
Multilevel oblique corpectomies as an effective surgical 
option to treat cervical chordoma in a young girl

Roberto Delfini, Daniele Marruzzo, Roberto Tarantino, Nicola Marotta, Alessandro Landi 

Roberto Delfini, Daniele Marruzzo, Roberto Tarantino, 
Nicola Marotta, Alessandro Landi, Department of Neurology 
and Psychiatry, Division of Neurosurgery, University of Rome 
“Sapienza”, 00168 Rome, Italy
Author contributions: Delfini R, Landi A, Marotta N, Marruzzo 
D and Tarantino R performed the surgery; Marruzzo D and Landi 
A contributed to the conception and design, acquisition, analy-
sis and interpretation of data; Delfini R and Landi A drafted the 
article and revised it critically for important intellectual content; 
Delfini R and Landi A approved the final version to be published. 
Correspondence to: Alessandro Landi, MD, PhD, Department 
of Neurology and Psychiatry, Division of Neurosurgery, Univer-
sity of Rome Sapienza, Viale del Policlinico 155, 00168 Rome, 
Italy. dott.alessandro.landi@gmail.com
Telephone: +39-06-49979105  Fax: +39-06-49979105
Received: October 30, 2013      Revised: January 2, 2014
Accepted: January 17, 2014
Published online: March 16, 2014 

Abstract
Chordomas are malignant tumors arising from noto-
chordal remnants. They are the most frequent tumors 
of the spine after plasmacytomas. Only 6% of chor-
domas are localized to the cervical level. In young pa-
tients, chordomas are rare and unpredictable. Despite 
this, the treatment of choice remains the total resec-
tion, as much as possible, followed by proton beam ra-
diation. This case was managed using a precarotid and 
retrocarotid approach at the same time. The tumor was 
completely resected with the edges free from disease. 
The cervical spine was stabilized with an anterior plat-
ing C2-C4. Eighteen months after surgery the patient 
is still free from illness. Multilevel oblique corpectomies 
are an available and safe option for the treatment of 
upper cervical chordomas.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: In young patients, chordomas are rare and 
unpredictable. Despite this, the treatment of choice re-
mains the total resection, as much as possible, followed 
by proton beam radiation. When there is a precarotid 
and retrocarotid extension, the removal by a multilevel 
oblique corpectomy seems to be a feasible and safe 
surgical technique. 
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INTRODUCTION
Chordomas are malignant tumors arising from notochord-
al remnants and are the most frequent tumors of  the spine 
after plasmacytomas. Only 6% of  chordomas are localized 
at cervical level[1,2]. The treatment of  choice is total resec-
tion, or removing as much as possible of  the tumor, fol-
lowed by proton beam radiation. As emphasized in previ-
ous studies, total resection and, in particular, en bloc removal 
are not always possible, especially in the upper cervical lo-
calization and when the tumor englobes the epidural space 
(as in our case). This is a consequence both of  the fact that 
the cervical chordoma infiltrates the nearby structures and 
that the margins of  the total resection include unresect-
able structures. In young patients, chordomas are rare and 
unpredictable. We describe a rare case of  an extensive cer-
vical chordoma in a 14-year-old girl treated simultaneously 
by a precarotid and retrocarotid approach. 

CASE REPORT
A 14-year-old girl was referred to our institution with 
cervical pain, dysphagia, hyperreflexia and weakness of  
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the four limbs for 8 mo. The preoperative magnetic reso-
nance imaging (MRI) showed a lesion of  C2-C3-C4 with 
marked retropharyngeal and epidural space involvement 
(Figure 1). The tumor extended from the C1 anterior 
tuberculum as far as the C5 superior plate. Since biopsy 
had been performed in another institute via C2-C3-C4 
interhemilaminectomy, the definitive result of  the biopsy 
was not available. 

A pre-operative CT showed erosion of  the C2-C3-C4 
vertebral bodies (Figure 2). An angio-MRI with gado-
linium administration pointed out that the left vertebral 
artery (VA) was encapsulated and displaced without 
reduction of  the vessel diameter. The tumor showed a 
spare contrast enhancement with gadolinium and in DWI 
was hyperintense in DWI sequences. Relating to the clini-
cal and radiological features, there were two diagnostic 
hypotheses, either an epidermoid cyst or chordoma. The 
tumor was classified IB according to the Enneking clas-

sification[3]. It was distributed to layers A-F and sectors 
4-7 according to the Weinstein Boriani Biagini Classifica-
tion[4]. 

