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ABSTRACT:

Anterior cervical deformity extending to the lower retropharyngeal level needs to be explored in a wider fash-
ian than conventional transoral approach. This could be obtained with transmandibular incision. This report de-
scribes transmandibular approach to mid-cervical region in a patient with basilar invagination.

The patient had a short neck and khyphosis with severe spastic tetraparesis predominant on his left side. Ra-
diologic investigations showed basilar invagination, severe cervical lordosis with maximum on C5-6 levels and se-
vere cord compression on mid-cervical levels. He was operated on two consecuent sessions; first a C1-C7 poste-
rior laminectomy, and after 2 weeks a second operation: anterior decompression, deformity correction, anterior
fusion and plating. After tracheostomy, a midmandibular, paralingual swing approach was done. After a C5-6 an-
terior osteotomy and cord decompression, a wedge bone graft from iliac crest was inserted on the resection
space and cervical plate with 4 screws from C3-C6 was applicated in the resected anterior spine. During postoper-

ative follow-up period for 10 months his tetraparesis improved quite well and he could walk without external sup-
ports. He weared an external support with Halo vest for 6 months.

Transmandibular approach to anterior cervical spinal

dealed with conventional anterior cervical or transoral
cant morbidity.

pathologies with extended deformities not possible to be
approaches seems to be a reliable method without signifi-
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INTRODUCTION

There are two main approaches to the cervical
spine: anterior and posterior. Anterior exposure to the
upper cervical spine is limited due to anatomical ba-
riers such as tongue, mandible and pharynx. Several
operative approaches are described for that reason:
transoral (1, 7, 11, 12, 20), transcervical (19, 22, 24),
transcondylar (4, 22), tarnssphenoidal (16, 26), trans-
maxillar (6, 13, 17) and inftratemporal (4, 22) ap-
proaches. Most of these approaches are very limited
and not possible for surgical aims with wide exposure
such as fusion and instrumentation.

Mandibulotomy is an alternative for wide exposure
of high cervical region. It gives a view from clivus to
mid cervical region. There are two alternative routes
after mandibulotomy: first is through the midline with
a median glossotomy, second is a mandibular swing
approach in a paramedian position with a paralingual
extension through the floor of the mouth (2, 3, 9, 10,
14, 15, 18, 19, 21, 23, 24, 25).

This report describes transmandibular approach to
mid-cervical region in a patient with basilary invagi-
nation.
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CASE REPORT

A 56 years old male patient has admitted to our
neurosurgical department with a complaint of progres-
sive tetraparesis for 1 year. On physical examination
he had a short neck and khyphosis with severe spastic
tetraparesis predominant on his left side (Figure 1).
Neurologically his tetraparesis was so severe that he
was unable to walk and use his hands for eating and
wearing clothes. He had also urinary incontinence.

Direct X-rays (Figure 2), CT and MR imaging
(Figure 3) showed basilar invagination, severe cervi-
cal lordosis with maximum on C5-6 levels and severe
cord compression on mid-cervical levels. Cervical lor-
dosis was about 70° and maximum cord compression
was on this level both from posterior and anterior.
Functional cervical spine X-rays showed a 15° angu-
lation during extension. There was an additional com-
pression of pontomedullary junction from dysplastic
odontoid process. He had however no symptoms and
signs of cerebellar and brain stem involvement.

We operated him on two consecuent sessions. First
we performed a C1-C7 posterior laminectomy. 2
weeks after laminectomy a second operation was per-
formed: transmandibular anterior decompression on
C5-6 levels, deformity correction, anterior fusion and
plating.
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Figure 2. Lateral cervical x-ray showing basilary
invagination and severe lordotic angulation.

