
Luis Alberto Ortega-Porcayo et al.820 Asian Spine J 2014;8(6):820-826

Copyright Ⓒ 2014 by Korean Society of Spine Surgery
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Asian Spine Journal • pISSN 1976-1902 eISSN 1976-7846 • www.asianspinejournal.org

Received Mar 16, 2014; Revised Apr 25, 2014; Accepted Apr 25, 2014
Corresponding author: Juan Barges-Coll
Division of Neurological Surgery, National Institute of Neurology and Neurosurgery Manuel Velasco Suárez, 
3877 Insurgentes Sur, Tlalpan, Mexico City ZC 14269, Mexico 
Tel: +5255-5606-3822, Fax: +5255-5673-6432, E-mail: jbargescoll@mac.com 
*Contents of this work were presented in poster form at the 35 Neurosurgical Latin-American Congress, Rio de Janeiro, Brazil, April 4, 2012.

Operative Technique for En Bloc Resection 
of Upper Cervical Chordomas: Extended  
Transoral Transmandibular Approach and 

Multilevel Reconstruction  
Luis Alberto Ortega-Porcayo1, Eibar Ernesto Cabrera-Aldana1, Nicasio Arriada-Mendicoa1, 

Juan Luis Gómez-Amador1, Martín Granados-García2, Juan Barges-Coll1  

1Department of Neurosurgery, National Institute of Neurology and Neurosurgery Manuel Velasco Suárez, Mexico
2Department of Head and Neck Tumors, National Cancer Institute of Mexico, Mexico   

Anterior exposure for cervical chordomas remains challenging because of the anatomical complexities and the restoration of the 
dimensional balance of the atlanto-axial region. In this report, we describe and analyze the transmandibular transoral approach and 
multilevel spinal reconstruction for upper cervical chordomas. We report two cases of cervical chordomas (C2 and C2–C4) that were 
treated by marginal en bloc resection with a transmandibular approach and anterior-posterior multilevel spinal reconstruction/fixation. 
Both patients showed clinical improvement. Postoperative imaging was negative for any residual tumor and revealed adequate recon-
struction and stabilization. Marginal resection requires more extensive exposure to allow the surgeon access to the entire pathology, 
as an inadequate tumor margin is the main factor that negatively affects the prognosis. Anterior and posterior reconstruction provides 
a rigid reconstruction that protects the medulla and decreases axial pain by properly stabilizing the cervical spine. 
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Introduction

Primary tumors of the spine comprise less than 10% of all 
spinal tumors [1,2]. The cervical spine is the most com-
monly involved mobile segment [1]. The course of the 
disease is slow, and death can result from complications 
related to local extension [3].  

En bloc resection with tumor-free margins appears to 
be the only treatment that results in a continuous disease-
free course, and this treatment provides superior local 
control compared to intralesional incomplete excision 

and radiation therapy [4]. Anterior exposure for cervical 
chordomas remains challenging because of the anatomi-
cal complexities and restoration of the dimensional bal-
ance of the atlanto-axial region. 

Technical Note

1. Clinical findings

1) First case
A 43-year-old man presented a 3-month history of dif-
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fuse, dull cervical pain with paresthesia in the arms and 
legs. The patient had incomplete sensory and motor im-
pairments. Computed tomography (CT) and magnetic 
resonance imaging (MRI) revealed a heterogeneous mid-
line lytic vertebral lesion extending from C2 to C4 with 
retropharyngeal and paravertebral extensions (Fig. 1A–
C). The tumor had epidural extension and resulted in 
anterior medullar compression with right vertebral artery 
encasing (Fig. 1D–F). 

2) Second case
A 23-year-old woman presented an 8-month history of 
dull cervical pain associated with paresthesia in both 
arms. One month prior to admission, she started experi-
encing decreased muscle strength in both legs and sub-
sequently in both arms. CT and MRI revealed a hetero-
geneous, midline lytic vertebral lesion, extending from 
C2 to C3. The tumor extended ventrally to the anterior 
longitudinal ligament with epidural extension dorsally 
and anterior medullar compression (Fig. 2A). 

3) Staging
The American Spinal Injury Classification Impairment 

Scale [5] and Frankel scale were D in both cases. Both 
patients were diagnosed with a tomography-guided Tru-
cut needle biopsy (Fig. 2D). First case: Enneking et al. [6] 
IB and Weinstein–Boriani–Biagini (WBB) classification 
[7] concentric extension A–F and radial extension 3–9. 
Second case: Enneking 1B and WBB A–E/5–8. 

