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Traumatic dislocation of the S1 polyaxial pedicle screw head: a 
case report
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Polyaxial screw head dislocation in the absence of a manufacture defect is extremely rare and represents 
a biomechanical overload of the screw, leading to early failure. A 58-year-old gentleman underwent 
instrumented fusion using polyaxial pedicle screws-titanium rod construct with interbody cage for 
spondylolytic spondylolisthesis at the L5/S1 level. He attempted to bend forward ten days after the surgery 
which resulted in a dislocation of the right S1 polyaxial screw head from the screw shank with recurrence 
of symptoms. He underwent revision surgery uneventfully. This case highlights the need to pay particular 
attention to the strength of fixation and the amount of release to avoid such a complication.
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Case Report

Introduction

Implant failure is not an uncommon complication following 
instrumented surgeries of the spine. However, polyaxial 
screw head dislocation in the absence of a manufacture defect 
is extremely rare and represents a biomechanical overload of 
the screw, leading to early failure.

Posterior pedicle screw fixation constructs revolutionized 
the way instrumented spine surgeries are performed in the 
1990s with many biomechanical and clinical studies showing 
its superiority over other existing constructs. Its strength in 
fixation stems from its ability to span 3 columns of the spine 
making them great tools in the correction of major spinal 
deformities. However, this results in a sudden transition of 
rigidity between the instrumented and non-instrumented 
spine, with increased stress also receding in this construct. 
Failure thus occurs either in the form of adjacent segment 
disease, loosening of the screw-bone interface or breakage of 
the implants. 

In this study, we report a rare early complication of implant 
failure following posterior instrumented interbody fusion of 
the lumbar spine at L5/S1 level. 

Case presentation

A 58-year-old gentleman presented with a 6 year history of 
lower back pain which was worse over the past 6 months. 
This was associated with radicular pain to the right buttock, 
posterior thigh, lateral leg and dorsum of the foot. The patient 
also complained of paresthesia over the same distribution. The 
pain was aggravated on bending backwards and he was unable 
to walk for more than 15 minutes due to his symptoms. He did 
not have any urinary or bowel complaints.

On examination, there was paravertebral spinal muscle 
spasms found and a midline bony step was palpable over 
the lower back. His lumbar excursion was limited to 4 cm. 
Neurological examination showed preserved power in both 
lower limbs with hyporeflexia noted over the right ankle 
jerk. Sensation was also normal in both lower limbs and the 
patient walked with a normal gait.

X-rays performed using EOS technology (Biospace 
Med, Paris, France) revealed a Meyerding grade 2 isthmic 
spondylolisthesis of L5/S1 associated with lumbosacral 
kyphosis and a balanced global spinal alignment. Slip angle 
was 20.1 degrees and dynamic X-rays showed movement 
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at L5/S1 associated with a vacuum sign at the interbody 
space (Figure 1). Following treatment with back care advice, 
analgesics and physiotherapy for 3 months, his symptoms 
did not improve and he was planned for surgical treatment. 

Computed Tomography (CT) confirmed the lysis defects 
at both pars interarticularis associated with asymmetrical 
olisthesis with the right side having a greater degree of 
slippage. This resulted in axial rotation of the vertebral. 
Prominent anterior and posterior syndesmophytes was also 
noticed on the CT images (Figure 2A). Magnetic resonance 
imaging (MRI) scan was also performed as part of the pre-
operative workup which showed mild central canal stenosis 
secondary to spondylolisthesis with severe bilateral foraminal 

stenosis resulting in compression of exiting L5 nerve roots 
(Figure 2B,C). 

