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ABSTRACT
Background:  The incidence of spondylolisthesis increases with age and is more prevalent in women. “High-grade” 

(above grade II) occurs in 10% to 12% of affected individuals. Patients often present with back pain as well as leg pain, 
numbness, paresthesias, hamstring tightness, radiculopathy, and neurogenic claudication. If conservative therapy fails , the 
standard of care is fusion. However, despite its effectiveness in stabilizing the spine, fusion causes biomechanical load transfer 
to adjacent vertebrae, which can increase the risk of adjacent segment disease and reduce range of motion. These drawbacks 
are especially problematic for younger, more active patients who wish to maintain a high quality of life. In this report, we 
describe an innovative 360º, motion-preserving surgical approach utilizing 2 FDA-approved devices, the Prodisc L Artificial 
Disc Replacement and the Total Posterior Spine System, in an “off-label” investigational manner for the treatment of high-grade 
spondylolisthesis and associated disc space collapse.

Methods:  This case report is part of a multi-institution, Institutional Review Board-approved, prospective cohort trial. 
Subjective and objective outcomes were collected every 6 to 12 weeks. Patient satisfaction scores as well as patient-reported 
outcomes included neurologic examination, visual analog scale (VAS) back pain, VAS left leg pain, VAS right leg pain, Patient-
Reported Outcomes Measurement Information System (PROMIS), PROMIS physical health, PROMIS mental health, 12-
item short form (SF-12), need for repeat surgery, patient’s recommendations pertaining to their surgery, and postoperative 
radiographic dynamic x-ray images. A 36-year-old man presented to the clinic with complaints of progressive 7 to 8/10 low 
back pain with pain radiating down his legs bilaterally. The patient reported years of symptoms, only mildly managed with 
conservative therapy. He had been offered fusion by multiple surgeons. Imaging demonstrated progression of his known L5 to 
S1 grade II spondylolisthesis with severe disc space collapse to now grade III.

Results:  The patient’s Oswestry Disability Index improved from 16 to 2 (87.5%) at 3 months postoperatively. The 
patient’s VAS score for back, left, and right leg pain was 4.87, 2.41, and 1.51 preoperatively. All VAS scores decreased to 0 
by 3 months. The PROMIS physical health score of 14 remained relatively stable at 13 at 3 months. The SF-12 physical and 
mental component scores improved by 16.7% and 21.23%, respectively. By 6 weeks postoperation, the patient expressed high 
satisfaction of 8 out of 10, improving to 10 out of 10 by 3 months. Results have been maintained at 9 months.

Conclusion:  This case illustrates encouraging early data in support of a 360º arthroplasty concept in the treatment of 
high-grade spondylolisthesis.

Clinical Relevance:  This cutting-edge motion preservation work has the possibility of changing the landspace of 
spine surgery. The hope is that the technology and methodology provide an option for patients who would otherwise almost 
unequivocally undergo fusion.

Level of Evidence:  5.

New Technology
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INTRODUCTION

Spondylolisthesis is a spinal condition character-
ized by the forward slippage of 1 vertebral body over 
another. There are multiple types of spondylolisthesis 
affecting individuals of all ages. The lytic type affects 
younger patients and occurs in up to 4% to 8% of the 

population.1 The acquired or degenerative type com-
monly affects individuals older than 50 years, with a 
higher prevalence in older adults and in women.2,3 
Patients with spondylolisthesis frequently experience 
back pain but may present with additional symptoms 
such as leg pain, hamstring tightness, radiculopathy, and 
neurogenic claudication.4,5 The presenting symptoms 
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can vary along with the severity of spondylolisthesis, 
typically described using the Meyerding classification.6 
High-grade cases (grade >II), defined as having greater 
than 50% slippage, occur in approximately 11.3% of 
affected individuals.6–8 To manage the symptoms and 
progression of spondylolisthesis, especially in high-
grade cases, surgical intervention is often necessary. 
Fusion remains the conventional management strategy 
in these instances.9–14 However, despite its effectiveness 
in stabilizing the spine while simultaneously allowing 
for decompression of the neural elements, fusion limits 
the range of motion and biomechanical load transfer 
to adjacent vertebrae, increasing the risk of adjacent 
segment disease (ASD).15–17 These drawbacks can be 
especially problematic for younger, more active patients 
who wish to maintain the highest level of function and 
quality of life. In the setting of severe, symptomatic 
spondylolisthesis, limited surgical options outside of 
fusion currently exist. Proponents of arthroplasty and 
motion preservation are always seeking alternatives. 
Other than simple decompression for radiculopathy, 
pars repair in the young, and interlaminar stabilization 
in low-grade stable slips, lumbar artificial disc replace-
ment (ADR) has been another alternative (in an off-
label manner). When compared with fusion, lumbar 
ADR has demonstrated comparable pain relief and 
symptomatic improvement while preserving motion at 
the treated levels.18–20 However, spondylolisthesis and 
the often corresponding facet arthropathy have tradi-
tionally excluded patients from being candidates for 
lumbar ADR surgery.

