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CHRONIC NON-SPECIFIC LOW BACK PAIN  

AS A CONSEQUENCE OF FASCIAL FIXATION OF  

THE SAPHENOUS NERVE IN THE ADDUCTOR CANAL 
 

Abstract 

Objective. To evaluate the clinical efficacy of an osteopathic protocol aimed at 
the decompression of the neurovascular bundle in the adductor canal (Hunter's canal) 
and the restoration of longitudinal gliding of the saphenous nerve in patients with 
chronic non-specific low back pain (CNLBP). The study focuses on the hypothesis that 
fascial fixation of the saphenous nerve is a significant etiological factor for retrograde 
pain irradiation to the lumbar spine, mimicking radicular symptoms without structural 
root compression. 

Materials and Methods. A prospective interventional pre- and post-test study 
included 20 patients (aged 32–65 years, median 48 years; 8 men, 12 women) with 
CNLBP lasting more than 12 weeks and a positive saphenous nerve tension test (Prone 
Knee Bend Test, PKBT). Patients with MRI/CT-confirmed radiculopathy, polyneu-
ropathy, or prior spinal or hip surgeries were excluded. Therapy consisted of 4 sessions 
(at 7-day intervals) of myofascial release of the fascia lata layers, decompression of the 
adductor canal, and neurodynamic mobilization (sliding techniques) of the saphenous 
nerve. Assessment: Visual Analog Scale (VAS), Oswestry Disability Index (ODI), and 



 

Журнал «Перспективи та інновації науки»  
№ 5(63) 2026 

ISSN 2786-4952 Online 
 

 
2146 

PKBT angle goniometry. Statistical analysis: Wilcoxon nonparametric test (SPSS 
23.0). 

Results. A statistically significant reduction in pain (VAS from 65.0 [55.0–75.0] 
to 20.0 [10.0–30.0] mm, p<0.001) and functional limitations (ODI from 48.5% [40.0–
58.0] to 21.0% [15.0–30.0], p<0.001), as well as an increase in range of motion (PKBT 
from 95° [80–110] to 135° [125–140], p<0.001), was observed. A correlation between 
neurodynamic recovery and pain reduction was confirmed (r=0.82). 

Conclusions. Fascial fixation of the saphenous nerve in the adductor canal is a 
significant but underestimated factor in CNLBP. Targeted mobilization of the 
peripheral nerve effectively eliminates retrograde traction on the L2–L4 roots, reduces 
nociceptive irritation, and restores function. The results support the integration of 
neurodynamic and fascial techniques into multidisciplinary CNLBP rehabilitation 
protocols as a priority approach prior to invasive interventions. 

Keywords: chronic non-specific low back pain, saphenous nerve, fascia lata, 
Hunter’s canal, neurodynamics, myofascial release, double crush syndrome, 
osteopathy, neuromobilization. 
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ХРОНІЧНИЙ НЕСПЕЦИФІЧНИЙ БІЛЬ У ПОПЕРЕКУ  

ЯК НАСЛІДОК ФАСЦІАЛЬНОЇ ФІКСАЦІЇ ПІДШКІРНОГО 

НЕРВА В ПРИВІДНОМУ КАНАЛІ 

 
Анотація 

Мета: оцінити клінічну ефективність остеопатичного протоколу, спрямо-

ваного на декомпресію судинно-нервового пучка в привідному каналі (каналі 
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Гунтера) та відновлення поздовжнього ковзання підшкірного нерва у пацієнтів із 

хронічним неспецифічним болем у попереку (ХНБП). Дослідження акцентує 

увагу на гіпотезі, що фасціальна фіксація підшкірного нерву є значущим 

етіологічним фактором ретроградної іррадіації болю в поперековий відділ 

хребта, імітуючи корінцеву симптоматику без структурної компресії корінців. 

