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CASE REPORT

Chordoma of a thoracic vertebra
A case report

Johan A. P. A. C VaN KoLLENBURG, Jan DE WaaL MALEFUT, Taco Gosens, Arend B. SPoor,
Anneke A. M. VAN DER WURFF

From St Elisabeth Hospital, Tilburg, The Netherlands

A 51-year-old woman presented with aspecific clini-
cal symptoms of the thoracic spine.

Radiological survey showed a tumour mass at T3-T4.
Initial microscopic evaluation was suggestive of renal
cell carcinoma metastasis. Lack of a primary tumour
and revision of the specimens changed the diagnosis
into chordoma.
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INTRODUCTION

Chordoma is a rare slow-growing malignant
tumour, arising from the remnants of the chorda
dorsalis (embryonic notochord). It is a locally inva-
sive tumour and accounts for 0.2% of all CNS
tumours and for 1-4% of all malignant primary
bone tumours (2,5,7,8,10,13,15,16).

In 1857 Virchow described this tumour as
ecchondrosis physaliphora, which in his opinion
had a cartilaginous origin. This view was generally
accepted until Ribbert found the same tumour dur-
ing experiments in rabbits in 1895. He established
its notochordal origin, so the tumours were in fact
“ecchordoses”, and he finally applied the term
“chordoma” to this tumour (7,10,17).

Jallo et al proposed a surgical classification for
vertebral spine chordomas as follows: Type I:
osseous extradural lesion (majority); type II:
extraosseous extradural lesion ; type III : osseous
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intradural lesion ; and type IV : extraosseous
intradural lesion (8).

In the sacrococcygeal, sphenooccipital and ver-
tebral region a conventional chordoma is rarely dif-
ficult to diagnose ; however, lesions outside the
axial skeleton are described to yield diagnostic dif-
ficulties. Chordomas occur at any age, but they are
primarily associated with middle age to late adult
life. The male-female ratio is 2:1 and the vertebral
chordoma mostly occurs at a somewhat younger
age (16). About 50% of the chordomas appear in the
sacrococcygeal region, 35% in the sphenooccipital
region and 15% in the vertebral region (8,13,16). The
majority of vertebral chordomas are located in the
cervical spine, only 2-5% involve the thoracic
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region. Chordoma has a poor long-term prognosis,
despite its slow-growing aspect and its low tenden-
cy to metastasize. The major problem is its unspe-
cific clinical presentation. When the tumour is
localized near a nerve root, symptoms of nerve root
compression may arise (7/4). This is the main symp-
tom for thoracic chordomas. We report the case of
a 51-year-old woman with a thoracic chordoma.
She agreed upon publication of the data concerning
this case.

CASE REPORT

A 51-year-old woman presented with complaints
of paraesthesia in the face and the upper thoracic
area, dizziness and transpiration and other mild
signs of autonomic system disorders. Furthermore
she complained of vague pain in the thoracic spine
region and in both legs since one year. She had an
unremarkable medical history.

Examination

General and orthopaedic physical examination
did not reveal abnormalities. Besides mild weak-
ness in both legs and varying loss of sensation in
the upper thoracic area there were no obvious signs
of a spinal cord dysfunction.

Radiological findings

CT and MRI showed a confluent tumour mass at
T3-T4 extending to the left pleural space, with mild
compression of the spinal cord and involvement of
the left foramen at this level (figs 1-4). A general
analysis by CT and MRI scanning revealed no
tumour activity elsewhere in the body.

Pathological findings

Histologic examination of a CT-guided 20G
biopsy of the tumour showed morphological atypi-
cal cells. Immunohistochemical analysis showed
expression on EMA, KL-1, 34BE12 and Vimentin,
but no expression on CK7, CK20, Ber-EP4, CD45,
Actin, Desmin, TTF-1, CA-125, S-100, oestrogen
receptor and progesterone-receptor. This specific

Fig. 1. — CT scan showing a tumour mass extending to the left
pleural cavity.

analysis most likely compared with a renal cell car-
cinoma metastasis, although no abnormalities as
such were found at sonography and CT-scans of the
abdomen.

Operation

With this diagnosis it was decided to perform a
palliative anterior resection with decompression of
the spinal cord. Preoperatively embolisation was
used for occlusion of the nutrient arterial vessels, to
prevent severe bleeding as may occur during
surgery of renal metastases. Next, en bloc
spondylectomy of T3 and T4 took place by an ante-
rior approach with resection of the left second rib,
followed by anterior fusion.

A Synthes®-cage (Synthes, Solothurn,
Switzerland) was placed between T2 and TS5 and
fixation was achieved using a Z-Plate (Sofamor
Danek, Memphis U.S.A.)