Facet arthroplasty has emerged as a dynamic alter-
native to fusion, demonstrating promising outcomes in 
the treatment of single-level severe facet arthropathy, 
lumbar stenosis, and degenerative low-grade spondylo-
listhesis.21,22 Similar to ADR, dynamic stabilization and 
decompression with facet arthroplasty may yield several 
advantages over rigid fusions. Facet arthroplasty aims 
to restore physiological motion after a facetectomy 
and decompression while also maintaining the spine’s 
natural load distribution to mitigate ASD.23,24 Inter-
estingly, facet arthroplasty often requires a relatively 
healthy disc with good height, thereby limiting its use in 
the context of severe degenerative disc disease (DDD). 
Patients with spondylolisthesis will often present with 
both facet arthropathy and severe DDD, making them 
a unique challenge for the option of motion preserva-
tion. Since each underlying condition is in and of itself 
a contraindication for the other motion-preserving alter-
native, this patient population has almost entirely been 
treated with fusion. Furthermore, no current method 

exists to dynamically treat high-grade spondylolisthe-
sis. The development of a surgical construct capable of 
addressing both pathologies, simultaneously, without 
fusion, could create a paradigm shift in lumbar spine 
management.

In this report, we describe a case from a broader, 
ongoing clinical trial, assessing an innovative 360°, 
motion-preserving lumbar surgical approach utilizing 
2 FDA-approved devices, the Prodisc L ADR and the 
Premia Total Posterior Spine (TOPS) System, “off-
label,” in a young man with L5 to S1 grade III spondy-
lolisthesis and associated disc space collapse.

CLINICAL PRESENTATION

A 36-year-old man presented to the clinic with com-
plaints of progressive low back pain and pain radiating 
down his legs bilaterally. The patient reported years of 
symptoms, managed with extensive conservative and holis-
tic therapies, but there has been a significant exacerbation 
of symptoms over the past 6 months. He had been offered 
fusion by multiple surgeons in the past. The pain, rated at 7 
out of 10, was characterized by constant pulling and tight-
ness in the lumbar region, exacerbated by sitting, standing, 
and walking, and partially alleviated when supine. Prior 
imaging studies taken 15 months before the operation, 
including magnetic resonance imaging and radiography, 
had demonstrated an L5 to S1 grade II spondylolisthesis 
with severe disc space collapse (Figure 1). Conservative 
management included physical therapy, pain manage-
ment–directed injections, nonsteroidal anti-inflammatory 
drugs, Medrol dose packs, gabapentin, yoga, Pilates, and 
a personal trainer, all of which had provided initial long-
term relief, but their effectiveness diminished. The patient 
had declined previous recommendations for a fusion. On 
updated imaging taken 2 weeks before surgery (Figure 2), 
his anterolisthesis had progressed and was now catego-
rized as a grade III by 2 separate neurosurgeons and the 
reading radiologist.

On examination, the patient had a body mass index 
of 26.93. Neurologically, he had preserved strength (5/5) 
across all extremities, intact sensation to light touch, and 
a gait stable enough for heel, toe, and tandem walking, 
though lumbar tension increased with movement. Bilateral 
L5 radiculopathy was present, and deep tendon reflexes 
were rated at normal (2+) in the bilateral patellar and 
Achilles. The patient had negative Babinski and clonus 
reflexes bilaterally. He had significant pain exacerbation 
with torso flexion and extension and axial loading.