OPERATION

At the beginning of this second operation a Gard-
ner Wells traction with 2 kg weight was applicated.
After tracheotomy, a midmandibular incision converg-
ing to the right cervical skin incision was done (Figure
4). Mandible was transected on midline with a Gigli
saw (Figure 5). Two halves of the mandible were re-
tracted laterally. A silk suture helped to retract the

Figure 3. Sagittal T1-weighted MR image
showing severe cord compression on
midcervical levey, deformed and rudimented
odontoid process and C1 arch, some
compression to the pontomedullary junction.
Note that C5-6 level is just behind the tongue.

tongue to the left side (Figure 6). The incision was
followed in a paralingual fashion submucosally. Lin-
gual gingiva was incised at the side of the mandibulot-
omy and this incision was extended laterally through
the floor of the mouth up to the anterior pillar of the
soft palate. A lateral swing of the mandible permitted
exposure of the underlying sublingual gland and the
mylohyoid muscle. Mylohyoid muscle is divided.
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Figure 4. Incision line after tracheostomy.

Figure 5. Midmandibular usteotomy with
Gigli saw.

Figure 6. Mandibular swing approach to the
paralingual area with retraction of the tongue.
Transected right half of the the mandible is
retracted with fingers of the surgeon.

Similarly styloglossus muscle is divided. With finger

Figure 7. At the end of exposure the lordotic
angulation was shown between the blades of
self-retaining retractors. Uvulae, tongue and

retropharyngeal spaces are under retractors. ’

Figure 8. Postoperative lateral x-ray showing
anterior plate with some correction of the
deformity and wire stitches on the mandible.

palpation and dissection, the muscular attachment be-
tween the tongue base and lateral pharyngeal wall is
divided up to the hyoid bone. At the end of this dis-
section, tongue and epiglottis were retracted medially,
pharynx and mandible were retracted laterally. Two
self retaining retractors were used for exposure (Fig-
ure 7).

After a C5-6 anterior osteotomy and cord decom-
pression, a wedge bone graft from right iliac crest was



Vol.4 No.3
1993

Transmandibular Approach 78

inserted on the resection space and cervical plate with
4 screws from C3-C6 was aplicated from C4-C6 onto
the resected anterior spine. Screw fixations on the dis-
tal end were done from lower dissection site without
convering deep layers of two dissections. After clo-
sure of the mucosal incision mandible was fixated
with two stainless steel wires (Figure 8).

Postoperative period was uneventful except a tran-
sient difficulty on swallowing. Intensive oral irriga-
tions and cleaning and frequent oral suctioning was
done for the first 10 days postoperatively. Due to dif-
ficulty on swallowing, he could begin regular oral in-
take after 3 weeks. In addition to tracheostomy care,
nasogastric tube feeding was maintained for two
weeks. Durisg postoperative follow-up period for 10
months his tetraparesis improved quite well and he
could walk without external supports. He weared an
external support with Halo vest for 6 months. On fol-
low-up x-rays the lower screws of the plate were loos-
ened and a slight increase in the angulation was ob-
served.

DISCUSSION

This case report describes one patient with basilar
invagination, stenosis of the cervical spine in the mid-
cervical level (actually higher than expected due to
basilar invagination) and severe deformity at this lev-
el. Since we first performed a posterior laminectomy
for decompression and there was instability at this lor-
dotic level, an additional stabilization was necessary.
We could reach this aim with a wedge osteotomy plus
anterior decompression and instrumented fusion at the
top of lordotic level through transmandibular swing
approach. Since the C5-6 level was very high due to
invagination and transoral route could obtain a limited
area which would not permit an effective resection
and plating, we preferred transmandibular approach.

Becasue exposure of the anterior surfaces of the
upper cervical spine is difficult by the standard pre-
vertebral route, some surgeons (3, 9, 19) have devel-
oped retropharyngeal approaches to the upper cervical
spine (Table 1). These techniques are useful for ven-
trally placed tumors, for fusion of unstable interspaces
at C1-C2 and C2-C3, and for resection bone com-
pressing the cord, including anomalies and fracture
fragments of the odontoid process. The same ap-
proaches are also used for pathologies of the skull
base and clivus area (2,4, 5, 6, 8, 13, 16, 17, 22).

Table 1.

