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Introduction

The cervicothoracic junction is a transitional zone
between the lordotic cervical spine and the kyphotic
thoracic spine. Because the cervicothoracic vertebrae
are weight-bearing structures, destruction of these

Abstract:

Cervico-Dorsal junction is a transitional zone of spinal column. 360-degree fixation of
cervico-dorsal region in a single posterior approach is a difficult and challenging
procedure accounting the spinal cord decompression, posterior vertebral body
replacement and then posterior instrumentation. Here we have described a patient
who presented with features of spastic paraparesis and lower motor palsy of right
upper limb due to anexpansile bone mass on Rt side of cervico-dorsal region. He
underwent neuronal decompression and 360-stabilisation in a single posterior
approach. We review clinical and radiographic features of the patient; the
procedureunderwent as well as current other treatment options with reference to the
relevant literatures.
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vertebrae results in spinal instability, severe kyphotic
deformity and progressive neurological deficit, which
cause severe suffering for the patients!. Due to
complicated anatomical relationships of the region,
with the sternum, clavicles and mediastinum in the
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front and the scapulae in the back, surgical exposure
is usually less than satisfactory and making surgical
procedures even more challenging?.

Currently, approaches to the cervicothoracic spine
include conventional anterior cervical approach,
anterior approach combined with sternotomy or
manubriotomy, standard transclavicular approach,
approach by resection of the manubrio-clavicular
complex, anterolateral transthoracic approach, and
combined approaches. To choose a correct suitable
particular surgical approach depends on the
localization of the tumor, bone quality, previous
intervention, type of required reconstruction, patient’s
medical conditions and not least on surgeon’s
familiarity with the technique.

A vertebra may be enlarged by numerous benign and
malignant disease processes. The entire vertebra or
a portion of the bone may be affected. An expansile
vertebral lesion may be osteolytic, osteoblastic, or
mixed. The margin of a benign Iytic lesion is well
defined and sclerotic, whereas an aggressive,
malignant lesion shows ill-defined borders.
Paravertebral extension usually occurs with aggressive,
malignant lesions, but it may also be encountered in
benign lesions in the presence of a pathologic
fracture3. Bone expansion may occur in all directions,
or it may be confined to one on two planes,
necessitating multiplanar images to determine the full
extent of the lesion.

Here we describe a case of 360-degree cervico-dorsal
fixation in a single posterior approach following D1,
D2 spondylectomy.

Case Report

History and Examination

A 19 years old male with no significant past history
presented with neck pain for 9 months, tingling &
numbness of right upper limb along with progressive
muscle wasting and weakness for 3 months, lower
limb weakness for 1 month.He has no history of bowel
& bladder dysfunction, trauma, fever, night pain, cough,
shortness of breath, hemoptysis, weight loss.

On neurological examination,cranial nerves were intact
and normal cerebellar function withspastic
gait.Examination of Right upper limb revealed reduced
bulk & tone with muscle power MRC grade 4 in all
groups with diminished deep tendon reflexes. But,
Left upper limb examination revealed normal findings.
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Examination of both lower limbs revealed, bilateral
increased muscle tone, power was 4 in all group of
muscles, knee & ankle jerk exaggerated, planter
extensor but, both ankle and patellar clonus were
absent. Sensory examination findings were bizarre.
Local examination of spine revealed no abnormality.

General other systemic examination findings were
unremarkable.

Fig.-1: Gross wasting of right thenar and hypothenar
muscles

Investigation

MRI of cervical (Figure-2) spine shows enhancing
expansilemass involving D1, D2 and part of C7
vertebrae with marked spinal canal stenosis with right
sided corresponding exiting roots compression with
cervico-dorsal subluxation ( D/D: Giant cell tumor,
Aneurysmal Bone Cyst).

CT scan of cervico-dorsal junction (Figure-3) revealed
an osteolytic lesion involving right side of D1, D2
vertebral bodies with their posterior elements and
adjacent part of right 15tand 2" ribs with part of right
C7 lateral mass. Cervico-Dorsal subluxation can also
be appreciated here.

