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INTRODUCTION:

The choice between PELD and OLD for managing lumbar disc herniation (LDH) remains debated. While both techniques
achieve comparable short-term outcomes, their long-term effects, particularly regarding the progression to spinal fusion,
are underexplored. This study evaluates the risk of subsequent spinal fusion associated with PELD versus OLD and
examines how patient demographics and comorbidities influence these outcomes.

This study evaluates the long-term risk of spinal fusion following percutaneous endoscopic lumbar discectomy (PELD)
versus open lumbar discectomy (OLD), with a focus on subgroup-specific differences, including age, race, BMI, and
comorbidities.

METHODS:

Study Design/Setting:

Retrospective, cohort study utilizing the TriNetX Research Network, analyzing patients from 2000 to 2023.

Patient Sample:

123,405 patients diagnosed with LDH between 2000 and 2023, including 93,853 PELD and 29,552 OLD cases. After
excluding spinal fracture, malignancy, infection and applying 1:1 propensity score matching, 29,552 matched patients
were included in each cohort.

Outcome Measures:

Primary outcome was the incidence of subsequent spinal fusion surgery following PELD or OLD. Subgroup analysis
included age groups, sex, race, lifestyle factors, and comorbidities.

Utilizing the TriNetX Research Network, we analyzed patients diagnosed with LDH between 2000 and 2023, including
93,853 PELD and 29,552 OLD cases. Propensity score matching was applied to create a 1:1 cohort to ensure baseline
comparability. Patients were followed for up to 20 years to assess the risk of subsequent spinal fusion.

RESULTS:

1,223,803 patients diagnosed with LDH were identified using TrinetX. After excluding spinal fracture, malignancy, infection
and applying 1:1 propensity score matching, 29,552 matched patients were included in each cohort. (PELD group: mean
[SD]age,48.0[13.7] years; 17039 males [57.7%]; OLD group: mean [SD]age,48.0[13.7] years; 17045 males [57.7%)]).
PELD significantly reduced the risk of spinal fusion compared to OLD over a 20-year follow-up (HR 0.706; 95% ClI: 0.656—
0.760). Subgroup analysis revealed consistent benefits across younger patients (20—45 years), high-BMI individuals, and
White and African American populations. However, PELD demonstrated limited effectiveness in Asian patients and those
with alcohol-related diseases.

DISCUSSION AND CONCLUSION:

PELD offers substantial long-term benefits in reducing the need for spinal fusion, particularly for younger, obese, and
racially diverse patients. These findings support PELD as a personalized surgical approach that minimizes invasive
burden while optimizing outcomes.