Матеріали та методи: проспективне інтервенційне дослідження з 

дизайном «до і після» включало 20 пацієнтів (вік 32–65 років, медіана 48 років; 

8 чоловіків, 12 жінок) з ХНБП тривалістю понад 12 тижнів та позитивним тестом 

натягу підшкірного нерва (Prone Knee Bend Test, PKBT). Виключено пацієнтів з 

радикулопатією, підтвердженою МРТ/КТ, полінейропатією, попередніми опера-

ціями на хребті чи стегні. Терапія складалася з 4 сеансів (інтервал 7 днів) 

міофасціального релізу листків широкої фасції стегна, декомпресії привідного 

каналу та нейродинамічної мобілізації (sliding techniques) підшкірного нерва. 

Оцінка: візуальна аналогова шкала (ВАШ), Oswestry Disability Index (ODI), 

гоніометрія кута PKBT. Статистичний аналіз – непараметричний тест Вілкоксона 

(SPSS 23.0). 

Результати: статистично значуще зниження болю (ВАШ з 65,0 [55,0–75,0] 

до 20,0 [10,0–30,0] мм, p<0,001), функціональних обмежень (ODI з 48,5% [40,0–

58,0] до 21,0% [15,0–30,0], p<0,001) та збільшення амплітуди руху (PKBT з 95° 

[80–110] до 135° [125–140], p<0,001). Кореляція між відновленням нейродина-

міки та зменшенням болю підтверджена (r=0,82). 

Висновки: фасціальна фіксація підшкірного нерва в привідному каналі є 

значущим, але недооціненим фактором ХНБП. Цільова мобілізація периферич-

ного нерва ефективно усуває ретроградну тракцію на корінці L2–L4, зменшує 

ноцицептивне подразнення та відновлює функцію. Результати підтримують 

інтеграцію нейродинамічних і фасціальних технік у мультидисциплінарні 

протоколи реабілітації ХНБП як пріоритетний напрямок перед інвазивними 

втручаннями. 

Ключові слова: хронічний неспецифічний біль у попереку, підшкірний 

нерв, fascia lata, канал Гунтера, нейродинаміка, міофасціальний реліз, double 

crush syndrome, остеопатія, нейромобілізація. 

 

Statement of the problem  

Chronic nonspecific low back pain (CNLBP), is one of the most complex and 

widespread medical and social problems of our time, significantly affecting the 

working capacity of people under the age of 50, contributing to their disability and 

placing a considerable burden on healthcare systems due to the need for long-term 

treatment, rehabilitation and social support [1,17]. From a medical perspective, CBP is 

characterized as a persistent pain syndrome lasting more than three months, without a 

clearly identified structural or pathological cause, which makes its diagnosis and 

treatment particularly challenging due to the absence of objective biomarkers and a 

polymorphic clinical picture, which often involves a combination of contraceptive, 
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osteopathic and psychogenic components, leading to the chronicity of pain through 

mechanisms of central sensitization in the nervous system [1,2,16,17].  

The pathogenesis of CCP is a multifactorial process based on the interaction of 

several components: biomechanical, tissue-related and neurophysiological. Sensiti-

zation plays a key role: peripheral receptors become hypersensitive to stimuli, and the 

central nervous system begins to pathologically amplify pain signals. It is these 

neuroplastic changes that determine the complex course of the disease and its tendency 

to relapse [1, 3, 4, 18]. 

 According to the World Health Organization (WHO) and European clinical 

guidelines, a significant proportion of lower back pain cases are classified as non-

specific, i.e. without an established direct link to verified morphological changes, such 

as protrusions or extrusions of intervertebral discs, spinal canal stenosis, spon-

dylarthrosis or other structural changes that can be detected using diagnostic methods 

[1,2].  

Clinical data demonstrate a low correlation between the intensity of pain and 

structural changes on MRI or CT, which are often asymptomatic age-related findings. 

It is not morphological defects but functional disturbances, in particular biomechanical 

imbalances in posture and myofascial chains, that play a leading role in the 

pathogenesis. These factors induce subclinical inflammation, leading to sensitization 

of the nociceptive system and the development of pain even in the absence of 

macrostructural pathology. Such a clinical-radiological dissociation highlights the 

limitations of a diagnosis focused exclusively on structural changes and points to the 

decisive role of neurophysiological and psychosocial factors in the genesis of pain 

[1,2,3,4,17].  