2. Surgical technique 

1) First case
The patient was placed in the prone position. We used 
a midline incision from inion to C7 with subsequent 
midline posterior cervical muscles dissection. Posterior 
bilateral laminectomies and facetectomies of C2–C4 were 
performed. The left vertebral artery was dissected away 
from the tumor margin. The right vertebral artery was 
encased 270° by the tumor, the distal portion of the verte-
bral artery that was tumor-free was clamped with a non-
traumatic vascular clamp and somatosensory-evoked 
potentials (SSEP) were recorded during the next 30 min-
utes. No changes were detected, and a second proximal 
clip was used to resect the vertebral artery along with the 
tumor. The C2–C4 nerve roots on the right side were also 

Fig. 1. Preoperative images of the first case. Computed tomography (A, axial; B, coronal; and C, sagittal) and magnetic resonance 
imaging (D, axial; E, coronal; and F, sagittal). 
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encased and transected. Occipito-cervical fixation was 
performed using contoured titanium rods fixated with 
four titanium screws for occipital fixation and six poly-
axial titanium screws for lateral mass at C5–C7 (Fig. 3). 
The posterior bony elements were completely removed 
to facilitate en bloc spondylectomy at the second stage of 
the procedure. 

Second stage: The patient was placed in the supine 
position (Fig. 4). A tracheostomy tube was placed, and 
a midline skin incision from the lower lip to the hyoid 
bone was made. The mandible and the hyoid bone were 
exposed, and a midline mandibulotomy was performed 
using a reciprocating saw. A midline glossotomy allowed 
direct observation of the posterior pharyngeal wall. The 
soft palate, pharyngeal mucosa, constrictor muscles, buc-
copharyngeal fascia and prevertebral muscles were split 
and retracted. The clivus, cranio-cervical junction, and 
C1–C4 were exposed. Peripheral devascularization of the 
retropharyngeal and paravertebral extension of the tumor 
was performed with bipolar coagulation. Discectomy of 
C4–C5 allowed visualization of the ventral dura, which 
was not infiltrated and was preserved, providing us the 

dorsal limit of our resection (Fig. 5A). After resecting the 
posterior longitudinal ligament, spondylectomy of C2–
C4 was performed by en bloc drilling of the inferior and 
superior borders with a diamond drill at the transverse 
foramen. After the en bloc marginal resection (Fig. 5B), 

Fig. 2. Second case. (A) Preoperative sagittal magnetic resonance imaging (MRI). (B) Postoperative sagittal MRI reveals no re-
sidual tumor. (C) Intraoperative photograph, showing the anterior cervical plate placed from C1–C4. (D) Microscopic photograph, 
demonstrating classical tumor lobules separated by bands of fibrous tissue (Masson’s trichrome stain, ×50). (E) Lateral plain radio-
graph of the two-column reconstruction.
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Fig. 3. Artist’s illustration of the posterior stage (occipitocervical fixa-
tion) of the surgery from the first case. 
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reconstruction and anterior fixation was completed with 
a titanium cage filled with bone matrix and fixated with 

an anterior plate with two bicortical C1 and C5 screws 
(Figs. 5C, 6D). The pharyngeal wall, constrictor prever-

Fig. 4. Artist’s illustration of the anterior stage of the surgery from the first case. Extended oral transmandibular-transpharyngeal 
approach. Notice the extension of the approach with the addition of a glossotomy and mandibular osteotomy. The illustration 
shows the titanium cage before the anterior plate fixation. 

A B C

Fig. 5. Intraoperative images. (A) Notice the wide view allowed by the approach favoring marginal resection. (B) En bloc speci-
men. (C) Anterior reconstruction with a titanium cage filled with bone matrix and fixated with a plate. 
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tebral muscles, soft palate, and the tongue were approxi-
mated with interrupted 2-0 Vicryl. The mandible was ap-
proximated and secured with two plates that were fixated 
with four screws. Midline muscles were approximated 
with interrupted 2-0 Vicryl and the skin was closed with 
interrupted 3-0 nylon.

2) Second case 
First stage: Both vertebral arteries were isolated and tu-
mor invasion was not visualized. Cervical rod fixation 
was performed with lateral mass screws C1, C3, and C4 
(Fig. 2E).