Given the patient’s reluctance toward conventional 
fusion and his symptomatic and listhesis progression, he 
was screened for enrollment in a novel, motion-preserving 
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clinical trial, combining 2 FDA-approved devices, the 
Prodisc L ADR and the Premia TOPS System in an “off-
label” investigational manner. The Prodisc L ADR aims to 
address the lost disc height, while the TOPS device aims to 
replace the incompetent facets at the same level. Both can 
(partially) improve the anterolisthesis. The combination 
potentially affords an otherwise “excluded” patient with a 
360° motion-preserving surgical option. After discussing 
potential risks, uncertainties, and the experimental nature 
of this procedure, the patient wished to proceed and pro-
vided informed consent. The patient formally enrolled in 
our Institutional Review Board–approved clinical trial.

OPERATIVE INTERVENTION

The operative intervention consisted of 2 stages. 
The operation took place at an ambulatory surgery 
center (ASC) with acute postoperative inpatient reha-
bilitation support. Stage 1 consisted of the anterior L5 
to S1 ADR; stage 2 was the posterior artificial facet 
replacement TOPS procedure. Stage 1 proceeded per 
standard. The anterior exposure was achieved by a vas-
cular surgeon. Using fluoroscopic guidance, the L5 and 
S1 vertebral bodies and disc space were identified, and 
a discectomy was performed to clear the space for the 

Figure 1.  Preoperative sagittal (left) and axial (right) magnetic resonance imaging taken 15 months before the operation demonstrating L5 to S1 grade II 
spondylolisthesis.

Figure 2.  Preoperative axial (left) and sagittal magnetic resonance imaging (right) taken 2 weeks before the operation demonstrating grade III spondylolisthesis.
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artificial disc implant. The discectomy was extended 
laterally with Kerrison rongeurs, and we appreciated 
the hypermobility of the spinal motion segment and 
meticulously released the posterior longitudinal liga-
ment to ensure adequate decompression. An artificial 
disc was selected based on fluoroscopic measurements 
and prepared. The implant was positioned with fluo-
roscopic guidance to restore disc height and partially 
reduce the spondylolisthesis. Stable somatosensory 
evoked potentials were maintained, no abnormal elec-
tromyography activity was appreciated, and final x-ray 
images confirmed the correct position and placement 
of the ADR. Once prone, the posterior incision was 
carried down to the L5 to S1 segment. Pedicle screws 
were placed bilaterally at L5 to S1, followed by com-
plete laminectomy and bilateral facetectomies. The 
pars defects were resected, and both the exiting L5 and 
traversing S1 nerve roots were visualized and decom-
pressed bilaterally. The TOPS implant was filled with 
saline and sized, then placed and adjusted anteriorly to 
accommodate the segmental angle and secured with 4 
standard set screws. Final imaging confirmed proper 
positioning with excellent re-alignment of the motion 
segment. After recovery, the patient was released from 
the ASC and sent to an inpatient rehabilitation unit per 
our protocol.

OUTCOMES

Subjective Outcomes

By 6 weeks postoperatively, the patient reported 
significant improvement in his lower back pain, his 
primary preoperative complaint. He noted that the pain 
and numbness in his left leg had significantly improved. 
He was already able to perform physical activities, such 
as sports, resuming work, more intense physical train-
ing, and strengthening exercises. This early functional 
recovery was encouraging and was maintained at the 
9-month postoperative check.

Objective Outcomes

Objective findings at the 6-week follow-up timepoint 
were consistent with the patient’s subjective improve-
ments. On examination, he remained neurologically 
intact, although some intermittent left radiculopathy 
intermittently recurred in the S1 dermatomal distribu-
tion. A postoperative computed tomography scan was 
performed to further assess the source of his left leg 
symptoms. This was carefully evaluated and found to 
be unremarkable and reassuring. Per protocol, weight-
bearing and dynamic x-ray images obtained at 6 weeks 
postoperatively (Figure 3) demonstrated intact hardware 
placement, alignment, and restoration of physiologic 

Figure 3.  Postoperative dynamic x-ray images: flexion (left) and extension (right) taken 6 weeks postoperatively.
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motion at the index level. By 3 months after the oper-
ation, the patient was completely pain free, and he 
remained pain free at 9-month follow-up.

