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Abstract. – OBJECTIVE: The aim of this study 
is to investigate, through the analysis of a case 
report and the literature review, indications and 
contraindications of Interspinous Process De-
vice (IPD) in the surgical treatment of Lumbar 
Isthmic Spondylolisthesis (LIS).

PATIENTS AND METHODS: A 37-years-old 
male with L5-S1 grade 2 LIS, treated with IPD at 
another center, referred to us eight months lat-
er with a worsening of back and leg pain. A re-
vision surgery was performed with IPD removal 
and a L5-S1 TLIF.

RESULTS: Clinical evaluation highlighted an 
improvement of pain, functionality, and quality 
of life scores at six months (VAS 4; ODI 30; EQ-
5D 70) and twelve months follow-up (VAS 1; ODI 
20; EQ-5D 90). CT scan was performed at six 
months and one-year follow-up to evaluate the 
fusion rate and stability of the implant.

CONCLUSIONS: Given the pathologic anatomy 
and the biomechanics of LIS, IPD is ineffective in 
preventing further vertebral body slippage result-
ing in segmental kyphosis, because of the lack of 
connection between the posterior arch and the 
vertebral body due to the isthmic lesion.
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Introduction 

Interspinous Process Devices (IPDs) have been 
developed to provide a dynamic spinal stabilization 
in order to avoid or improve decompression in Lum-
bar Spinal Stenosis (LSS)1. IPDs placement reduces 
sagittal extension, intra-discal pressure, unloads fa-
cet joints, restores foraminal height and provides 
spinal stability being minimally invasive2-4. 

The use of IPDs has been investigated in the 
treatment of LSS due to Degenerative Spondylo-
listhesis with controversial results.

The aim of this paper is to investigate, through 
the analysis of a case report and the review of 
literature indications and contraindications, the 
use of IPDs in the treatment of Isthmic Spon-
dylolisthesis.

Case Report
A 37-years-old male suffered since several years 

of back pain because of L5-S1 grade 2 isthmic spon-
dylolisthesis. In June 2016 he underwent a L5-S1 
interspinous fixation at another hospital with no relief 
of symptoms. He was referred to our center eight 
months later, complaining a worsening of back pain 
and legs pain and bilateral paresthesia in L5. X-ray, 
MRI, and CT scan analysis revealed L5-S1 instability 
due to spondylolisthesis and L5 nerve root impinge-
ment due to bilateral foraminal stenosis (Figure 1). 
Clinical evaluation was performed by auto-admini-
stered questionnaires for pain (VAS, Visual Analog 
Scale), functionality (ODI, Oswestry Disability In-
dex) and quality of life (EQ-5D, EuroQoL-5D): VAS 
score was 8, ODI score 42 and EQ-5D score 50.

The Authors decided to perform a revision 
surgery consisting in interspinous device removal 
and L5-S1 transforaminal interbody fusion by 
insertion of a carbon fiber cage, posterior fixation 
with titanium screws and bone graft for spinal 
fusion5 (Figure 2).

The clinical evaluation highlighted an impro-
vement of pain, functionality, and quality of life 
scores at six months (VAS 4; ODI 30; EQ-5D 70) 
and twelve months follow-up (VAS 1; ODI 20; 
EQ-5D 90). CT scan was performed at six months 
and one-year follow-up to evaluate the fusion rate 
and stability of the implant6 (Figure 3).

Discussion

IPDs have gained popularity as a surgical 
treatment for lumbar spinal stenosis showing 
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to be effective in reducing symptoms of lumbar 
spinal stenosis thanks to a constant distraction 
of spinous processes7,8. The indications seem 
to be rather narrow, and the clinical efficacy of 
IPDs has to be still verified. However, IPDs are 
being extensively used beyond their classical 
indications with the inevitable risk of a clinical 
failure.