The cage was filled with bone from the resected
second rib.

Postoperative course

The surgical procedure was complicated by a left
pneumothorax which was drained successfully.
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Fig.2. — TI1-weighted sagittal MRI scan showing
hypointense signal in a tumour at T3 extending to the pleural
cavity and involvement of the neuroforamen.

Further recovery was uneventful. At two years of
follow-up, the patient did not have specific com-
plaints and she mobilised quite well, with minor
neurological symptoms and varying residual pain
at the site of operation. An MRI scan did not show
any sign of recurrent tumour growth (fig 5).

Postoperative pathological findings
The pathologic survey of the resected vertebra
showed morphological atypical cells with, in

almost all cells, abundant eosinophilic cytoplasm
and collagen fibers with lymphocytes influx,

Acta Orthopaedica Belgica, Vol. 73 - 6 - 2007

Fig. 3. — T2-weighted transversal MRI scan showing a
tumour extending to the left pleural cavity with mild spinal
cord compression.

imposing as a renal cell carcinoma metastasis.
Immunohistochemical analysis showed expression
of Vimentin, EMA, KL-1, MNF116 and CAMS.2.
There was no expression of S-100, hepatocyte,
CEA, Actin, Desmin, CD30, CD10, CK7 and
CK20 antibodies. These findings confirmed the ini-
tial diagnosis of a renal cell carcinoma.

Because of the lack of a primary renal tumour the
microscopic specimens were revised once more,
and ultimately the definite diagnosis was changed
into vertebral chordoma.

DISCUSSION

In small biopsy samples a renal cell carcinoma
closely resembles chordoma at microscopy (12).
Coffin et al compared immunohistochemical fea-
tures between renal cell carcinoma and chordoma
biopsies. Chordomas always express on Vimentin
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Fig. 4. — T1-weighted contrast enhanced coronal MRI scan
showing a tumour at T3 extending to the pleural cavity.

and mostly express on S-100 antibodies, while only
25% of renal cell carcinomas express on Vimentin
and almost none reacts on S-100 antibodies (2). The
biopsy in our patient had a positive expression on
Vimentin and no expression on S-100 antibodies.

Some common and specific radiological features
of chordomas of the mobile spine have been docu-
mented in other reports.

Kaulbach et al described the characteristics of a
malignant chordoma as a consecutively expanding
tumour mass originating from the chorda dorsalis,
often accompanied by displacement of other
organs. Osteolysis of the affected vertebra, periph-
eral sclerotic changes and calcification of the
tumour can be recognized (6,8).

CT imaging is considered as the gold standard to
evaluate the localization and extent of a chordo-
ma (3). MRI can be helpful to identify tumour mar-
gins. The most remarkable findings of chordomas
on MRI images are a high signal intensity of the

Fig. 5. — T1-weighted contrast enhanced sagittal MRI scan
showing titanium artifacts, but no sign of tumour recurrence.

tumour on T2 weighted images and enhancement
of the tumour on contrast-enhanced T1 weighted
images (7).

Treatment in general consists of surgical exci-
sion (2). In the mobile spine it is difficult to radical-
ly resect a chordoma, because of extradural and
paraspinal extension at the time of diagnosis. When
a chordoma occurs in the thoracic spine, there are
two kinds of surgical treatment : piecemeal resec-
tion and en bloc resection. En bloc spondylectomy
through wide bony and soft tissue margins has
shown to be successful in local control of chordo-
mas, in particular in the sacrococcygeal region. As
a consequence, high sacral amputation yields the
best chance of radical excision (/,2).

In case of a thoracic localization it is currently
impossible to resect the chordoma with wide mar-
gins, as was the case in our patient. We performed
en bloc marginal resection.

Local recurrence of a chordoma is more or less
inevitable if excision has been marginal or intra-
lesional. Furthermore, the recurrence rate of chor-
domas within two years after surgery is high in
patients operated through a posterior approach,
because of limited resection. Surgery through an
anterior approach yields favorable results (5).

Acta Orthopeedica Belgica, Vol. 73 - 6 - 2007



816 A. P. A. C. VAN KOLLENBURG, J. DE WAAL MALEFUIT, T. GOSENS, A. B. SPOOR, A. A. M. VAN DER WURF

In the sacrococcygeal region wide margin en
bloc resection has a recurrence rate of 28%, which
may increase to 68% when margins are violated (2).
Approximately 10% of the patients may expect a
complete cure. Five-year survival is reported to be
78 to 84% and the ten-year survival rate reported
varies from 36 to 64% (7).