Surgery

He underwent D1-D2 spondylectomy followed by D1-
D2 reconstruction by expandable titanium cage,
fixation & stabilization of C5, C6 (both side), C7 (left)
lateral mass screw & D3, D4 pedicle screw & rod
connected by domino connector (Figure-4).

A midline incision was made from C3 to D6 vertebra.
Dissection was carried out laterally to expose lateral
masses of C5, C6, and C7. In dorsal spine, we
dissected laterally to expose costo-transverse joints
of D1 and D2 vertebrae on right side and transverse
processes on left side. Initially we removed posterior
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Fig.-2: Pre-operative MRI 2a. Multiple sagittal sections with MR myelogram showing extent of vertebral involvement
and dural tube compression, 2b.Post-contrast Coronal sections showing heterogeneous contrast uptake and
involvement of vertebra is more on the right side and cord is pushed towards left, 2c. Post-contrast axial
sections showing spinal canal stenosis and cord is compressed and pushed anteriorly and to the left.

Fig.-3: 3D reconstruction of CT scan of cervico-dorsal
Junction 3a. Anterior view, 3b.Posterior view.

portion of expansile bone mass with rongeurs. Then
dural tube along with right C7, D1, D2 nerve roots
were dissected from the lesion. Involved portion of right
18tand 2™ ribs were also removed. Then we dissected
dural tube anteriorly. Involved portion of D1, D2bodies
along with their right pedicles were removed. But,
healthy portion on the left side of their bodies was left
alone. Then we prepared the field for reconstruction
by removing end plates of D3 and C7 vertebrae. We
inserted lateral mass screws at left C5, C6, C7
vertebrae and pedicle screws at left D3, D4 vertebrae.
On the right side C5, C6 lateral mass screws and D3,
D4 pedicle screws were inserted. Cervico-dorsal
fixation and stabilization was done on left side with
rods connected by domino connector. Then self-
expandable titanium mesh cage was implanted in
between C7 and D1nerve roots from right side. After
adequate expansion of the cage we checked the
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Fig.-4: pictures at various stages of the operation, 4a. Just after exposure of the lesion, 4b. After partial
debulking yellowish blood degradation products can be appreciated, 4c. After decompression of neuronal
structures 4d. Screws and left rods with domino connector can be seen here 4e. Self-expandable titanium
mesh cage has been inserted in-between right C7 and D1 nerve roots 4f. Also right rods with domino connector

has been implanted.

correction of cervico-dorsal subluxation and implant
position with C-arm. Then cervico-dorsal fixation on
the right side was done with rods connected by domino
connector. After ensuring proper hemostasis wound
was closed in layers with a drain tube in situ.

Postoperative Course
Patient’s post-operative recovery was uneventful.
Stitcheswere removed on 12t post-operative day.

Neck pain subsided, spasticity resolved & muscle
power improved with no residual neurological deficit.
Post-operative radiological images (Figure-5)shows
correction of cervico-dorsal dislocation and confirms
well position of all implants. But unfortunately
histopathology from multiple centers could not give
any definitive diagnosis.

Fig.-5: 5a-preoperative and 5b-postoperative coronal reconstruction of CT scan; 5c-preoperative and 5d-
postoperative sagittal reconstructions of CT scan. In sagittal reconstruction, correction of cervico-dorsal

sublaxation can be appreciated.
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Discussion:

Exposure of the cervicothoracic junction continues to
be a challenge in spinal surgeries. With bony
structures including the sternum, clavicles and ribs in
the front and large vessels, the thoracic duct and
important nerves nearby, it is difficult to expose the
cervicothoracic junction anteriorly, and the procedure
is accompanied with high risks. Meanwhile, patient
suffering from cervicothoracicmass lesions is usually
complicated with regional kyphosis caused by bony
structure destruction, which presents a further
challenge to the surgeons*-®. As a result, for patients
with cervicothoracic SOL, itis essential to individualize
specific surgical approaches based on the location of
lesions to obtain optimal exposure and maximize
safety for the patients.