Patient-Reported Outcomes

Postoperative patient-reported outcomes (PROs) 
demonstrated substantial improvements in pain, 
functional capacity, and overall satisfaction. These 
were assessed preoperatively and at 1-week, 6-week, 
3-month, 6-month, and 9-month postoperative fol-
low-up visits. The Table provides an overview of PRO 
across validated scales, including the Oswestry Disabil-
ity Index, visual analog scale (VAS) for back and leg 
pain, PROMIS Physical Function and Mental Health 
scores, and SF-12 Physical and Mental Component 
Summary scores. Patient satisfaction ratings, willing-
ness to recommend the procedure, and the necessity of 
any repeat surgeries were also captured.

Preoperatively, the patient’s Oswestry Disability 
Index score was 16, indicating moderate disability 

(Figure  4). The score increased to 44 at the 1-week 
wound check but decreased to 24 by 6 weeks and 0 by 
3 months. This was maintained at 6 months postopera-
tively. VAS score for back pain decreased substantially 
from 4.87 preoperatively to 0.16 at 1 week. There was 
a slight increase to 0.6 at 6 weeks (Figure 5). VAS for 
left leg pain increased to 5.1 at 1 week postoperatively 
before improving to 1.7 by 6 weeks. Right leg pain 
improved significantly from 1.51 preoperatively to 0.15 
at the initial visit. Remarkably, all VAS scores decreased 
to 0.0 by the 3-month postoperative follow-up. This was 
again sustained at the most recent 9-month visit.

The PROMIS Physical Function score initially 
remained unchanged at 13 (Table) for the wound 
check. This gradually increased with each subsequent 
follow-up to 16 at the 6-month follow-up visit. The 
PROMIS Mental Health score was 14 preoperatively, 
decreasing to 11 initially but stabilizing to near base-
line levels of 13 by 3 months postoperatively. The 
SF-12 Physical Component Summary score also ini-
tially decreased immediately after surgery but improved 

Figure 5.  Bar graph depicting visual analog scale (VAS) back pain scores 
across multiple visits.

Table.  Patient-reported outcomes: preoperative, wound check, 6 weeks postoperative, 3 months, 6 months, and 9 months postoperative.

Outcome Measure Preoperative Wound Check

Postoperative Follow-up

6 wk 3 mo 6 mo 9 mo

Oswestry Disability Index 16 44 24 2 0 4
VAS back pain 4.87 0.16 0.6 0.0 0.0 0.0
VAS left leg pain 2.41 5.1 1.7 0.0 0.0 0.0
VAS right leg pain 1.51 0.15 0 0.0 0.0 0.0
PROMIS Physical Function 13 13 15 16 16 15
PROMIS Mental Health 14 11 11 13 13 12
SF-12 Physical Component Summary 52.03 - 46.89 60.71 60.23 59.72
SF-12 Mental Component Summary 38.88 - 39.42 47.16 45.42 40.84
Patient satisfaction rating - 7 8 10 10 10
Repeat surgery? - Yes Yes Yes Yes Yes
Recommend surgery? - Yes Yes Yes Yes Yes

Abbreviations: PROMIS, Patient-Reported Outcomes Measurement Information System; SF-12, 12-item Short Form; VAS, visual analog scale.

Figure 4.  Bar graph showing the patient’s Oswestry Disability Index (ODI) 
scores across multiple visits. A decreasing trend in ODI scores over time 
suggests improvement in patient-reported disability levels.



Ament et al.

International Journal of Spine Surgery, Vol. 19, No. 4 367

notably past baseline by the 3-month follow-up visit 
(Figure  6). The SF-12 Mental Component Summary 
score improved at each follow-up appointment until the 
3-month visit. These scores were all relatively stable 
at 6-month follow-up, though they declined slightly at 
9-month follow-up.

