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Ligamentum Flavum Buckling Causing Immediate                 
Post-Operative Neurological Deterioration After an Anterior 
Cervical Discectomy: Case Report

ABSTRACT

█    CASE REPORT
A 48-year-old male taxi driver presented to our department 
with a 5-year history of neck pain and associated radicular 
pain and paresthesia in right upper limb. Since 20 days before 
admission, he had developed progressive weakness of all 
extremities and inability to walk. The preoperative neurological 
examination revealed spastic quadriparesis (motor power: 
3/5), positive Hoffman’s and Babinski’s signs.

Magnetic resonance imaging (MRI) of the cervical spine 
revealed C5/6 disc extrusion with subligamentous upward 
disc migration, significant canal compromise, and spinal 
cord hyperintensity in T2-weighted images (Figure 1A, B). 
Computed tomography (CT) scan did not show any bony 
compression (Figure 1C).

After induction of general anesthesia and successful fiberoptic 
intubation, the patient was carefully positioned without any 

█    INTRODUCTION

Anterior cervical discectomy and fusion (ACDF) has 
become one of the most frequently performed surgical 
procedures for the management of symptomatic 

cervical disc herniation world-wide. Despite the quite 
satisfactory clinical outcome of this procedure in the majority 
of cases, the associated complications such as postoperative 
hematoma, recurrent laryngeal nerve paresis, dysphagia, dural 
tearing, esophageal laceration, worsening of myelopathy, and 
vascular injury can be troublesome or life-threatening (3).

To the best of our knowledge, ligamentum flavum buckling has 
not been reported to be a cause of postoperative neurologic 
deterioration and spinal cord compression in literature. In this 
case report, we describe a patient with C5/6 cervical disc 
herniation who developed neurological deterioration just after 
ACDF due to infolding of the ligamentum flavum and spinal 
cord compression.

Neurological injury is a potential complication of anterior cervical discectomy (ACDF). Iatrogenic trauma, hypoxic-ischemic damage 
during surgery or epidural hematoma could cause neurological deterioration after surgery. This is the first case being reported 
of neurological deterioration after an anterior cervical discectomy due to ligamentum flavum buckling. The case illustrated an 
uncommon cause of cord compression after ACDF. Therefore, ligamentum flavum buckling should be considered as one of the 
potential causes for acute neurologic deterioration after an anterior cervical discectomy. While keeping this rare complication in 
mind, obtaining a quick post-operative imaging seems mandatory in early detection and establishing an appropriate management.        
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hyperextension. Microscopic C5/6 discectomy was performed 
in a standard manner. Sufficient spinal cord and bilateral nerve 
roots decompression under microscopic guidance were done 
and fusion was performed with inserting an intervertebral 
Polyether ether ketone (PEEK) Cage (Locking Cage cervical: 
HRCC®, EUROSPINE, France). A suction drain was left in 
the prevertebral space and the surgical wound was closed in 
anatomic layers. No inconvenient surgical or hemodynamic 
events occurred during surgery.

An immediate postoperative examination in the recovery unit 
revealed that the patient was unable to move his lower limbs 
and both distal parts of upper extremities.

An urgent MRI and CT scan were obtained and demonstrated 
posterior spinal cord compression because of infolding of 
the ligamentum flavum into the spinal canal at the level of 
discectomy. The PEEK cage was in its appropriate position 
(Figure 2A-D).

The patient underwent urgent posterior decompression with 
C4 to C6 laminectomies. Ventrally buckled ligamentum flavum 
that impinged on the thecal sac was seen. Infolded ligamentum 
was excised and the surgical wound was meticulously closed 
in anatomic layers. The patient showed rapid motor power 
improvement (3/5) in upper and lower extremities bilaterally 
the day after the second surgery.

One month after surgery and undergoing simultaneous 
rehabilitation, he had gained considerable improvement in 
muscle strength and was able to walk without aid. Cervical 
spine MRI after one month demonstrated complete canal 
decompression (Figure 3).