This clinical reality necessitates a re-evaluation of the traditional vertebrocentric 

model of pathogenesis, which has historically focused on local spinal problems as the 

primary cause of pain, and a shift towards a more integrative biopsychosocial approach 

with an emphasis on peripheral neurodynamic dysfunctions [3,4,18]. 

The medical rationale for this paradigm shift is based on an understanding of the 

nervous system as a dynamic structure, in which peripheral nerves (e.g., the saphenous 

or sciatic) are subjected to mechanical stress due to fascial adhesions, compression or 

impaired gliding, leading to retrograde pain radiation to the lumbar region without 

direct involvement of the spinal roots [3,4,18]. In the vertebrocentric model, pain was 

viewed primarily as a consequence of trauma or degeneration of spinal structures, but 

modern research emphasizes that chronicity is often associated with peripheral 

mechanisms, in particular the restriction of free nerve mobility within neurovascular 

bundles due to fascial densification, as well as impaired axonal transport of neuronal 

processes, which contributes to central sensitization and the formation of a pain cycle 

[3,4,5,6,18].  

Integrating the biopsychosocial model into this context allows us to consider not 

only biological aspects (e.g., neuromobilization to restore nerve dynamics), but also 

psychological (cognitive-behavioral factors) and social (occupational stressors), which 
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improves the effectiveness of therapy and prevents chronicity, with an emphasis on 

non-invasive methods such as physiotherapy and neurodynamic techniques 

[3,4,18,20,22,23].  

The saphenous nerve (n. saphenus) is the longest sensory branch and a direct 

continuation of the femoral nerve. The saphenous nerve accompanies the femoral 

artery in the anterior femoral sulcus and in the adductor canal (Hunter’s canal), emerges 

through the anterior opening of this canal together with the descending genicular artery, 

penetrates the broad fascia of the thigh and, accompanied by the great saphenous vein, 

descends along the lower leg to the medial edge of the foot. This pathway creates 

numerous ‘bottlenecks’ of potential mechanical conflict with fascial, muscular and 

aponeurotic structures [6,11,19]. 

 Physiologically, the nerve retains autonomous longitudinal mobility (up to 10–

15 mm of sliding during limb movements), which is facilitated by the low viscosity of 

hyaluronic acid in the extracellular matrix, allowing adaptation to changes in limb 

length and preventing excessive tension [5,6].  

Current data confirm the efficacy of neuromobilization and fascial release in 

chronic knee pain, particularly in cases with positive neurodynamic tests such as the 

Prone Knee Bend Test, demonstrating a significant reduction in pain and improvement 

in function without invasive interventions [3,4,12,18,20,22,23,24,25,26]. 

Analysis of recent studies and publications 

Current literature indicates that the term ‘non-specific pain’ often masks an 

undiagnosed specific soft tissue pathology. Studies (Mishchenko T.S., 2020; 

Korniienko V.V., 2021) highlight the multifactorial nature of pain. Anatomical works 

(Golovatsky A.S., 2017) describe in detail the topography of the saphenous nerve (n. 

saphenus) in the adductor canal (Hunter’s canal), yet clinical correlations between its 

compression in this area and lower back pain are rarely considered. There is evidence 

regarding the efficacy of manual techniques (Yurchak A., 2023; Shacklock M., 2005), 

but there are no clear protocols for working specifically with the fascial structures of 

the thigh in cases of lumbago. This necessitates the search for new therapeutic targets 

beyond the lumbar spine. 

 

Purpose of the article 

The aim of this study is to test the hypothesis that stimulation of peripheral 

segments of the subcutaneous nerve can alleviate pain in the lumbar spine without 

directly affecting the vertebral structures. 