Patient Satisfaction

By 6 weeks postoperatively, the patient expressed 
high satisfaction, rating his outcome at 8 out of 10. The 
patient’s satisfaction increased further to 10 out of 10 
by 3 months postoperatively, which continued at his 
9-month follow-up. He also affirmed at each postoper-
ative visit that he would recommend the procedure to 
others (Table).

DISCUSSION

To the our knowledge, by combining ADR with 
TOPS, this case represents the first of its kind “360° 
motion-preserving arthroplasty” in someone with grade 
III lumbar spondylolisthesis. It is important to note that 
this case report is part of a larger, Institutional Review 
Board–approved, clinician-directed trial with early 
encouraging results. A notable improvement in the 
patient’s preoperative symptoms, pain relief, analgesic 
reduction, and early return to activities of daily living 
and athletics/exercise incites encouragement for this 
novel construct and warrants further observation and 
investigation. For younger and active patients, motion 
preservation may be particularly advantageous by 
reducing biomechanical stresses on adjacent levels and 
decreasing the long-term risks associated with fusion. 
Despite fusion serving as the gold standard for spinal 

stability for decades, its limitations and risks are well 
documented.17,25 The increased risk of ASD through 
the disproportionate displacement of the mechanical 
load has been widely studied, revealing a multifacto-
rial etiology. Studies indicate that patients undergoing 
fusion for lumbar spondylolisthesis report high rates of 
subsequent interventions on adjacent segments, though 
the natural progression of preexisting disc degener-
ation remains a factor.26,27 Some reports suggest that 
ASD can manifest as early as 2 years postoperatively, 
with the incidence increasing over time.26,28,29 The use 
of motion-preserving implants may mitigate the risk 
of ASD by maintaining a more natural distribution 
of mechanical load across spinal segments. However, 
some studies show that although fusion may accelerate 
radiographic ASD, true symptomatic ASD correlates 
more strongly with disease progression and aging than 
fusion itself. This necessitates further study to fully elu-
cidate the nuances that precipitate ASD.16,17,25,30 Motion 
preservation may permit an accelerated return to activi-
ties of daily living and even elite-level activity.18,31 This 
benefit may translate into earlier return-to-work and 
less use of ancillary services and analgesics, imparting 
an even larger health care economic benefit.32–35

The combination of ADR and TOPS appears to have 
achieved multifaceted benefits in our early experience, 
allowing for decompression, disc height restoration, 
and segmental stability. Each device plays a distinct 
role in the restoration of function. The ADR maintains 
disc height with indirect neuroforaminal decompres-
sion, as well as partial anterior stabilization and cor-
rection of the anterolisthesis, while the TOPS appears 
to stabilize this correction, providing further posterior 
stability while allowing for motion after a comprehen-
sive posterior and posterolateral decompression. The-
oretically, the 2 devices also create a synergistically 
stable yet functionally dynamic construct that permits 
physiological movement without rigid immobilization.

The early favorable outcome in this case suggests the 
need for further rigorous study. The off-label use of ADR 
and TOPS, as an alternative to fusion in appropriate 
cases, is compelling and contributes to a growing body 
of evidence supporting motion preservation over fusion. 
Innovations such as the one reported here are necessary 
to continue to improve patient outcomes from complex 
spinal pathologies currently treated with traditional 
methods. As our fusion methods have improved, there 
has been a paucity of revolutionary surgical methods 
designed to achieve superior outcomes. However, sig-
nificant limitations must be acknowledged. While part 
of a larger prospective clinical trial, this represents an 

Figure 6.  Line graph illustrating 12-item Short Form scores over multiple 
visits.
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N-of-1 unique clinical experience, even within the trial 
cohort (this is the only patient with grade III spondylo-
listhesis). The data analysis remains in its early stages 
and has currently only been collected at a single center 
by 2 surgeons. However, additional surgeons and sites 
have started to participate. Furthermore, questions 
remain regarding the long-term durability, functional 
outcomes, and overall effectiveness of this device com-
bination compared with fusion. Concurrent biomechan-
ics and engineering studies are being conducted.