█    DISCUSSION
Various ACDF-related complications have been previously 
reported in the literature. Although, the neurological compli-
cations associated with anterior cervical discectomy are 

Figure 1: A) Preoperative sagittal T2 
weighted MRI sections. There is C5/6 
disc extrusion and subligamentous 
upward migration with significant 
canal compression. No evidence of 
ligamentum disruption is seen. 
B) Preoperative axial T1 weighted 
MRI. Foraminal stenosis secondary 
to disc herniation is evident. 
C) Preoperative midsagittal 
reconstructed CT scan image.
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generally considered to be rare, they are clearly not negligible 
and sometimes lead to significant morbidity and mortality (1, 
3,5).

This paper documents the first report describing infolding of 
the ligamentum flavum as a cause of spinal cord compression 
and neurological deterioration after ACDF surgery. In spinal 
degenerative diseases because of ligamentum flavum 
protrusion into the spinal canal or foramens, radiculopathy, 
myelopathy or cauda equina signs and symptoms have been 
described (7).

Rhee et al. reported two neurological intact patients in whom 
neurological injury occurred due to infolding of the ligamentum 
flavum and spinal cord compression after reduction of cervical 
facet subluxations (8). In both the cases, the ligamentum flavum 
was torn and buckled during reduction; and patients improved 
neurologically with posterior decompression. However, no 
obvious radiological evidence of ligamentum flavum rupture 
or significant infolding was found in preoperative MRI scans 
in our patient.

Guppy et al. reported 2 patients who presented with myelopa-
thy that posterior buckling of ligamentum flavum in cervical 
extension resulted in severe stenosis and spinal cord com-
pression (4). We think that even a mild cervical hyperextension 
during intubation or surgical positioning could cause a pre-
vious insufficient ligamentum flavum to infold into the spinal 
canal and spinal cord compression. Thus, in cases of cervical 
soft disc herniation with severe canal compromise and deep 
neurological deficits, an awake intubation and meticulous pa-
tient positioning are re-emphasized.

Another plausible mechanism for developing acute quadripa-
resis in this patient is incorrect estimation of height of interver-
tebral cage inserted into the disc space. Over-distraction or a 
reduction in height of the disc space could result in ligamen-
tum flavum buckling (2). Theoretically, over-distraction may 
cause the anterior column to be distracted, while posterior 
column would be compressed. However, underestimation of 
the cage height may cause the motion segment to be com-
pressed. Both conditions may be, at least hypothetically, as-

Figure 2: A-C) Just postoperative sagittal T2 
weighted MRI. Note the spinal cord compression 
from posterior because of infolding of the 
ligamentum flavum into the spinal canal at the 
level of discectomy. D) Postoperative midsagittal 
reconstructed CT scan image revealed no evidence 
of cage displacement or bony compression. 
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anterior cervical discectomy has not been previously report-
ed. The possibility of ligamentum buckling should be consid-
ered in patients with deterioration in neurological status after 
this procedure and a quick post-operative MRI should be per-
formed. Furthermore, posterior decompression of the spinal 
cord could improve neurological deficits. So, the importance 
of early diagnosis and appropriate management is highly de-
manded.
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sociated with buckling of ligamentum flavum. In this case, the 
distance between anterior upper part of C5 vertebrae body 
and anterior lower part of C6 vertebrae body was increased 
(32.2 mm vs. 34.9 mm) while C5/6 interspinous diameter was 
decreased postoperatively compared to pre-operative CT 
scan (12.4 mm vs. 14.2 mm) (Figure 1C, Figure 2D). Therefore, 
choosing an appropriate size of the intervertebral cage based 
on pre -operative CT scan could avoid this complication.

Another pathology that could be responsible for acute 
quadriparesis in this scenario is flaval hematoma. Hematoma 
could be either spontaneous, traumatic, or due to bleeding 
tendencies (6, 9), but in this case no evidence of ligamentum 
flavum hematoma was found in postoperative MRI.

█    CONCLUSION
Although ACDF is a safe and effective procedure for symp-
tomatic cervical disc herniation, the complications associated 
with this procedure should not be underestimated. Spinal cord 
compression due to infolding of the ligamentum flavum after 

Figure 3: Cervical spine MRI one month after laminectomy 
demonstrated complete canal decompression. Lamina and 
ligamentum flavum have been resected at the levels of C4 to C6.