Second stage: C3–C4 discectomy and corpectomies of 

C2 and C3 were performed. C2–C3 nerve roots from the 
left side were transected. A high-speed drill was used to 
cut across the base of the dens. This established the supe-
rior margin of the resection. No dura mater invasion was 
observed. The reconstruction and anterior fixation were 
carried out with a non-vascularized autologous fibular 
graft that was cut to size and fashioned to form a sharp 
upper end, which was embedded into the residual dens. 
The inferior end of the graft rested against the superior 
endplate of C4. An anterior cervical plate was then placed 
from C1 to C4, with two screws penetrating the anterior 
arch of C1, two penetrating C4, and one penetrating the 
fibular graft (Fig. 2C).

A B

C D

Fig. 6. Postoperative images of the first case. Magnetic resonance imaging (A, axial; B, coronal; and C, sagittal) reveals no evi-
dence of residual tumor and (D) the postoperative three-dimensional sagittal computed tomography reconstruction.
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3. Postoperative course 

Surgical times were 9 hours and 5 hours, respectively 
for both procedures with a blood loss of 2,100 mL for 
the first patient and 900 mL for the second patient. Both 
patients required nasogastric-feeding tubes that were 
removed on postoperative day 5, and the patients were 
started on fluids. Sialorrhea was observed for 1 week. A 
rigid collar was used for 2 months. The exteroceptive sen-
sory and motor functions improved to active movement 
and full range of motion against full resistance, with post-
operative ASIA E and Frankel E scores. They continued 
aggressive rehabilitation, and postoperative imaging was 
negative for any residual tumor and revealed adequate re-
construction and stabilization of the spine (Figs. 2B, E, 6). 
The patients have now been followed up for 2 years with-
out any hardware failure. Patient 2 has completely fused. 
Patient 1 does not have fusion of posterior elements but 
remains without signs of hardware failure.

Discussion

1. Approach

Marginal resection requires a more extensive exposure to 
allow the surgeon access to the entire pathology [8]. Cer-
vical anterolateral approaches, such as the retrocarotid 
lateral [9] or anterior retropharyngeal approaches [10] 
have been proposed to decrease significant morbidity; 
however, degree of exposure attained with these lateral 
approaches may be limited for tumors such as chordo-
mas. We favor the extended transoral approach (Fig. 4), 
which provided us direct access to C3–C4 caudally and 
a wider surgical field. The midline allows the surgeon 
greater exposure without severing major muscles, im-
portant blood vessels, or nerves. Glossotomy is necessary 
when the lesion extends down to C2 or below [11]. As 
described previously by Arbit and Patterson [12], the cos-
metic deformity and functional loss are minimal despite 
the seemingly radical incision. 

The limitations encountered for cervical spine chor-
domas result from involvement of the dura, nerve roots, 
and vertebral arteries [3,9]. In our cases the duramater 
was preserved, but the resection included the right C2–4 
roots and right vertebral artery in one case (Fig. 3) and 
the C2–3 left roots in the other case with minimal func-
tional compromise; only mild dyspnea was documented 

for 3 days. Although there are few reports of serious com-
plications, the risk is significant despite variability in the 
radiculomedullary branches [3]. When a vertebral artery 
is involved, it has to be dissected above and beneath the 
encasing before attempting for marginal resection. An 
intraoperative occlusion test of the vertebral artery with 
SSEP is highly recommended to avoid fatal complications. 

2. Reconstruction

Anterior and posterior reconstructions are necessary 
after en bloc resection [13]. Instability after C2–C4 cor-
pectomies was corrected by adding a single anterior cage 
that was screwed with an anterior plate to the remaining 
osseous structures (Fig. 6D). In the second case, we used 
an autologous fibula graft and a cervical plate instead of 
the cage. Both were useful for the anterior column resto-
ration. We will compare the rates of fusion over time.

The decision to perform occipitocervicothoracic fusion 
is difficult because of the functional limitations it places 
on the patient by greatly reducing spinal mobility [14]. We 
decided to perform an occipito-cervical fixation in the first 
patient (Fig. 3) as we believed that stabilization of three 
segments below our resection was sufficient to provide 
biomechanical support with less functional limitation. In 
the second patient, the risk of construct failure was lower 
because it was a shorter segment (C2–C3); therefore, we 
decided to perform cervical fixation (Fig. 2E). 

En bloc resection is feasible in the cervical spine and 
may offer potential for a cure, particularly because the 
role of adjuvant therapy in chordomas of the cervical 
spine is not well defined. Even for large tumors that in-
volve a vertebral artery as in case 1, the decision to oc-
clude the vessel should be done using angiography or 
SSEP. Anterior and posterior reconstruction is extremely 
important, as it provides a rigid reconstruction that pro-
tects the medulla and decreases axial pain by properly 
stabilizing the cervical spine. 
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