CONCLUSION

This case demonstrates the potential of the novel 
360° arthroplasty as an off-label combination of 2 
independently FDA-approved, motion-preserving 
devices—Prodisc L ADR and Premia’s TOPS—for 
treating high-grade lumbar spondylolisthesis. The 
patient’s rapid recovery and functional improvements 
provide encouraging early data as the field continues to 
strive toward motion preservation. While this could rep-
resent a paradigm shift and significant evolution in how 
we care for our spine patients, ongoing diligent research 
is warranted and is underway.

REFERENCES
	 1.	 Wang YXJ, Káplár Z, Deng M, Leung JCS. Lumbar degen-
erative spondylolisthesis epidemiology: a systematic review with 
a focus on gender-specific and age-specific prevalence. J Orthop 
Translat. 2017;11:39–52. doi:10.1016/j.jot.2016.11.001
	 2.	 Kunze KN, Lilly DT, Khan JM, et  al. High-grade spon-
dylolisthesis in adults: current concepts in evaluation and manage-
ment. Int J Spine Surg. 2020;14(3):327–340. doi:10.14444/7044
	 3.	 Bydon M, Alvi MA, Goyal A. Degenerative lumbar spon-
dylolisthesis: definition, natural history, conservative management, 
and surgical treatment. Neurosurg Clin N Am. 2019;30(3):299–304. 
doi:10.1016/j.nec.2019.02.003
	 4.	 Tenny S, Hanna A, Gillis CC. Spondylolisthesis. In: Stat-
Pearls. StatPearls Publishing; 2024.
	 5.	 Musa G, Castillo REB, Slabov MV, et al. Degenerative grade 
3 spondylolisthesis management: a case report and literature review. 
Cureus. 2022;14(9):e29374. doi:10.7759/cureus.29374
	 6.	 Meyerding HW. Spondylolisthesis. Surg Gynecol Obstet. 
1932;54:371–377.
	 7.	 Meyerding HW. Low backache and sciatic pain associated 
with spondylolisthesis and protruded intervertebral disc: incidence, 
significance, and treatment. JBJS. 1941;23(2):461.
	 8.	 Kalichman L, Kim DH, Li L, Guermazi A, Berkin V, Hunter 
DJ. Spondylolysis and spondylolisthesis: prevalence and associa-
tion with low back pain in the adult community-based population. 
Spine (Phila Pa 1976). 2009;34(2):199–205. doi:10.1097/BRS.
0b013e31818edcfd
	 9.	 Beck AW, Simpson AK. High-grade lumbar spondylolis-
thesis. Neurosurg Clin N Am. 2019;30(3):291–298. doi:10.1016/j.
nec.2019.02.002

