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Debilitating pain or neurologic abnormalities can result from lumbar spine degenerative 

disease, which typically occurs with aging. Traditional therapy has involved decompression 

surgery followed by the potential need for lumbar fusion when minimally invasive therapies 

and pain management strategies are unable to relieve the patient's symptoms. A mechanical 

implant system called the Total Posterior Spine (TOPS) System has been presented as a 

dynamic substitute for fusion surgery after decompression. By offering multiaxial, three-column 

stabilization, the device-a dynamic posterior arthroplasty with pedicle screw insertion—

maintains range of motion, flexibility, and mobility. Percutaneous endoscopic discectomy was 

the original form of endoscopic spine surgery (ESS), which has since developed over 20 years 

ago. 

Introduction 

The Total Posterior Spine (TOPS) System first 

developed in 2003, provides an alternative. It aims to 

avoid spinal fusion drawbacks while achieving adequate 

decompression, preserving multiaxial stability, and 

restoring near-anatomic mobility. The TOPS System is an 

active single level prosthesis wedged between two pedicle 

screw-fixated titanium plates. It allows for side bending, 

axial rotation, and flexion/extension range of motion 

while limiting sagittal translation(1). It is currently 

indicated for LSS, spondylolisthesis, and facet arthrosis 

and has been increasingly proven safe and effective for 

these conditions. Despite this encouraging evidence, it 

continues to be an experimental device and thus, further 

high-quality studies are warranted.  

Nevertheless, the absolute values cannot be directly 

compared with in vivo conditions because no known 

preload could be simulated. Additionally, the hydrostatic 

pressure can only be determined accurately in a 

nondegenerated disc(2). 

1. Implant Characteristics 

 

As part of the overall development program on early 

designs of the TOPS system, a finite element analysis was 

performed on the implant by using ANSYS computational 

software. The original model developed for this 

theoretical stress analysis was a half-section 

representation of the device(3). The model was chosen 

because the device itself and the loading conditions on it 

were found to be symmetrical around the central plane. 

This hemi model analysis allowed for faster computation 

without loss of precision.  

Fig1. Implant parts of total posterior device 
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The total posterior arthroplasty system called TOPS 

Implant is a dynamic facet arthroplasty prosthesis that is 

designed specifically for the purpose of restoring 

segmental stability while preserving near anatomical 

motion characteristics after surgical decompression of a 

diseased, stenotic lumbar spinal segment(4). By using the 

TOPS prosthesis in lieu of arthrodesis and or rigid pedicle 

screw instrumentation after decompression, our goal was 

to gain experience with this novel means of treating 

patients suffering from spondylolisthesis and to achieve 

validated clinical low-back pain and neurological outcome 

scores that were at least equivalent to those of traditional 

posterior lumbar decompressive and fusion procedures. 

 
Fig 2. Types of Endoscopic Approaches 

2. Methods 

The Total Posterior Spine System 

The TOPS System includes the TOPS device and the 

pedicle screws used for its fixation. The device is designed 

to allow axial rotation, lateral bending, extension and 

flexion, and block sagittal translation. The device is 

implanted using a posterior surgical approach to replace 

the skeletal elements such as the lamina and the facet 

joints that are diseased and or removed during the 

decompression(5). The implant is available in various sizes, 

allowing a 1- level implantation at either the L2-3, L3-4, or 

L4-5 vertebral level. The indication for use of the TOPS 

implant is a grade I degenerative spondylolisthesis with 

facet degeneration and or moderate-to-severe spinal 

stenosis, with a 4-mm minimum intervertebral disk height 

and without Modic 1 signs of the neighboring vertebral 

bodies(6). Serious symptomatic facet arthrosis with 

vertebral misalignment and without pronounced 

instability is also an appropriate indication.  

Fig 3. Premia spine announces FDA breakthrough 

device designation 

The TOPS implant is based on a unique design comprising 

titanium plates with extending rods attached to pedicle 

screws. The plate’s orientation transverses the spinal 

column, above and below the resected facet joint, in 

contrast to typical fixation systems that connect pedicle 

screws with rods or fixation components oriented 

longitudinally, or in parallel, to the spinal column(6). The 

titanium plates are anchored to one another by an 

interlocking articulating core sealed within a 

polycarbonate urethane boot that resists motion in a way 

mimicking the elastic properties of the native facet 

capsule and posterior ligaments(9).  

 Functional mobility and intradiscal pressures of 

the L4–5 functional spinal unit motion segment in flexion, 

extension, lateral bending, and rotation was assessed 

sequentially at the initial intact state after bilateral 

laminectomy and functional total facetectomy after 

dynamic stabilization with the facet prosthesis. 

Additionally, the hydrostatic pressure can only be 

determined accurately in a nondegenerated disc(11). 

 
Fig 4. Assessing the bio fidelity of in vitro biomechanical 

testing of the human cervical spine 

3. TOPS Technique 

To achieve proper device alignment and optimal 

postimplant ROM, the surgery is performed with patients 

lying prone to maintain their neutral standing lordosis. 