Surgical procedure
Surgical strategy consisted of  a precarotid and retroca-
rotid approach during a single operation. The patient was 
positioned in the supine position with her head rotated 
30° to the right. A presternocleidomastoid longitudinal 
skin incision was performed starting from left mastoid 
process. Firstly, the precarotid approach was performed 
through which the retropharyngeal portion was removed 
(Figure 3). Infiltrated bone, the portion around VA and 
the epidural space component were removed via the sec-
ond approach, via multilevel oblique corpectomies. During 
surgery we employed ecodoppler monitoring to control 
the vertebral artery, as well as the operative microscope 
and the cavitron ultrasonic surgical aspirator, to remove 
the epidural component of  the tumor. The retropharyn-
geal component was removed by an en bloc excision, while 
an intralesional excision was performed to remove the re-
sidual tumor. The tumor was completely resected together 
with the disease-free borders. A C2-C3 and C3-C4 discec-
tomy with apposition of  synthetic bone was performed to 
improve and speed up fusion and the cervical spine was 
stabilized by means of  C2-C4 anterior plating. 

A post-operative computed tomography (CT)-scan 
confirmed the correct position of  the plate and the 
screws (Figure 4). The second day after surgery, the pa-
tient was free of  any neurological deficit and was able to 
stand up and started to walk. The patient was discharged 
from hospital the seventh day after surgery. Twenty days 
after surgery, a post-operative MRI showed total resection 
of  the tumor. A Shantz cervical collar was fitted for 45 d. 
Forty days after surgery, the patient received postoperative 
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Figure 1  Sagittal and axial T2-weighted 
magnetic resonance imaging showed diffuse 
increased signal of a lesion of C2-C3-C4 with 
important retropharyngeal portion.

Figure 2  Preoperative coronal computed tomography of the cervical 
spine demonstrating an osteolytic process involving vertebral body of C2, 
C3 and C4.



proton beam radiation therapy. A clinical and radiological 
control, consisting of  cervical MRI with gadolinium, was 
performed every 6 mo. Twenty days after surgery, the pa-
tient returned to school and at present leads a normal life. 
Fusion was documented at 40 d. No recurrence or metas-
tasis was observed 48 mo after the operation (Figure 5). 

DISCUSSION
Chordoma is a low-grade malignant tumor which is 

rare (incidence of  0.51 cases/million), and is generally 
slow-growing, radioresistant and has a high tendency of  
recurrence[4]. Chordomas arise from remnants of  the no-
tochord, especially at the two end portions. 32% of  chor-
domas arise from the clivus, 33% from the spinal cord, 
29% from the sacrococcygeal region and just 6% from 
the cervical spine[1]. The treatment of  choice is en bloc 
total resection followed by radiation therapy. The chor-
doma is sensitive to a high dose of  “standard” radiation. 
However, the Bragg peak effect of  a proton beam is use-
ful for delivering a high radiation dose without damaging 
the tissue around the tumor and the spinal cord[1,5]. Total 
resection and, above all, en bloc removal are not always 
possible, especially in the upper cervical localization and 
when the tumor englobes the epidural space (as in our 
case). This is a consequence of  the fact that the cervical 
chordoma infiltrates the nearby structures; moreover, 
the margins of  the total resection include non-resectable 
structures like the vertebral artery. However, as pointed 
out by Boriani et al[6], “en bloc removal of  a bone tumor is 
possible for a tumor arising in the scapula (scapulectomy) 
and tibia (above knee amputation), but it is absolutely 
impossible for a spinal tumor. In this sense, even if  the 
spinal cord is sectioned above and below, the epidural 
space represents a compartment extending from the skull 
to the coccyx. A trial of  aggressive chemotherapy is war-
ranted in patients with metastatic chordomas. In the lit-
erature[7-9], two protocols were primarily used, consisting 
of  ifosfamide or imatinib mesylate. Several approaches 
for treating upper cervical chordoma have been described 
in the literature: the anterior precarotid cervical approach 
(bilateral or not); the anterolateral retrocarotid approach; 
the transoral approach[10]; and anterior fixation or anterior 
and posterior fixation[11]. 

In the case described here, an anterior precarotid and 
an anterolateral retrocarotid (presternocleidomastoid) ap-
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Figure 4  Postoperative axial (A) and sagittal (B) reconstructed computed 
tomography scans of the cervical spine shows the oblique corpectomies 
and a fixation with an anterior plating C2-C4.
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Figure 3  Intraoperative photos shows before 
(above) and after (below) en bloc excision of 
the retropharyngeal portion. The arrow points to 
the hypoglossal nerve.
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Imaging diagnosis
The preoperative magnetic resonance imaging showed a lesion of C2-C3-C4 
with marked retropharyngeal and epidural space involvement.
Treatment
Surgical strategy consisted of a precarotid and retrocarotid approach during a 
single operation. 
Experiences and lessons
Multilevel oblique corpectomies seems to be a feasible and safe surgical tech-
nique to treat a cervical chordoma. 
Peer review
This is well written case report presenting a rare condition which is explained well.
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