	 10.	 Eismont FJ, Norton RP, Hirsch BP. Surgical management 
of lumbar degenerative spondylolisthesis. J Am Acad Orthop Surg. 
2014;22(4):203–213. doi:10.5435/JAAOS-22-04-203
	 11.	 Harris IE, Weinstein SL. Long-term follow-up of patients 
with grade-III and IV spondylolisthesis. Treatment with and without 
posterior fusion. J Bone Joint Surg Am. 1987;69(7):960–969.
	 12.	 Freeman BL 3rd, Donati NL. Spinal arthrodesis for severe 
spondylolisthesis in children and adolescents. a long-term fol-
low-up study. JBJS. 1989;71(4):594–598. doi:10.2106/00004623-
198971040-00015
	 13.	 DeWald CJ, Vartabedian JE, Rodts MF, Hammerberg 
KW. Evaluation and management of high-grade spondylolisthe-
sis in adults. Spine (Phila Pa 1976). 2005;30(6 Suppl):S49–S59. 
doi:10.1097/01.brs.0000155573.34179.7e
	 14.	 Peek RD, Wiltse LL, Reynolds JB, Thomas JC, Guyer DW, 
Widell EH. In situ arthrodesis without decompression for grade-III 
or IV isthmic spondylolisthesis in adults who have severe sciat-
ica. J Bone Joint Surg. 1989;71(1):62–68. doi:10.2106/00004623-
198971010-00011
	 15.	 Wang JC, Arnold PM, Hermsmeyer JT, Norvell DC. 
Do lumbar motion preserving devices reduce the risk of adjacent 
segment pathology compared with fusion surgery? A systematic 
review. Spine (Phila Pa 1976). 2012;37(22 Suppl):S133–S143. 
doi:10.1097/BRS.0b013e31826cadf2
	 16.	 Ren C, Song Y, Liu L, Xue Y. Adjacent segment degen-
eration and disease after lumbar fusion compared with motion-
preserving procedures: a meta-analysis. Eur J Orthop Surg 
Traumatol. 2014;24(S1):245–253. doi:10.1007/s00590-014-1445-9
	 17.	 Hashimoto K, Aizawa T, Kanno H, Itoi E. Adjacent segment 
degeneration after fusion spinal surgery-a systematic review. Int 
Orthop. 2019;43(4):987–993. doi:10.1007/s00264-018-4241-z
	 18.	 Park C-K, Ryu K-S, Lee K-Y, Lee H-J. Clinical outcome 
of lumbar total disc replacement using prodisc-l in degenerative 
disc disease: minimum 5-year follow-up results at a single institute. 
Spine (Phila Pa 1976). 2012;37(8):672–677. doi:10.1097/BRS.
0b013e31822ecd85
	 19.	 Zigler JE, Delamarter RB. Five-year results of the pro-
spective, randomized, multicenter, Food and Drug Administra-
tion investigational device exemption study of the ProDisc-L 
total disc replacement versus circumferential arthrodesis for 
the treatment of single-level degenerative disc disease. J Neu-
rosurg. 2012;17(6):493–501. https://doi.org/10.3171/2012.9.​
SPINE11498.
	 20.	 Berg S, Tropp HT, Leivseth G. Disc height and motion pat-
terns in the lumbar spine in patients operated with total disc replace-
ment or fusion for discogenic back pain. Results from a randomized 
controlled trial. Spine J. 2011;11(11):991–998. doi:10.1016/j.
spinee.2011.08.434
	 21.	 Pinter ZW, Freedman BA, Nassr A, et  al. A prospective 
study of lumbar facet arthroplasty in the treatment of degenerative 
spondylolisthesis and stenosis: results from the Total Posterior Spine 
System (TOPS) IDE study. Clin Spine Surg. 2023;36(2):E59–E69. 
doi:10.1097/BSD.0000000000001365
	 22.	 Coric D, Nassr A, Kim PK, et al. Prospective, randomized 
controlled multicenter study of posterior lumbar facet arthro-
plasty for the treatment of spondylolisthesis. J Neurosurg Spine. 
2023;38(1):115–125. doi:10.3171/2022.7.SPINE22536
	 23.	 Wilke H-J, Schmidt H, Werner K, Schmölz W, Drumm J. 
Biomechanical evaluation of a new total posterior-element replace-
ment system. Spine (Phila Pa 1976). 2006;31(24):2790–2796. 
doi:10.1097/01.brs.0000245872.45554.c0

https://doi.org/10.3171/2012.9.SPINE11498
https://doi.org/10.3171/2012.9.SPINE11498


Ament et al.

