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Introduction 
Low back pain is a prevalent condition affecting millions of individuals worldwide, 
often leading to significant disability and reduced quality of life. Among those 
affected, a subset of patients also experience radiculopathy, characterized 
by radiating pain, numbness, and weakness in the lower extremities due to 
nerve root compression. The flexion-relaxation phenomenon (FRP) is a notable 
biomechanical event observed in the lumbar muscles during forward bending, 
wherein muscle activity ceases at full flexion. This article presents a cross-
sectional investigation into the FRP in patients with LBP and radiculopathy, 
examining its implications for diagnosis, treatment, and understanding of 
these conditions. The FRP is a well-documented phenomenon in healthy 
individuals, characterized by the cessation of electromyographic activity in the 
lumbar erector spinae muscles during full trunk flexion. This relaxation allows 
passive structures such as ligaments and intervertebral discs to bear the load. 
In contrast, deviations from the typical FRP pattern have been observed in 
patients with LBP, suggesting alterations in neuromuscular control and spinal 
mechanics. This investigation aims to explore the characteristics of the FRP in 
patients with LBP and radiculopathy, contributing to a better understanding of 
the underlying pathophysiology and potential clinical applications [1-3].

Description 
A cross-sectional study design was employed, involving patients diagnosed 
with LBP and radiculopathy. Ethical approval was obtained from the institutional 
review board, and all participants provided informed consent. The study included 
100 patients with LBP and radiculopathy (age range: 25-65 years; 50 males 
and 50 females) and a control group of 50 healthy individuals matched for age 
and sex. Inclusion criteria for the patient group included a clinical diagnosis 
of LBP with radiographic evidence of radiculopathy and persistent symptoms 
for at least three months. Exclusion criteria were previous spinal surgery, 
neurological disorders, or any other condition affecting muscle function. Surface 
electromyography (sEMG) was used to record the activity of the lumbar erector 
spinae muscles. Participants performed a standardized forward bending task, 
consisting of three phases: upright standing, forward flexion to full trunk flexion, 
and return to the upright position. sEMG data were collected at a sampling 
rate of 1000 Hz and processed using bandpass filtering (20-450 Hz) to remove 
artifacts. The primary outcome measure was the presence or absence of 
the FRP, defined by a marked reduction in EMG activity (>50%) during full 
trunk flexion compared to upright standing. Secondary outcomes included the 
amplitude and duration of muscle activity during each phase of the movement. 
Statistical analyses were conducted using SPSS software, with comparisons 

between groups made using t-tests and chi-square tests as appropriate. The 
patient group and control group were comparable in terms of age, sex, and 
body mass index (BMI). The mean duration of symptoms in the patient group 
was 12.4 ± 5.6 months. The FRP was present in 90% of the control group 
but only in 40% of the patient group (p < 0.001). Among patients with LBP 
and radiculopathy, those with severe pain and greater functional disability were 
less likely to exhibit the FRP. Patients with LBP and radiculopathy showed 
significantly higher EMG amplitudes during forward flexion and full trunk flexion 
compared to controls (p < 0.01). The duration of muscle activity was also 
prolonged in the patient group, indicating sustained muscle contraction and 
reduced relaxation during full flexion [4-6]. 

Conclusion
The reduced prevalence of the FRP in patients with LBP and radiculopathy 
suggests alterations in neuromuscular control, potentially due to pain-related 
changes in muscle activation patterns and spinal biomechanics. Persistent 
muscle activity during full flexion may reflect a protective mechanism to stabilize 
the spine and prevent further injury, but it also indicates impaired relaxation and 
increased muscle fatigue. The findings of this study have important implications 
for the diagnosis and treatment of LBP and radiculopathy. The presence or 
absence of the FRP can serve as a diagnostic marker to identify patients with 
altered neuromuscular control and guide treatment decisions. Interventions 
aimed at restoring normal muscle activation patterns, such as targeted 
physical therapy and neuromuscular training, may improve clinical outcomes 
by reducing pain and enhancing functional recovery. This cross-sectional 
investigation highlights significant disparities in the flexion-relaxation 
phenomenon between patients with low back pain and radiculopathy and 
healthy controls. The absence or alteration of the FRP in these patients 
underscores the complex interplay between pain, neuromuscular control, 
and spinal biomechanics. Understanding these relationships is crucial for 
developing effective diagnostic and therapeutic strategies to manage LBP 
and radiculopathy. Future research should focus on longitudinal studies 
to explore the causal relationships and evaluate the efficacy of targeted 
interventions aimed at restoring normal neuromuscular function.
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