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Abstract

Background: Anatomically, there isthe cervical vertebrae
in the cervical spine that are aligned with prominent cervical
lordosis. The third, fourth, fifth, in addition to sixth cervica
vertebrae have distinct features. The inferior and superior ar-
ticular facets form the lateral mass, which positioned antero-
lateral to the laminae.

Aim of Study: To describe the safety and efficiency of a
novel method for cervical spine stabilization using lateral mass
fixation.

Patients and Methods: A descriptive study was conducted
using a cadaver specimen in the Anatomy Department Morgue,
Beni Seuf University, in April 2025. The novel technique was
performed and evaluated using postoperative CT imaging.

Results: The entry point for screw insertion was 2 millim-
eters medial and inferior to the midpoint of the superior facet
line. Screws were directed 35° caudally and 20° laterally. CT
scans confirmed appropriate placement within the lateral mass,
with no cortical breaches. Application was limited to levels C4
to C6.

Conclusion: The new lateral mass fixation technique
shows potential as an alternative method for cervical stabiliza-
tion but requires further studies for validation and refinement.

Key Words: Cervical spine— Cervical vertebrae — New tech-
nigue — Lateral mass fixation.

Introduction

ANATOMICALLY,thereisthe cervical vertebrae
in the cervical spine that are aligned with prom-
inent cervical lordosis. The third, fourth, fifth, in
addition to sixth cervical vertebrae had special
characteristics[1].
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The inferior and superior articular facets form
the articular mass or lateral mass, anatomically the
lateral mass positioned anterolateral to the laminae

[2].

Articular processes are located directly poste-
rior to transverse process and its foramen trans-
versarium articular processes. There are two infe-
rior and two superior processes. Each process has
a smooth surface recognized as an articular facet.
The two superior facets will articulate with the two
inferior facets of the vertebra above, creating the
zygapophyseal (or facet) joints. They can be de-
fined as joints of the vertebral arch as the processes
themselves form on lateral bony elements of the
arch. The stacking of vertebrae forms a pathway
for spinal nerves, referred to as the intervertebral
foramen, through the articular processes, vertebral
arch, and the zygapophyseal joints of the vertebrae
that are adjacent. The intervertebral foramen per-
mits the spinal nerves at every vertebral level to
escape the vertebral canal. Lastly, the aimost of
the articular facets horizontal orientation in cervi-
cal spine contributes significantly to its extensive
range and variety of motion [3].

Fixation of lateral mass is a prevalentoperation
that is carved out in cervical spine. Numerous mod-
ifications for the procedures were described like
modification in the exist point, alterations entry
point, aswell as angulation of screw [4].

Fixation of lateral mass becomes the standard
method for posterior cervical stabilization aswell
asfixation for aseveral cervical indications involv-
ing: Cervical trauma, cervical spondylosis, deform-
ity, inflammatory illness, cancers, aswell asrevi-
sion operation [5].

Describe the effectiveness of this new technique
in cervical spine stabilization and its safety.
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Material and M ethods

A descriptive anatomical study was conducted
using a cadaver specimen at the Anatomy Depart-
ment, Beni-Seuf University, in December 2024.
The aim was to describe and evaluate a new trajec-
tory for cervical lateral mass screw fixation.

Oper ative technique:
« A midline posterior cervical incision was made.

* Musculature was dissected laterally, and self-re-
taining retractors have beenlocated.

» The facet joints from C3 to C7 were exposed.

* Borders of lateral mass are well defined medial,
lateral, superior and inferior.

» Laminectomy has beencarried out from C3 to C7.

* The entry point has been identified 2 millimeters
inferior and medial to the midpoint of superior
facet line.

» Screws have been directed 35° caudally and 20°
laterally.

* The technique was applied at levels C4 to C6. C3
was excluded due to facet breakdown; C7 was
excluded due to small facet size.

* Screw length was limited to 12mm.

Fig. (1): Entry point and angulation for the lateral mass screw.
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Evaluation:

Postoperative CT imaging was used to confirm
screw trajectory and placement.

Results

The novel lateral mass fixation technique was
successfully applied to a cadaveric cervical spine
from levels C4 to C6. The designated entry point
was located two millimeters medial and twomilli-
meters inferior to the midpoint of the superior fac-
et line. The screws have been directed at a caudal
angle of 35° and alateral angle of 20°, targeting
inferolateral border of lateral mass.

Postoperative evaluation using CT imaging
confirmed accurate screw placement within the
lateral massin all attempted levels, without corti-
cal breach or involvement of the vertebral cana or
neuroforamen. The technique was not applied at C3
due to facet breakdown encountered during dissec-
tion, and C7 was excluded owing to the facet joint
small size. The maximum screw length used was 12
mm, constrained by the anatomical dimensions of
the lateral mass and the proximity to neurovascular
structures.

Fig. (2): Postoperative CT sagittal view showing the trajecto-
ry of the screw.
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Fig. (3): Axia CT view demonstrating screw placement within the lateral mass.

Fig. (4): Postoperative 3D reconstruction showing direction of the screw into lateral mass.

Discussion

This research introduces a novelmethod for pos-
terior cervical lateral mass fixation with a distinct
entry point and screw trajectory. Unlike traditional
methods that employ neutral or cranial screw ori-
entation, this approach utilizes a caudal (35°) and
lateral (20°) direction. The entry point is slightly
inferior and medial to conventiona landmarks,
permitting for amodified trajectory that may offer
unique advantages in specific anatomical or patho-
logical scenarios.

Comparative analysis with established tech-
nigues highlights key variances. Roy-Camille et
al. [6] described a mid-lateral mass entry with 10°
lateral angulation and a perpendicular sagittal tra-
jectory. Mager!’ s technique [7] positioned the entry
point one millimeter medial and onemillimeter cra-
nial to the midpoint with twenty to thirty degree-
slateral and cranial angulation parallel to the facet
joints. Anderson [8] and an proposed similar entry
points but emphasized cranial angulation ranging
from 15° to 40°. An et a. [9,10] technique described
an entry point 1mm medial to center of the lateral

mass form C3 to C6 with 30° lateral angulation and
15° cranial angulation.

The primary benefit of thistechniqueliesin
itsinferolateral trajectory, which may reduce the
likelihood of violating the facet joint or encroach-
ing on the foramen in certain cases. However, the
technigque is not without limitations. The necessity
to restrict screw length to 12mm may compromise
bio-mechanical stability, particularly in osteoporo-
tic bone. Additionally, anatomical variations, as ob-
served at C3 and C7 in this cadaver, can limit the
universal applicability of this approach.

Further biomechanical validation and clinical
studies are warranted to determine the efficacy,
reproducibility, and safety profile of this modified
techniquein live surgical settings.

Conclusion:

The new lateral mass fixation technique shows
potential as an alternative method for cervical sta-
bilization but requires further studies for validation
and refinement. Further biomechanical validation
and clinical studies are warranted to determine the
efficacy, reproducibility, and safety profile of this
modified technique in live surgical settings.
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