton-photon irradiation as evaluated 
by equivalent uniform dose and dose volume histogram 
analysis. Int J Radiat Oncol Biol Phys 2004;59:551–5.

 17. Forsyth PA, Cascino TL, Shaw EG, et al. Intracranial chordo-
mas: a clinicopathological and prognostic study of 51 cases. 
J Neurosurg 1993;78:741–7.

 18. Catton C, O’Sullivan B, Bell R, et al. Chordoma: long-term 
follow-up after radical photon irradiation. Radiother Oncol 
1996;41:67–72.

 19. Erkmen CP, Barth RJ Jr, Raman V. Case report: successful 
treatment of recurrent chordoma and bilateral pulmonary 
metastases following an 11-year disease-free period. Int J 
Surg Case Rep 2014;5:424–7.

 20. Austin-Seymour M, Munzenrider JE, Goitein M, et al. Progress 
in low-let heavy particle therapy: intracranial and paracranial 
tumors and uveal melanomas. Radiat Res Suppl 1985;8:219–26.

 21. Tobias CA, Blakely EA, Alpen EL, et al. Molecular and cel-
lular radiobiology of heavy ions. Int J Radiat Oncol Biol Phys 
1982;8:2109–20.

 22. Hug EB, Loredo LN, Slater JD, et al. Proton radiation therapy 
for chordomas and chondrosarcomas of the skull base. J 
Neurosurg 1999;91:432–9.

 23. Noël G, Feuvret L, Calugaru V, et al. Chordomas of the base 
of the skull and upper cervical spine. One hundred patients 
irradiated by a 3D conformal technique combining photon 
and proton beams. Acta Oncol 2005;44:700–8.

 24. Imai R, Kamada T, Tsuji H, et al. on behalf of the Working Group 
for Bone, Soft Tissue Sarcomas. Carbon ion radiotherapy for 
unresectable sacral chordomas. Clin Cancer Res 2004;10:5741–6.

 25. Walcott BP, Nahed BV, Mohyeldin A, Coumans JV, Kahle KT, 
Ferreira MJ. Chordoma: current concepts, management, and 
future directions. Lancet Oncol 2012;13:e69–76.