The patient underwent the index surgery comprising of 
open bilateral decompression laminectomy, complete bilateral 
facetectomies, transforaminal lumbar interbody fusion using 
polyaxial pedicle screw (7.5 mm)-titanium rod (5.5 mm) 
construct with size 12 mm Polyetheretherketone (PEEK) 
cage and attempted reduction of the spondylolisthesis at the 
L5/S1 level. As the deformity remains stiff despite posterior 
release, decision was made intra-operatively to accept partial 
reduction of the sagittal deformity. Electromyographic signals 
were normal throughout the surgery. His immediate post-
operative recovery was uneventful and he was discharged on 

Figure 1 AP/Lat X-rays of the patient preoperatively.

Figure 2 CT and MRI scans of patient before operation.
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the 4th post-operation day. X-rays taken was shown in Figure 3.
Ten days after his index surgery, the patient attempted to 

bend forward to pick an item off the floor and felt a give in the 
back which was accompanied by immediate lower back pain. 
This was associated with a recurrence of right lower limb pain 
and numbness in the same distribution as his pre-operative 
symptoms.

Repeat X-rays revealed a dislocation of the right S1 
polyaxial screw head from the screw shank and a loss of 
reduction of his spondylolisthesis (Figure 4). The contralateral 

implants were otherwise unremarkable. CT scan confirmed 
these X-ray findings. In addition, no bony fracture or 
loosening of implants were noted (Figure 5).

In view of these findings, revision surgery was planned for 
the patient. During the surgery, the damaged right S1 screw 
(Figure 6) was removed and replaced by a larger size screw. 
The left S1 screw was also exchanged for a larger size screw as 
it was in the opinion that this screw might also be loose due to 
concentrated stress following failure on the right side. Indeed, 
the torque to remove the left screw was found to be lower 
although there was no frank loosening. Both L5 screws were 
inspected and retained. New S2-alar screws were placed under 
fluoroscopic guidance to increase the distal purchase at the 
sacrum in view of the likely high force required to fully reduce 
this deformity. The interbody cage was then removed. Annular 
release was performed using a cobb elevator bilaterally all the 
way to the anterior longitudinal ligament. Full reduction of the 
spondylolisthesis was then performed under electromyogram 
and fluoroscopic monitoring judiciously levering on distally 
tightened rods engaged in S1 and S2-alar screw heads. 

Thereafter, The patient had improvement of his 
symptoms post-operatively and was discharged 6 days after 
the second operation. His latest X-rays at 6 months of follow-
up showed bony union at L5/S1 (Figure 7). His ODI score was 
9 at 6 month follow up.

The dislocated polyaxial screw and the securing nut was 
sent for an independent laboratory evaluation. Analysis 
findings were consistent with overload of the multiaxial 
screw retaining ring and no evidence to suggest a defect in 
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Figure 3 AP/Lat X-rays of the patient post index surgery.

Figure 4 AP/Lat X-rays of the patient after bending forward.
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manufacturing of components were found. 

Discussion

Pedicle screw is an integral part of the spine surgeon’s 
armamentarium. It provides strength in reduction and 
allows rigid fixation for the treatment of wide array of 
spinal deformities (1). Failure of implants often results due 
to abnormal high stresses that are transmitted across the 
instrumentation before bony union occurs (2,3). Multiple 
modes of implant failure have been described in the literature 
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Figure 5 CT scans of the patient before revision surgery.

Figure 7 AP/Lat X-rays after the revision surgery.

Figure 6 Pictures of the dislocated polyaxial screw and the 
securing nut.
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which includes implant breakage, loosening and screw 
pullout (2-7). They often lead to poor patient outcomes and 
the need for revision surgery (4,5). The failure of implants 
from dislocation of the screw at the polyaxial head-neck 
junction has not been described in the literature. In this case, 
apart from the likelihood that the transmitted forces across 
the implant could have exceeded the ultimate tensile stress of 
the implant, mechanical weakness at the polyaxial head-neck 
junction may also have contributed to this rare complication. 
Results from laboratory testing showing no manufacture 
defects support a biomechanical cause which resulted in 
overload of the screw at this weak junction, leading to early 
failure.