Anterior Surgery of the Upper Cetrvical Spine

Transoral

Transcervical retropharyngeal
Transsphenoidal
Transmaxillar

Transcondylar

Subtemporal

SEOLU B WA

Transmandibular

The subtemporal approach offers excellent expo-
sure of the infratemporal fossa and of the infralabyrin-
thine space. The exposure of the clivus and C1 body is
mainly lateral; and inferior extension is lacking. There
is good control of the carotid artery, the internal jugu-
lar vein, and the ninth through 12th cranial nerves.

Various tumors involving the high cervical spine
or the rostrum of the sphenoid and clivus are ap-
proachable through a mandibulotomy approach. The
deformities such as basilar invagination and romatoid *
arthritis are the other indications for this approach.

There are two different routes for transmandibular
approach (Table 2):

Table 2.

Transmandibular Approaches

1. Median labiomandibular glossotomy
2. Mandibular swing approach
= median mandibulotomy + paralingual extension

1. Median labiomandibular glossotomy. One of
the great disadvantages of this route is massive edema
of the tongue which could be seen occasionally fol-
lowing median glossotomy (18, 23).

2. Mandibular swing approach = Median mandib-
ulotomy with paralingual extension (23, 24, 25). It of-
fers extensive exposure of the midline and lateral (ip-
silateral to the exposure) compartments of the upper
cervical spine and the skull base. The particular disad-
vantage of this lateral approach is that there is a poten-
tial risk for damage to cranial nerves and the carotid
arteries. Transection of the lingual nerve and 12th cra-
nial nerve may be necessary.

Among the extensive approaches to the upper cer-
vical spine, the median labiomandibulotomy with
glossotomy affords excellent visualization of the en-
tire length of the clivus and C1, C2 vertebral bodies,
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which is; however, limited to the midline. There is no
neurovascular control, and access to the surrounding
areas, other than the upper cervical spine, is lacking.
The morbidity associated with this procedure is limit-
ed to a temporary tracheostomy and gastrostomy.

We preferred the first route to avoid from edema
of the tongue, and to gain access to the lower levels
which is not so easy with median glossotomy. It also
give as short distance to the target.

. The salient features of the procedure we used in
this case report are represented by a mandibulotomy
and by detachment of the pharynx from the skull base
through a combined oral and cervical approach. Am-
mirati at al (2) has modified the original approach of
Krespi (9, 10) for wider exposure of the skull base. In
this situation, there is full neurovascular control of the
internal carotid artery and lower cranial nerves with
the possibility of complete exposure of the intrape-
trous and intracavernous segments of the internal ca-
rotid artery on the side of the opening. This approach
which may be regarded as an expansion of the original
work of Krespi, with sacrificing the lingual nerve
should be considered when dealing aggressively with
extensive skull base lesions invading the midleni and
lateral compartments of the skull base. This approach
was also used for oral tumors (25). In addition to cli-
vus and anterior cranio-cervical junction, other adja-
cent areas, such as the infratemporal and pterygopala-
tine fossae, the sphenoid sinus, the cavernous sinus,
the anterior cranial fossa may be readily accessible.
The morbidity of this technique is represented by tem-
porary tracheostomy and gastrostomy tubes, and oral
prosthesis.

This approach, like all other complex skull-base
exposures, has built-in morbidity. Consequently, the
indications for its use should be carefully considered
and it should probably be reserved only for those cas-
es when a surgical cure or a significant palliation may
be achieved. For example it should only be performed
for benign pathologies like deformity correction and
tumors like chordoma and maningioma. As with all
complex skull-base procedures, this approach should
only be used by a specialist team that has extensively
familiarized itself with the complex anatomy of this

. ; . N
region and surgical techniques described!It is a long
lasting operation, it needs tracheostomy and a long
lasting postoperative nasogastric feeding. Postopera-
tive infection rate is a potential hazard, and it has
higher morbidity and mortaility rates compared to the
other approaches. But as in this case report it is an ef-

fective and safe method of anterior decompression
and fusion of the high cervical pathologies.

In conclusion, transmandibular approach to anteri-
or cervical spinal pathologies with extended deformi-
ties not possible to be dealed with conventional anteri-
or retrophayngeal or transoral approaches seems to be
a reliable method.
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