In the last decade, research focused on dege-
nerative spondylolisthesis (DS) producing (or 
worsening) lumbar spinal stenosis, highlighting 
it as a contraindication to the use of these devi-
ces9-14. Bohm et al14 reported about six patients 
treated by IPD because a grade I spondyloli-
sthesis; all patients reported improvement in 

symptoms since two weeks to two months, but 
all patients reported recurrence of symptoms, 
including back and leg pain and weakness or 
numbness in one or both legs; in some cases, 
these symptoms progressively worsened; all pa-
tients need revision surgery and fusion. The 
study published by Verhoof et al12 in 2008 is the 
most frequently cited study recommending that 
any degree of spondylolisthesis should be con-
sidered a contraindication for IPD placement. 
The authors reviewed the medical charts of nine 
patients affected by grade 1 spondylolisthesis 
and treated by IPD placement. They found that 
re-intervention was required in 67% of these pa-
tients. Bowers et al13 and Puzzilli et al14 endorsed 

Figure 1. Radiological assessment performed after the treatment of IPD placement, showing that isthmic spondylolisthesis is 
still present. Anteroposterior (A), lateral (B) and flexion standing (C) radiographs; axial (D) and sagittal (E) CT scan; sagittal 
MRI (F), showing the degeneration of the L5-S1 intervertebral disc.
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the recommendation that even grade 1 spondylo-
listhesis should be considered a contraindication 
for IPD placement. Puzzilli et al14 reported that 
in five cases of spondylolisthesis at three ye-
ars follow-up, IPD removal was required and 
followed by decompression with instrumented 
fusion. The authors concurred that IPD should 
not be used in patients with spondylolisthesis 
suitable for instrumentation with pedicle screws.

To the authors’ best knowledge, there are no 
reports available in the literature on the effective-
ness of IPDs in treating symptoms and preventing 
further slippage in lumbar isthmic spondyloli-
sthesis.

Pathoanatomy and biomechanics of LIS are 
completely different from that of DS in the pre-
sence of a lysis in the pars interarticularis that 
constitute a break in continuity in the posterior ar-
ch15,16. As a consequence, it becomes less effective 
in opposing to shear-stress forces so that anterior 
slippage might occur (Figure 4). Signs and symp-
toms are related to nerve roots compression and to 
mechanical instability associated to the slippage 
of the vertebral body. In this biomechanical envi-
ronment, there is no rationale to endorse the use 
of IPDs to prevent further vertebral body slippage, 
because of the lack of connection between the po-
sterior arch and the vertebral body.

Figure 2. Radiological assessment performed six months after the revision surgery, showing TLIF fusion rate grade 2 according 
to Williams’s Criteria. Lateral radiographs of the whole spine (A) and of the lumbar spine (B); axial (C) and sagittal (D) CT scan. 
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In the present report, the symptoms of the 
patient have been worsened by the use of IPD 
so that early revision procedure was deemed 
necessary. In particular, the choice to use it at 
L5-S1, which should be the most lordotic seg-
ment, produces a focal kyphotic deformity that 
makes long-term success even less likely to oc-
cur. The decision to revise it by circumferential 

fusion allowed to achieve a reduction by means 
of ligamentotaxis as reported by Sears17,18.

Conclusion

The most useful approach for the surgical 
treatment of isthmic spondylolisthesis remains 

Figure 3. CT scan performed at 1-year follow-up shows the stability of the implant and TLIF fusion rate grade 1 according to 
Williams’s criteria.

Figure 4. The interspinous device is ineffective in preventing further vertebral body slippage resulting in segmental kyphosis, 
because of the lack of connection between the posterior arch and the vertebral body due to the isthmic lesion. 
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a topic of controversy and debate. Concerning 
the use of IPDs in lumbar spondylolisthesis, 
they represent a contraindication for the treat-
ment of LSS due to grade 1 spondylolisthesis, 
and it represents an absolute contraindication 
also in case of isthmic spondylolisthesis, al-
though stronger evidence is required to endorse 
this conclusion.
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