The role of primary radiotherapy has been debat-
ed ; adjuvant radiotherapy seems to improve the
local control and disease-free period after marginal
resection of the tumour as in our patient (1). We
started additional radiotherapy after excision of the
tumour and at present, two years postoperatively,
there has been no sign of tumour activity in the tho-
racic spine.

The incidence of chordoma metastasis in
literature ranges between 3% and 48% (1,3,5,8).
Metastatic lesions occur more often in the mobile
spine than in the sacrococcygeal region. More com-
mon sites of metastasis are skin and other soft tis-
sues, lymph nodes, lung, bone, liver and other
intra-abdominal organs (3,4,9). Up to now, metasta-
tic activity did not occur in our patient.

The patient in our case had an uncommon
tumour of the thoracic spine, with aspecific clinical
symptoms. Confusingly, the primary microscopic
evaluation revealed the characteristics of a renal
cell carcinoma. The definite diagnosis of an
osseous extradural chordoma (type I) was not made
until a secondary survey of the microscopic speci-
mens was performed because of lack of a primary
renal tumour.

In patients with spinal complaints and the radi-
ographic appearance of a lytic lesion with a par-
avertebral mass of the mobile spine, chordoma
should be included in the differential diagnosis.

REFERENCES

1. Abe E, Sato K, Tazawa H ef al. Total spondylectomy for
primary tumor of the thoracolumbar spine. Spinal Cord
2000 ; 38 : 146-152.

2. Baratti D, Gronchi A, Pennacchioli E ef al. Chordoma :
natural history and results in 28 patients treated at a single
institution. Ann Surg Oncol 2003 ; 10 : 291-296.

Acta Orthopaedica Belgica, Vol. 73 - 6 - 2007

3.

10.

11.

12.

13.

14.

15.

16.

17.

Coffin CM, Swanson PE, Wick MR, Dehner LP. An
immunohistochemical comparison of chordoma with renal
cell carcinoma, colorectal adenocarcinoma, and myxopap-
illary ependymoma : a potential diagnostic dilemma in the
diminutive biopsy. Mod Pathol 1993 ; 6 : 531-538.

. Delank KS, Kriegsmann J, Drees P, Eckardt A, Eysel P.

Metastasizing chordoma of the lumbar spine. Eur Spine J
2002; 11: 167-171.

. Hester TO, Valentino J, Strottmann JM, Blades DA,

Robinson MC. Cervicothoracic chordoma presenting as
progressive dyspnea and dysphagia. Otolaryngol Head
Neck Surg 1999 ; 120 : 97-100.

. Holden A, Khangure M, Robins P. Thoracic chordoma

mimicking a neurogenic tumour. Australas Radiol 1998 ;
42 : 385-387.

. Huang SM, Chen CC, Chiu PC, Lai PH, Ho JT,

Tseng HH. Unusual presentation of posterior mediastinal
chordoma in a 2-year-old boy. J Pediatr Hematol Oncol
2003 ; 25 : 743-746.

. Jallo J, Nathan D, Bierbrauer K, Farber E. Chordoma :

a case report. Surg Neurol 1997 ; 48 : 46-48.

. Kaulbach C, Heller M, Loning T. [Thoracic chordoma]

(German). Rontgenblatter 1990 ; 43 : 295-297.

Maesen F, Baur C, Lamers J, Versteege C,
Willighagen R. Chordoma of the thorax. Eur J Respir Dis
1986 ; 68 : 68-72.

Radl R, Leithner A, Kastner N, Bodo K, Nader A,
Windhager R. Disappearance of a cervical spine chordo-
ma after nonoperative treatment. A case report. J Bone
Joint Surg 2005 ; 87-A : 1822-1827.

Rahman AM, Farahat IG, Ali WA, Mansour KA. Giant
mediastinal chordoma. Ann Thorac Surg 2002 ; 73 : 1952-
1954.

Schwarz SS, Fisher WS, 3rd, Pulliam MW,
Weinstein ZR. Thoracic chordoma in a patient with para-
paresis and ivory vertebral body. Neurosurgery 1985 ; 16 :
100-102.

Sell M, Sampaolo S, Di Lorio G, Theallier A.
Chordomas : a histological and immunohistochemical
study of cases with and without recurrent tumors. Clin
Neuropathol 2004 ; 23 : 277-285.

Steenberghs J, Kiekens C, Menten J, Mansour KA.
Intradural chordoma without bone involvement. Case
report and review of the literature. J Neurosurg 2002 ; 97 :
94-97.

Walsh TM, Mayer PJ. Chordoma of the thoracic spine
presenting as a second primary malignant lesion. A case
report. Spine 1992 ; 17 : 1524-1528.

Windeyer BW. Chordoma. Proc R Soc Med 1959 ; 52 :
1088-1100.



