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Lumbar translaminar screw fixation

Types

In 1998, Di Lorenzo et al. proposed a less invasive direct procedure by utilizing a translaminar
approach (TLA) through a fenestration of the pars interarticularis, thus circumventing facetectomy or
hemilaminectomy in many cases. The increasing availability of high-definition imaging modalities
(MRI, CT) has contributed to the growing popularity of the TLA, since identifying the exact location
and extent of the spinal lesion is crucial for surgical planning to limit unnecessary biomechanical
damage and prevent intraoperative conversion to conventional approaches.

Several studies have demonstrated the feasibility, safety and efficacy of this technique to successfully
treat disc herniations affecting the foraminal and preforaminal regions 1) 2) 3) 4) 5) 6) 7).

The translaminar approach is the only “tissue-sparing” technique viable in cases of cranially migrated
lumbar disc herniation encroaching on the exiting nerve root in the preforaminal zones, for the levels
above L2-L3, and in the preforaminal and foraminal zones, for the levels below L3-L4 (L5-S1 included,
if a total microdiscectomy is unnecessary). This approach is more effective than the standard one,
because it resolves the symptoms; it is associated with less postoperative pain and faster recovery
times without the risk of iatrogenic instability, and it can also be used in cases with previous signs of
radiographic instability. The possibility to spare the flavum ligament is one of the main advantages of
this technique. For these reasons, the translaminar approach is a valid technique in terms of safety
and efficacy. Vanni et al., extensively analyzed and highlighted the tips and tricks 8).

<html><iframe width=“560” height=“315” src=“https://www.youtube.com/embed/r87vbFeRIaE”
frameborder=“0” allow=“autoplay; encrypted-media” allowfullscreen></iframe></html>

Case series

see Translaminar approach case series.

Indications

Short segment lumbar fusion.

Posterior component in a 360º fixation combined with interbody fusion.

<html><iframe width=“560” height=“315” src=“https://www.youtube.com/embed/sJHPFtadqcs”
frameborder=“0” allow=“autoplay; encrypted-media” allACowfullscreen></iframe></html>
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Pros

Small skin incision, minimal soft tissue disruption.

Decrease cost (fewer screws implanted)

Translaminar screw fixation represents an alternative operative technique to transpedicular screw
fixation systems for short-segment lumbar fusion that permits the use of a minimally invasive
strategy. The strategy behind this technique is to block the facet joints with perforating screws.

It is not known whether facet screw fixation can provide stability equivalent to pedicle screw fixation
during cyclical loading. Therefore, transfacet pedicle screw fixation and standard pedicle screw
fixation techniques were compared biomechanically.

Lumbar motion segments were tested under short-term and long-term cyclic loading conditions. For
the short-term phase, specimens were tested intact for six cycles (to 400 N or 4 Nm) in compression,
flexion, extension, lateral bending, and torsion. The specimens then were instrumented with bilateral
semicircular interbody spacers and pedicle screw instrumentation or transfacet pedicle screws, and
the testing sequence was repeated. For the long-term phase, 12 specimens were instrumented in a
similar manner and loaded to 6 Nm of flexion bending for 180,000 cycles.

For the short-term phase, both fixation systems had significantly greater stiffness and reduced range
of motion, as compared with the intact state. No differences were observed between the fixation
systems except in flexion, wherein transfacet pedicle screw specimens were significantly stiffer than
traditional pedicle screw specimens. For the long-term phase, the stiffness and range of motion did
not significantly increase or decrease over repetitive cycling of the instrumented specimens.
Furthermore, no significant difference between the fixation systems was observed.

The stability provided by both transfacet pedicle screw fixation and traditional pedicle screw fixation
was not compromised after repetitive cycling. In this model, transfacet pedicle screw fixation appears
equivalent biomechanically to traditional pedicle screw fixation 9).

see also Percutaneous Lumbar Transfacet Screw Fixation

Case series

The Core Outcome Measures Index, a multidimensional outcome questionnaire, was sent to 643
consecutive patients who had undergone lumbar fusion with translaminar screws between 1987 and
2004, for various degenerative conditions of the lumbar spine. Patients also rated the global outcome
and their satisfaction with treatment. Disc height was measured from preoperative radiographs using
the distortion compensated roentgen analysis method. 476 patients (74%) completed and returned
the questionnaire. Multiple logistic regression analysis was used to identify factors associated with a
good outcome.

After an average follow-up period of 10 years (range: 2-20 years) 352 of 476 patients (74%) reported
that the operation had either “helped a lot” or “helped” (good outcome); 124 of 476 patients (26%)
declared that it “helped only little,” “didn't help,” or “made things worse” (poor outcome). Controlling
for potential confounders, a preoperative disc height <80% of that reported for a normal population
was the most significant unique predictor of a good outcome (OR = 14.86, 95% CI: 6.77-32.61, P <
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0.0001).

Translaminar screw fixation is a straightforward and effective technique for short-segment fusion in
the lumbar spine. For patients with a strict indication for spondylodesis, intact posterior elements
(lamina and facets) and a low preoperative disc height, translaminar screw fixation represents a
successful fixation technique in the lumbar spine with good long-term results 10)
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