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ABSTRACT

Platelet-rich plasma (PRP) injection has emerged as a novel intervention in the
management of chronic low back pain (CLBP), yet evidence regarding its biomechanical impact on gait
symmetry remains limited. This study aimed to assess three-dimensional gait mechanics and symmetry
following PRP injection and one-year post-discectomy in a male patient with CLBP.

[VETELE A single-subject case study was conducted on a 38-year-old male (height: 182 cm, weight: 99
kg, BMI: 29.9 kg/m?) with a history of L5-S1 discectomy. Three-dimensional motion analysis (Motion
Analysis Kestrel, Cortex software, version 8.0) and force plates (Kistler 9286 BA) were used to evaluate
the lower limb kinematics and ground reaction forces (GRF) during gait, seven days after PRP injection.
Spatiotemporal variables, joint range of motion (ROM) in all planes, and symmetry indices were
examined.

[HTE The greatest asymmetry was observed in the knee joint ROM in the frontal plane (swing: 69.78%,
stance: 66.77%) and in the transverse plane of the knee (swing: 40.89%) and ankle (stance: 40.25%).
Maximal symmetry was noted in the hip (transverse plane, swing: 4.31%). The GRF symmetry index
indicated pronounced asymmetry in the mediolateral direction (SI: 112.09%), while vertical and anterior-
posterior forces demonstrated acceptable symmetry.

Although PRP injection resulted in partial restoration of biomechanical symmetry in some
lower limb variables, significant asymmetry persisted in the frontal and transverse planes, especially
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Extended Abstract
Introduction

hronic low back pain (CLBP) is a preva-

lent musculoskeletal disorder that may

persist even after surgical interventions,

like discectomy, often leading to gait
impairment and reduced mobility. Platelet-rich plasma
(PRP) injection has recently gained attention as a regen-
erative treatment option for CLBP; however, its effect on
biomechanical gait symmetry remains unclear. The aim
of this case study was to provide a detailed three-dimen-
sional kinetic and kinematic evaluation of gait symmetry
in a patient with CLBP, following PRP injection and one
year after discectomy.

Methods

A 38-year-old male patient with a history of L5-S1 dis-
cectomy and ongoing CLBP participated in this study. Af-
ter obtaining ethics approval and informed consent, PRP
was injected under ultrasound guidance in the lumbosa-
cral region. Seven days post-injection, three-dimensional
gait analysis was performed at the biomechanics labora-
tory of Kharazmi University. Motion data were captured
using an 8-camera Motion Analysis Kestrel system (120
Hz), combined with two Kistler force plates (1000 Hz)
for ground reaction force (GRF) measurement. Forty-
eight reflective markers were affixed according to the
Helen Hayes protocol. The patient completed controlled
over-ground walking trials, and at least three valid gait
cycles were analyzed. Key measured variables included

Table 1. Summary of main gate findings
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spatiotemporal parameters, joint ranges of motion (ROM)
at the hip, knee, and ankle in all planes, three-dimensional
GRFs, and symmetry index (SI) calculated as Equation 1:

1. SI=(X-X:)/[0.5 < (Xi+ X5)] < 100
for right and left sides.

Results

Gait analysis revealed partial restoration of joint and
force symmetry following PRP injection. The hip joint
showed acceptable symmetry during swing in the trans-
verse plane (SI: 4.31%), but significant asymmetry in
stance (right: 13.96’, left: 8.82°, SI: 45.73%). Pronounced
asymmetries were detected in the knee joint, especially
in the frontal plane both during swing (SI: 69.78%) and
stance (SL: 66.77%); transverse plane symmetry of the
knee during swing was also reduced (SI: 40.89%). Ankle
symmetry was relatively acceptable during swing but
not during stance, with notable differences in frontal and
transverse planes (stance SI: 40.25%).

Mediolateral GRF showed severe asymmetry (right:
23.76 N, left: 84.37 N; SI: 112.09%), while vertical and
anterior-posterior directions maintained acceptable sym-
metry indices (2.29% and 10.55%, respectively). Despite
some improvement in several gait variables after PRP in-
jection, considerable asymmetries persisted, particularly
in the knee and mediolateral force components (Table 1).

Variables Right Left Symmetry Index (%)

Hip ROM (swing, transverse) 8.54 8.92° 431
Hip ROM (stance, transverse) 13.96° 8.82° 45.73
Knee ROM (swing, frontal) 11.93° 5.76 69.78
Knee ROM (stance, frontal) 12.88 6.43° 66.77
Knee ROM (swing, transverse) 6.04 3.99° 40.89
Ankle ROM (stance, transverse) 5.28 7.95 40.25
GRF (mediolateral) 23.76 N 84.37N 112.09

GREF (vertical) - 2.29

GREF (anterior—posterior) - 10.55
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Conclusion

PRP therapy after discectomy was associated with par-
tial improvement in gait symmetry, particularly in verti-
cal and anterior—posterior GRFs, but did not fully correct
asymmetries, especially those of the knee and in the me-
diolateral force components. Comprehensive biomechan-
ical analysis demonstrated persistent three-dimensional
gait deviations, suggesting the need for additional reha-
bilitation interventions to restore optimal gait symmetry
in patients with CLBP after regenerative or surgical treat-
ments.
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