Design and participants 

The study was designed as an open-label prospective clinical observation with a 

pre-test/post-test design. The study involved 20 patients (8 men, 12 women) who 

presented with complaints of chronic lower back pain (duration > 12 weeks). Prior to 

the start of the study, each patient provided voluntary written informed consent to 

participate in the research, as well as permission for the use and processing of personal 

data for scientific purposes. 
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Inclusion criteria: 

1. Pain intensity on the VAS ≥ 30 mm. 

2. Positive neurodynamic test (Prone Knee Bend Test): reproduction of habitual 

pain in the lower back or anterior thigh when bending the knee whilst lying prone to 

less than 120°, confirmed by systematic reviews as a valid diagnostic method [8,12]. 

3. Absence of radiological signs (MRI/CT) of mechanical compression of the 

nerve roots by structures of the spinal column (true radiculopathy). 

 

Exclusion criteria: diabetes mellitus (polyneuropathy), previous surgery on the 

thigh or spine, pregnancy, inflammatory rheumatic diseases. 

 

Methodology of osteopathic manipulations: 

Protocol – 4 sessions of 45 minutes each, with a 7-day interval: 

1. Myofascial release of the fascia lata. This method involves gentle mobilization 

of the connective tissue structures of the anterior thigh, allowing the restoration of 

mutual gliding between the layers of the fascia lata, and specifically targeting the 

fascial densifications of the neurovascular bundle within the adductor canal. 

2. Decompression of the adductor canal (Hunter’s canal). Gentle separation of 

the fibres of the vastus medialis and adductor longus/magnus muscles, stretching of the 

lamina vastoadductoria to release the saphenous nerve and the neurovascular bundle 

[11,19]. 

3. Neurodynamic mobilization. Passive flexion and extension of the knee joint 

(within the elastic barrier of the connective tissue structures of the thigh) in the prone 

position to achieve free mobility of the saphenous nerve, improve axoplasmic flow and 

intraneural blood circulation [3,7]. 

 

Assessment Tools and Statistics 

Assessment was carried out using the Visual Analogue Scale (VAS), the 

Oswestry Disability Index (ODI) to assess functional status [3], and goniometry 

(PKBT). Statistical analysis was performed using SPSS 23.0 with the Wilcoxon non-

parametric test. The significance level was set at p<0.05. 

 

Study Results 

At the start of the study, the group was characterized by high levels of pain and 

functional limitations. All patients showed a positive neurodynamic test (PKBT) and a 

knee flexion angle of less than 120°. 

As a result of osteopathic manipulations aimed at decompression and restoration 

of the neurodynamic of the saphenous nerve, a significant improvement in clinical 

parameters was observed in all study participants. At the start of the intervention, the 

group of patients demonstrated marked pain intensity and functional limitations, with 

a median VAS of 65.0 mm [interquartile range 55.0–75.0 mm], corresponding to a 

moderately severe pain syndrome, and a median ODI of 48.5% [40.0–58.0%], 
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indicating a moderate degree of disability in daily activities. Furthermore, 100% of 

patients showed a positive Prone Knee Bend Test (PKBT) with restricted range of 

motion, with a median knee flexion angle of 95° [80–110°], confirming the presence 

of neurodynamic dysfunction of the saphenous nerve and correlating with the literature 

data on the validity of this test for the diagnosis of peripheral nerve restrictions [8,12]. 

 

Table 1 

Comparative analysis of treatment efficacy indicators(N=20) 

Indicator 

Before 

treatment, 

Me [25%; 

75%] 

After 

treatment, 

Me [25%; 

75%] 

Change () Level 

VAS (pain), mm 
65,0 [55,0–

75,0] 

20,0 

[10,0–

30,0] 

-45,0 < 0,001 

ODI (function), % 
48,5 [40,0–

58,0] 

21,0 

[15,0–

30,0] 

-27,5 < 0,001 

PKBT(angle),degrees 95 [80–110] 
135 [125–

140] 
+40 < 0,001 

 

Statistical analysis using the Wilcoxon non-parametric test revealed a highly 

significant improvement across all parameters (p<0.001 for each). In particular, a 

reduction in pain intensity on the VAS of 45 mm (median from 65.0 to 20.0 mm) 

indicates a transition from moderate to minimal pain levels, which clinically 

significantly exceeds the minimum clinically important difference (MCID) for this 

scale, which is approximately 20–30 mm according to systematic reviews [2,10,16]. 