International Journal of Spine Surgery, Vol. 19, No. 4 369

	 24.	 Heuer F, Schmidt H, Käfer W, Graf N, Wilke H-J. Posterior 
motion preserving implants evaluated by means of intervertebral 
disc bulging and annular fiber strains. Clin Biomech (Bristol, Avon). 
2012;27(3):218–225. doi:10.1016/j.clinbiomech.2011.09.004
	 25.	 Harrop JS, Youssef JA, Maltenfort M, et al. Lumbar adja-
cent segment degeneration and disease after arthrodesis and total 
disc arthroplasty. Spine (Phila Pa 1976). 2008;33(15):1701–1707. 
doi:10.1097/BRS.0b013e31817bb956
	 26.	 Okuda S, Nagamoto Y, Matsumoto T, Sugiura T, Taka-
hashi Y, Iwasaki M. Adjacent segment disease after single segment 
posterior lumbar interbody fusion for degenerative spondylolis-
thesis: minimum 10 years follow-up. Spine (Phila Pa 1976). 
2018;43(23):E1384–E1388. doi:10.1097/BRS.0000000000002710
	 27.	 Aiki H, Ohwada O, Kobayashi H, et al. Adjacent segment 
stenosis after lumbar fusion requiring second operation. J Orthop 
Sci. 2005;10(5):490–495. doi:10.1007/s00776-005-0919-3
	 28.	 Nakashima H, Kawakami N, Tsuji T, et al. Adjacent segment 
disease after posterior lumbar interbody fusion: based on cases 
with a minimum of 10 years of follow-up. Spine (Phila Pa 1976). 
2015;40(14):E831–E841. doi:10.1097/BRS.0000000000000917
	 29.	 Pan A, Hai Y, Yang J, Zhou L, Chen X, Guo H. Adjacent 
segment degeneration after lumbar spinal fusion compared with 
motion-preservation procedures: a meta-analysis. Eur Spine J. 
2016;25(5):1522–1532. doi:10.1007/s00586-016-4415-6
	 30.	 Song KJ, Choi BW, Jeon TS, Lee KB, Chang H. Adja-
cent segment degenerative disease: is it due to disease progression 
or a fusion-associated phenomenon? Comparison between seg-
ments adjacent to the fused and non-fused segments. Eur Spine J. 
2011;20(11):1940–1945. doi:10.1007/s00586-011-1864-9
	 31.	 Reyes JL, Geraghty E, Coury JR, et  al. Return-to-play 
outcomes in elite athletes after cervical and lumbar motion pres-
ervation spine surgery: a systematic review. Spine (Phila Pa 1976). 
2025;50(2):122–128. doi:10.1097/BRS.0000000000005164
	 32.	 Eskandar T, Ahmed Z, Pan J, Agrawal DK. The 
decline of lumbar artificial disc replacement. J Spine Res Surg. 
2024;6(3):86–92. doi:10.26502/fjsrs0078
	 33.	 Stubig T, Ahmed M, Ghasemi A, Nasto LA, Grevitt M. 
Total disc replacement versus anterior-posterior interbody fusion in 
the lumbar spine and lumbosacral junction: a cost analysis. Global 
Spine J. 2018;8(2):129–136. doi:10.1177/2192568217713009

	 34.	 Upfill-Brown A, Policht J, Sperry BP, et al. National trends 
in the utilization of lumbar disc replacement for lumbar degenera-
tive disc disease over a 10-year period, 2010 to 2019. J Spine Surg. 
2022;8(3):343–352. doi:10.21037/jss-22-4
	 35.	 Fritzell P, Berg S, Borgström F, Tullberg T, Tropp H. Cost 
effectiveness of disc prosthesis versus lumbar fusion in patients with 
chronic low back pain: randomized controlled trial with 2-year fol-
low-up. Eur Spine J. 2011;20(7):1001–1011. doi:10.1007/s00586-
010-1607-3

Funding: The authors received no financial support 
for the research, authorship, and/or publication of this 
article.

Declaration of Conflicting Interests: 
Jared Ament reports infrequent payments for teach-
ing other surgeons techniques and pearls for the TOPS 
device from Premia Spine. However, none of the authors 
received funding related to this work.

Disclosures: Amir Vokshoor reports royalties/
licenses from Globus Medical; reports payment for a 
presentation from Orthofix; was a paid expert witness 
for a law firm; and is the president and founder of the 
Institute of Neuro Innovation.

Corresponding Author: Jared D. Ament, Neu-
rosurgery & Spine Group, 2901 Wilshire Blvd, Suite 
105, Santa Monica, CA 90403, USA; ​jaredament@​
gmail.​com

Published 24 June 2025
Copyright © 2025 ISASS. The IJSS is an open access 
journal following the Creative Commons Licensing 
Agreement CC BY-NC-ND. To learn more or order 
reprints, visit http:// ​ijssurgery.​com.


	The First Grade III Lumbar Spondylolisthesis Treated With the Novel 360° Artificial Disc/Artificial Facet Replacement Solution
	ABSTRACT
	INTRODUCTION
	CLINICAL PRESENTATION
	OPERATIVE INTERVENTION
	OUTCOMES
	Subjective Outcomes
	Objective Outcomes
	Patient-Reported Outcomes
	Patient Satisfaction

	DISCUSSION
	CONCLUSION
	References