Polyaxial screws are developed to ease the efforts in 
rod insertion at the expense of the screw strength and 
its capabilities in deformity correction (8-12). By having 
an articulating head-neck junction, the load to failure is 
inevitably weaker compared to monoaxial screws and has 
been shown in biomechanical studies (2,3,13). When these 
polyaxial screws are employed in surgery, several measures 
can be considered to avoid premature failure of these screws 
and can be demonstrated using this case study. 

Reduction of spondylolisthesis has been one of the 
most controversial topics in lumbar deformity surgery 
(5,14,15). Advocates of reduction emphasize the need 
to restore lordosis of the lower lumbar spine and overall 
sagittal balance which in turn has been shown to determine 
outcomes of deformity surgery (5,6,16) At the same time, 
the main objective of achieving bony union in these 
surgeries has always believed to be the key to surgical 
success (17,18). Reduction of the spondylolisthesis can then 
allow more overlapping surfaces for better interbody fusion 
to occur. Contrary to this, many other surgeons are also 
plagued by the high rates of neurological deficits following 
reduction of high grade spondylolisthesis (4-6). Although 
many parameters have been identified as risk factors 
resulting in neurological complications, some are not 
entirely modifiable and the outcome often unpredictable 
(5,6,19). As such, it may be prudent to consider the real 
need for reduction of high grade spondylolisthesis on a 
case-by-case basis. 

In the event that reduction is deemed necessary, adequate 
release is as important as delivering strength in the overall 
implant construct. Bilateral facet joint release is crucial in 
these cases and may be supplemented by anterior releases 
(17,20). In our case report, the patient underwent bilateral 
complete facetectomy during his index surgery. Albeit this 
posterior release, reduction was difficult and a suboptimal 

reduction was accepted by the surgeon. During the revision 
surgery, additional attempt was also made via the use of 
cobb elevator to release the annulus from posteriorly. This 
made the reduction of the olisthesis eventually possible. 
In terms of improving the strength of the fixation, several 
factors can be considered. This includes the use of larger 
diameter pedicle screws, medialisation of pedicle screws, 
bicortical pedicle screw purchase, cortical bone trajectory 
technique during insertion, cortical pedicle screws, and 
placement of more screws with multiple anchor points. In 
our case, further bicortical S2-alar screws were placed in 
addition to upsized S1 pedicle screws during the revision 
surgery. Moreover, larger interbody cages to allow an 
anterior strut support has also been proposed to improve 
the strength of the overall construct (17,21,22). 

Several authors have described varying techniques in 
the reduction of spondylolisthesis (4-8,23-26). Concerns of 
interference resulting from an earlier placed interbody cage 
generate the fear for cage displacement or screw pullout 
during the reduction process. In our case study, the initial 
cage size was 12 mm in height. This cage was removed for 
the reduction to take place during the revision surgery to 
reduce the possible interference caused by the interbody cage 
and the adjacent endplates. New cages were placed bilaterally 
only after sizing the interbody space post-reduction and 
smaller 10 mm height cages were then found to be more 
appropriate. In the author’s opinion, resistance from friction 
caused by an oversized cage could also have contributed 
to the increased stress transmitted across the posterior 
construct. Therefore it remains an option to consider to 
reduce the olisthesis without an existing interbody cage and 
to only gauge the appropriate size cage after reduction is 
achieved. In this way, both the reduction process and the 
sizing of interbody cages will not be compromised.

Lastly, this patient had an asymmetrical spondylolisthesis 
with the slippage worse on the right side compared to the 
left. In such a situation, more reduction occurring on the 
right side resulted in greater stress borne by the right sided 
screws. Whilst the posterior instrumentation may be bilateral, 
asymmetrical failure of implants will be more likely on the 
right side. As such, supplementary fixation should always 
be considered if there is any doubt in the screw purchase. 
Failure of the right sided polyaxial screw at the head-neck 
junction evidently demonstrates this point.
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