An improvement in functional status on the ODI by 27.5% (from 48.5% to 21.0%) 

indicates a transition from moderate to minimal disability, with the MCID for the ODI 

being approximately 10–12%, which is consistent with recommendations for assessing 

the efficacy of therapy in chronic low back pain [1,4,13]. An increase in the range of 

pain-free motion in the PKBT by 40° (from 95° to 135°) demonstrates the restoration 

of neurodynamic, bringing the value closer to the physiological norm (≥120–140°), 

and correlates with a reduction in pain (Spearman’s correlation coefficient r=0.82, 

p<0.001), confirming the causal relationship between peripheral fixation and lumbar 

syndrome [3,9,14]. 

The results obtained are consistent with data from systematic reviews on the 

efficacy of neuromobilization and fascial release in LBP, where similar interventions 

lead to a 30–50% reduction in pain and a 20–30% improvement in function 

[3,4,9,12,18]. However, in our study, the positive trend was more pronounced due to 

the specific effect on the mobility of the subcutaneous nerve in Hunter’s canal, which 

proved to be more effective compared to general physiotherapy approaches described 
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in Ukrainian-language sources [13,20,22,23]. No side effects or complications were 

recorded, which underscores the safety of the protocol. These data support the 

hypothesis of a peripheral origin for a significant proportion of non-specific back pain 

and justify the integration of osteopathic techniques into multidisciplinary reha-

bilitation programmes [5,15,23,24,25]. 

 

Discussion of Results 

The polymorphic nature of chronic non-specific low back pain (CNSLBP) and 

the high frequency of resistance to monotherapy, as noted in current clinical guidelines 

[1, 16], dictate the need to transition to multimodal rehabilitation strategies. The 

protocol we have developed, which integrates neurodynamic techniques and soft tissue 

mobilization (in particular, of the fascia lata), is based on the concept of the continuity 

of the neurofascial system. From a biomechanical perspective, this approach is 

pathogenetically justified due to the close anatomical connection between the fascial 

structures of the lower limb and the lumbar region [3, 5, 18]. We relied on the ‘double 

crush syndrome’ hypothesis, described by Upton and McComas [6] and supplemented 

by Schmid [7].  

According to this hypothesis, the removal of distal peripheral fixations of the 

neurovascular bundle (at the level of the thigh) reduces the overall compressive stress 

on the nerve, which is critically important for the restoration of axoplasmic flow and 

local homeostasis of the nervous tissue, even in the proximal segments [17]. From a 

neurophysiological perspective, the effectiveness of the proposed intervention goes 

beyond a purely mechanical improvement in mobility. Systematic reviews by Ellis & 

Hing [12] and Lin [14] confirm that restoring the gliding of nerve structures helps to 

reduce ectopic activity of nociceptors. This, in turn, reduces pathological afferent 

impulses to the spinal cord, contributing to the desensitization of the central nervous 

system [4, 9]. Thus, the combined effect creates a more favourable basis for long-term 

remission and functional recovery compared to traditional isolated methods of physical 

therapy [10, 20]. 

Presentation of the main material 

The fundamental basis of our study is the concept of the nervous system as a 

continuous, integrated structure that is in close mechanical interaction with the 

surrounding tissues. According to L. Stecco’s theory, fascia plays an important role in 

ensuring the gliding of nerve trunks [5,6]. Pathological conditions lead to densification 

– the thickening of fascial layers caused by the aggregation of hyaluronic acid 

molecules. In its normal state, hyaluronate acts as a highly effective lubricant, but when 

the local pH or temperature changes (for example, due to microtrauma or inflam-

mation), it changes its state from a ‘sol’ to a ‘gel’. This transforms the physiological 

environment into a viscous ‘glue’ that fixes the nerve in place, restricting its 

physiological mobility relative to the muscles, fasciae and aponeuroses [5,6].  