The conventional anterior cervical approach is the
simplest one, inflicting minimal damage to adjacent
structures, and thus yields early patient recovery. The
procedure is capable of exposing down to the T1-T2
segments. However, in regard to the T3 segment
diseases or surgeries that involve stabilization down
to the T3 segment, the approach may not provide
sufficient exposure. Other approaches may obtain
optimal T3 segment exposure, but the procedures
themselves are complicated and patients suffer from
high morbidity and high risk of mediastinal infections,
bone defects and nonunion, which to a great extent
impair the therapeutic effect of the surgery®10.

Sharan et al'! revealed that the T1-T2 disc could be
visualized in its entirety above the suprasternal notch
in 45.28% of patients but that the T2-T3 disc could be
exposed only in 14.15% from a radiographic analysis.
To expose the T3 vertebra, anterior approach with
manubriotomy would be necessary in 80% to 85%
cases!!-14,

For lesions involving the T3 vertebral body, it is possible
to achieve debridement through conventional anterior
cervical approach with or without partial manubriotomy,
but internal fixation is impractical due to the blockade
of nearby bony structures. In such cases, anterior
approach for internal fixation requires full sternotomy,
which demands high technical proficiency, leading to
increased morbidity and extending the recovery time
of the patient after surgery. However, approaching by
resection of the manubrio-clavicular complex might
induce shoulder girdle dysfunction?.

Combined, single-stage anterior—posterior approaches
are associated with an increase of perioperative

morbidity, especially in patients with poor medical
conditions due to cardiopulmonary diseases'®. The
efficacy and feasibility of a single-stage, circumferential
spinal cord decompression via a solely posterior
approach, as a less-invasive alternative procedure to
standard combined anterior—posterior approaches 6.

However, decompression and stabilization is indicated
in patients with spinal metastases or nonpathological
fractures who have high-grade epidural compression
with or without neurological deficit and three-column
instability. Metastatic spine tumors involve the vertebral
body in 70%'7 and a resection of more than 50% of
the vertebral body diameter usually requires
reconstruction of the body, as the main axial load is
transmitted through the anterior column?C, Here, an
anterior, transcavitary approach is often favored
because of excellent exposition and resection of the
affected vertebral body'®. Frequently the anterior
approach has to be combined with posterolateral
decompression in case of circumferential or dorsal
epidural mass. Then a 360-degree decompression and
fixation via a second dorsal approach might be
required. Among many, the major disadvantage of a
two-staged surgery is the higher morbidity due to
longer operation time and increased blood loss 8.

In most series similar to ours the decision for a single-
stage posterolateraltranspedicular approach with or
without reconstruction of the ventral column based on
the coexistence of poor medical conditions'7:20,
Titanium mesh cages or expandable cages filled with
bone or synthetic bone graft provide better ossification
in terms of long-term survivor?! The most common
complications resulting from posterior approaches are
wound infections, with a range from 10 to 62%2°. Post-
operative outcome of the patientis measured on VAS
(Visual Analogue Scale) & ASIA (American Spinal Cord
Injury Association) impairment scale.

Our technique holds some limitation: first, during a
transpedicular approach the ventral dura may not be
visualized. However, since the posterior longitudinal
ligament (PLL) is often well palpable and separates the
tumor from the anterior dura, epidural tumor rests after
resection of the PLL are unlikely. Second, metastatic
tumor does not often involve the dorsal elements of the
spine'”. The transpedicular approach creates a new
route through tumor-free and viable spine elements. For
this reason, the transpedicular procedure was only
performed in case of pedicle involvement and therefore
existing tumor manifestation in the dorsal column.
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Conclusion:

It is technically difficult to properly place the cage
strut into the intervertebral space. There is no
convenient device for twisting, rotating, and properly
placing a cage strut inside the intervertebral space.
When needed, sacrificing T2 or T3 spinal nerves and
widening the internervous space for insertion of a wider
cage is allowable in selected cases. Single-stage
technique represents a procedure, which allows a fast
and save reconstitution/preservation of neurological
function and biomechanical stable gross total
resection. In conclusion, one-stage posterior 360°
stabilization and vertebral body replacement is a
useful technique for upper thoracic spine surgery.
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