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Anterior controllable anteriodisplacement and fusion for treatment of severe cervical ossification of posterior

longitudinal ligament
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[ Abstract] Objective To report a novel technique named anterior controllable antedisplacement and fusion
(ACAF) for the treatment of severe ossification of the posterior longitudinal ligament of the cervical spine, which allows
for direct decompression of the nerve without resection of the ossification, making up for deficiencies in traditional
anterior or posterior decompression. Methods The main surgical procedures of the ACAF included treatment of
intervertebral space, removal of the anterior part of vertebrae, installation of titanium plate and interbody fusion cages,
bilateral osteotomies of the vertebrae, and antedisplacement of the vertebrae ossification complex. The clinical data of
two patients undergoing this surgery for severe ossification of the posterior longitudinal ligament of cervical spine were
collected and analyzed. Results ACAF enabled direct decompression of spinal cord and nerve root through
antedisplacement of the vertebrae ossification complex. The two patients who underwent ACAF gained satisfactory
restoration with decompression of spinal cord and good recovery of neurological function, with no specific complications.
Conclusion ACAF surgery takes into account the effectiveness of anterior direct decompression and the safety of
posterior indirect decompression. Preliminary results shows that it can be used for severe cervical ossification of the
posterior longitudinal ligament.
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Fig1 Schematic diagram of surgical procedures of anterior
controllable anteriodisplacement and fusion surgery
A: Huge ossification of posterior longitudinal ligament of cervical
spine at the level Cj; B: Discectomy of intervertebral space; C:
Removal of the anterior part of centrum; D: Installation of titanium
plate and screw; E, F. Bilateral osteotomies of the vertebrae; G,

H: Antedisplacement of the vertebrae ossification complex
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Fig 2 Comparison of pre- and post-operative

lateral fluoroscopy of case 1
A: Pre-operative lateral X-ray image showing a massive mixed type
OPLL at Cz7; B: Post-operative lateral fluoroscopy showing the
ossification was transected behind the Cy/3 space, and the Csjs
ossification was hoisted and fused to an antedisplaced location.

OPLL.: Ossification of the posterior longitudinal ligament
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Fig 3 Comparison of pre- and post-operative CI' 3D reconstruction of case 1
A, F: Cs level of axial plane; B, G: C, level of axial plane; C, H: Cs inferior endplate level of axial plane; D, E: Central sagittal plane. A-D;.
Pre-operative sagittal CT image showing a massive mixed type OPLL at Cz7, canal narrowing rate was 85%; E-H: Post-operative sagittal CT
image showing the ossification was hoisted and fused to an antedisplaced location, the spine canal narrowing rate was 20%. OPLL: Ossification

of the posterior longitudinal ligament
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Fig 4 Comparison of pre- and post-operative magnetic resonance imaging of case 1
A, F: C; level of axial plane; B, G: C; level of axial plane; C, H: Cs level of axial plane; D, E; Central sagittal plane. A-D: Pre-operative
magnetic resonance imaging (MRI) showing severe compression of spinal aord at the level Cs5 and Cg/7 space; E-H: Post-operative MRI showing

the decompression of cervical spinal cord in each level; the morphology of spinal cord did not fully recover
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Fig 5 Comparison of pre- and post-operative
lateral fluoroscopy of case 2
A: Pre-operative lateral fluoroscopy showing degeneration and a
decrease in the lordosis of cervical spine; B: Post-operative lateral
fluoroscopy showing the ossification was hoisted and fused to an
antedisplaced location, fixed fusion was conducted on the level C;/4

with a zero profile fusion device

Fig 6 Comparison of pre- and post-operative CT 3D reconstruction of case 2

A, F. Cs level of axial plane; B, G: C; level of axial plane; C, H: C; inferior endplate level of axial plane; D, E: Central sagittal plane. A-D:

Pre-operative sagittal CT image showing osteophyte formation at the level Cs/4 space, and a massive continuous type OPLL at Cg-T;, canal

narrowing rate was 70%, axial CT showing the ossification mass was located on the middle, causing severe canal narrowing; E-H: Post-

operative sagittal CT image showing the ossification was hoisted and fused to an antedisplaced location, the spine canal narrowing rate was 5%.

OPLL: Ossification of the posterior longitudinal ligament
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Fig 7 Comparison of pre- and post-operative magnetic resonance imaging of case 2

A, F: Cs level of axial plane; B, G: C; pedicel level of axial plane; C, H: T; pedicel level of axial plane; D, E. Central sagittal plane. A-D.

Pre-operative magnetic resonance imaging (MRI) showing severe compression caused by disc herniation at the level Cs/s, Cy/5 and Cs/s space.

and it was caused by OPLL at the level Cs-T;; E-H: Post-operative MRI showing the decompression of cervical spinal cord in each level, the

signal of cerebral spinal fluid was observed in front of spinal cord at the level C;-T;, and the spinal dura was hoisted together with the OPLL

because of the adhesion between them. OPLL: Ossification of the posterior longitudinal ligament
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