In the context of our clinical case, particular attention was paid to Hunter’s canal 

(the adductor canal), through which the femoral neurovascular bundle passes, 
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surrounded by the fascial sheaths of the thigh muscles and the layers of the fascia lata. 

Fixation of the nerve epineurium due to densification leads to a disturbance in the 

nerve’s neurodynamic [5,18,19].  

The myofascial release techniques we employed were based on targeted 

mechanical stretching of fascial structures, which, due to the physicochemical 

phenomenon of thixotropy, ensured the disaggregation of hyaluronic acid molecules 

and a significant optimization of its rheological properties.  

This effect contributed to the normalization of the viscoelastic characteristics of 

the extracellular matrix, leading to the elimination of areas of fascial densification and 

the restoration of the physiological gliding of the nerve trunk relative to adjacent 

tissues.  

The restoration of local nerve mobility within the Hunter’s canal is not an 

isolated act, but part of a global optimization of the kinetic chain. Biomechanical 

correction, in this case, allows not only the elimination of symptomatic pain but also 

the normalization of load distribution across the fascial network, preventing recurrent 

fixation and ensuring a long-term therapeutic effect [3,4,12,18,20]. The phenomenon 

of ‘double crush syndrome’, first proposed by Upton and McComas in 1973 [6,9], is a 

hypothesis explaining the increased vulnerability of the peripheral nerve to multiple 

mechanical stresses.  

According to this concept, damage or compression of nerve axons in one 

anatomical region renders them hypersensitive to additional damage in other areas, 

leading to a cumulative effect and amplification of symptoms. The pathogenesis is 

based on impaired axonal transport (both anterograde and retrograde), where primary 

compression disrupts intraneuronal metabolism, reduces tolerance to mechanical stress 

and promotes neuropathic changes, such as demyelination or axonal degeneration 

[6,9,10,15].  

Recent studies, notably the Delphi analysis by Schmid and Coppieters [7,10], 

support this hypothesis, emphasizing that distal compression renders proximal regions 

(such as the spinal roots) hypersensitive to minimal stimuli, contributing to central 

sensitization and the chronicity of pain. In the context of the lower limbs, as in the case 

report by Maejima et al. [17], DCS manifests as a combination of radiculopathy (e.g., 

L5) and peripheral neuropathy (e.g., peroneal), where distal compression masks or 

exacerbates proximal symptoms, leading to the progression of the pain syndrome 

following decompression [9,10,15,17]. 

The mechanism of pain irradiation to the lumbar region in cases of fascial 

fixation of the saphenous nerve is a modification of DCS and is based on neurodynamic 

dysfunctions [3,4,9,12,14,15]. In the context of DCS, distal fixation disrupts axonal 

transport, rendering the nerve roots hypersensitive, which amplifies pain irradiation to 

the lower back via sensitization of the dorsal horns of the spinal cord and central 

neuroplasticity [7,10,15]. This mechanism is supported by the efficacy of 

neuromobilization and fascial release, which restore gliding and reduce traction 

[3,4,5,9,12,14,18,19]. 
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Conclusions 

1. Fascial fixation of the subcutaneous nerve within the adductor canal is a 
clinically significant etiological factor in chronic lower back pain, often unde-
restimated in vertebrocentric models. 

2. An osteopathic protocol incorporating myofascial release and neuromo-
bilization provides a statistically significant (p<0.001) reduction in pain and functional 
limitations, alongside restoration of neurodynamic. 

3. Restoration of peripheral gliding effectively eliminates retrograde traction on 
the lumbar nerve roots, confirming the need to integrate neurodynamic techniques into 
modern LBP rehabilitation protocols as a priority non-invasive approach [3,4,18,23, 
24,25,26]. 
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