Pedicle screws are placed parallel to the craniocaudal axis 

and symmetrical to the median plane of the spine, 

ensuring that the vertical distance between pedicle screws 

is the same on both sides(11). For TOPS placement need 

only be extended to the lateral aspect of the facet complex. 

Depending on the exact pathological features of the 

individual case, the degree of bone, synovium, and 

ligamentum flavum resection varied accordingly. Because 

the TOPS system serves functionally to replace the motion 

restraint of the native facet complex, a functional 

decoupling of both facet complexes was required. This 

was achieved by aggressive resection through the joint 

itself and or by removing the inferior articulating 

processes from the superior vertebrae(12).  
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Fig 5. Hyoid bone u-shaped bone located just above the 

larynx 

4. Model Design 

Patient informed consent and Institutional Review Board 

authorization were not required for this study since the 

patient cohort was extracted from an ongoing, multicenter 

RCT.12 Included patients were randomized 

preoperatively to receive either the experimental TOPS 

system or TLIF as the control arm(14). The conventional 

time horizon used to estimate cost and health utility is 2 

years. Additional postoperative periods examined in this 

analysis included 90 days, 1 year, 6 years, and 10 years.  

5. Load on the Pedicle Screw 

To evaluate the potential length of time that the TOPS 

prosthesis could maintain its pedicular fixation to the 

lumbar spinal segment, an assessment of the stress at the 

screw–bone interface was conducted(16). Because there is 

no established standard torque or strain value for lumbar 

pedicle screw pullout in the published literature, it was 

decided to compare the TOPS device with the Dynesys 

system (Zimmer Spine), which has a low incidence of 

fixation failure in long-term clinical series.26 

6. Advanced Techniques of TOPS 

The TOPS device is a unitary implant consisting of two 

titanium plates with an interlocking flexible articulating 

core. It has metal arms that connect horizontally to 

pedicles with four polyaxial pedicle screws(17). This device 

can be implanted after a standard decompression via 

removal of the lamina and medial facets. It is unnecessary 

to expose the transverse processes in this procedure fully. 

The operator can preserve the capsule and muscular 

attachments proximate to the superior facet complex. 

After adequate exposure, the spinal canal's decompression 

is achieved with the removal of lamina and facet joints(15).  

 

 

 

Fig 6. Total posterior spine system implant and B, 

permitted range of motion. 

7. Out Comes 

TOPS  has been shown in clinical studies to improve pain 

levels and maintain spinal range of motion. 

Simultaneously, the TOPS system preserves the natural 

biomechanics of the spine when assessing intervertebral 

disc strain and bulge(18). The Visual Analog Scale (VAS), 

Oswestry Disability Index (ODI), and Short Form 36 (SF-

36) were all utilised to quantitatively measures changes in 

pain and quality of life as a result of the implant. X-rays, 

CTs, and MRIs were additionally utilised to evaluate 

adverse events or unintended changes to the implant. 

Advantages of Using TOPS Alternative 

Primarily, the TOPS implant allows the spine to move in 

all directions – axial rotation, lateral bending, extension, 

and flexion. However, while it is doing that, the system 

blocks sheer forces that are naturally and continually 

exerted onto the low spine. These can be highly 

detrimental and damaging, especially when the patient is 

recovering from surgery(20). Clinical studies prove that this 

system offers immediate pain relief, which is sustained 

throughout the weeks, months, and years after the TOPS 

surgery. Spine improvement continues over time, and the 

patient sees an enhancement of their quality of life (11). 

Fig 7. Posterior lumbar interbody fusion. 

 

It takes more time to recover from the procedure, but the 

patient may never move fully as they did before the pain. 

Most importantly, patients have immediate pain relief that 

continues as they improve. For people with severe or 

moderate spinal stenosis with or without facet arthrosis (a 

bone spur) or spondylolisthesis (slipped discs), they can 

alleviate the persistent low back and leg aches (6). 

8. Risks Associated with posterior spinal implants, 

including the TOPS System 

▪ Removal, revision, reoperation or additional 

fixation after procedure. 

▪ Additional surgery due to loosening, breaking, or 

wearing. 

▪ Bone formation or fusion. 

▪ Difficulty placing the pedicle screws or TOPS 

device properly in the spine(25). 
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9. Conclusion 

These early findings demonstrate that, for patients with 

moderate to severe lumbar spinal stenosis, the TOPS total 

posterior arthroplasty device is a safe and useful 

substitute for fusion, even though longer-term, 

comparative data are required. Significant progress has 

been observed in ODI, VAS, and ZCQ scores at all intervals, 

including the preliminary follow-up after a year, according 

to clinical outcomes. There were no reported adverse 

events linked to the device, and all advertisement events 

unrelated to the device were in line with rates that had 

been published. With the recently started prospective, 

multicenter, randomized TOPS trial, sponsored by the 

Food and Drug Administration, these encouraging 

preliminary results call for additional research. The TOPS 

system has the ability to reduce back discomfort, preserve 

a range of motion that is nearly normal for extended 

periods of time, and prevent neighboring segment 

degeneration, according to data from this single-site 

experience of installing the system following a 

laminectomy. 
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