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Objectives: To evaluate the effectiveness of the Atlasprofilax intervention in the treatment of chronic cervicobrachialgia in a cohort of 162 patients. The assessment focused on measuring pain reduction, overall patient satisfaction, and improvements in the range of motion of the neck and the affected upper-limb.



Methods: A retrospective, open-label, qualitative-quantitative longitudinal cut study was conducted in an orthopedic medical center in Brazil from June 2016 to July 2017. A total of 162 Brazilian patients with diagnosed chronic cervicobrachialgia were treated with a single session of non-invasive device-mediated treatment (Atlasprofilax method) that utilizes mechanotransductive vibropercussion on the suboccipital myofascia for approximately eight minutes. Patient conditions were established at baseline, and three follow-up assessments were conducted at 1, 6, and 9 months after treatment to evaluate the endpoints. Primary endpoints included changes in the cervical VAS pain and brachial VAS pain, while secondary endpoints included changes in the range of motion of the neck and affected upper limb, as well as patient satisfaction. A single blinded examiner conducted the evaluations at baseline and follow-up assessments, and the intervention was performed by an orthopedic doctor specializing in shoulder surgery.



Results: The primary endpoints showed a significant reduction in pain. The mean cervical VAS pain score at baseline was 7.15 ± 2.15 [median VAS 8 (6;8)], which reduced to 1.47 ± 1.04 [median 0.5 (0/2)] at month 9 [mean reduction −5.67 ± 2.30 and median −6 (−7/−4), p < 0.0001]. Fifty percent of the patients reported no pain on the VAS at the 9-month follow-up. The mean brachial VAS pain score at baseline was 6.16 ± 2.31 [median 6 (3;8)], which reduced to 0.33 ± 1.79 [median 0 (0;2)] at month 9 [mean reduction −5.83 ± 2.35; median reduction −6 (−8/−4), p < 0.0001]. At the 9-month follow-up, 88.89% of patients reported no brachial pain on the VAS. Secondary endpoints indicated a marked improvement in the average range of motion of the neck and upper limb in all subtypes of measurements. Additionally, 87.04% of patients reported satisfaction with the therapy and an improvement in their daily activities. No side-effects were observed.



Conclusions: AtlasProfilax is nowadays a good option as an intervention when it comes to pain control and activities of daily living.
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Graphical Abstract





Highlights


	•Cervicobrachialgia is a common condition among the population, associated with pain and upper limb impairment, and can become chronic.

	•Its therapeutic management is usually difficult and is mostly treated with pharmacological, surgical, and manual non-invasive physical therapy approaches.

	•162 patients suffering from chronic cervicobrachialgia were treated with a single, non-invasive, device-mediated technique that uses mechanotransductive vibropercussion on the suboccipital myofascia.

	•Preliminary results indicate that this intervention (Atlasprofilax method) is highly effective and long-lasting in reducing pain, symptoms, and increasing the range of motion of the neck and upper limbs, resulting in high patient satisfaction.





1 Introduction

Cervicobrachialgia is characterized by cervical pain that radiates to the upper limb and is accompanied by paresthesia of one or more fingers (1). The brachial plexus is responsible for innervating the entire upper limb (2). Alterations in the fascial and muscle chains surrounding the brachial plexus can cause upper limb symptoms such as cervicobrachialgia. The interactions between the peripheral nervous system, fascia, and muscles are complex and essential for developing effective treatments for musculoskeletal and neurological conditions. When the myofascial or nervous system is injured, it can result in mechanical deformation of the nerve fibers, which reduces the axoplasmic flow (3), alters nervous function, and causes sensory and motor symptoms (4). Therefore, it is appropriate to consider the PNS, fascia, and muscles as part of a unique biomechanical continuum that interacts to produce movement and regulate physiological functions in the body. The PNS can be affected through the transmission of forces and movements generated by the connective envelopes present in the nerve cells (5, 6). In addition to its mechanical functions, fascia also plays a significant role in metabolic and biomechanical interactions with the extracellular matrix (7, 8), soft tissues, joints, and the body as a whole (9). Peripheral nervous system function is important in treating cervicobrachialgia. Neural mobilization techniques can restore the musculoskeletal structures involved in PNS biomechanics (10). However, evidence for the effectiveness of non-invasive management of this condition is inconclusive (11), and pharmacologic treatments have shown better effectiveness than neural mobilization (12). Common interventions do not seem to have a clear mid- or long-term impact. Novel non-invasive approaches are required for more effective treatment.

Atrophy of the suboccipital muscles have been linked with chronic neck pain (13, 14), which is commonly associated with brachial pain (11, 15). Abnormalities in the deep cervical fascia and its continuum have been associated to cervicobrachialgia (16). Mechanical forces can impact cell-cell junctions and cytoskeleton contractibility (17), influencing tissue-scale tension generation critical for homeostasis and morphogenesis. Fascia, which regulates contractile force and tissue stiffness mechanisms (18, 19), relies on specific mechanisms of mechanotransduction that respond to external stimuli, including sustained vibropressure, which can even affect gene expression.

The hypothesis that a somatic dysfunction at the craniocervical junction involving suboccipital myofascia atrophy and fascial continuum entrapment may be correlated with cervicobrachialgia symptoms cannot be dismissed. Therefore, the application of external vibropercussive and mechanotransductive stimuli on the suboccipital myofascia could potentially enhance self-regulation and restoring mechanisms of the soft tissue, resulting in an improvement of cervicobrachialgia symptoms.

The Atlasprofilax method is a treatment that has been shown to have a good safety profile and to provide benefits for cervicobrachialgia (20), as well as other spine-related disorders (21–23) and temporomandibular joint disorders (TMJD) (24). TMJDs are often linked to problems with the cervical spine (25), such as limited range of motion (26), neck disability index, muscle tenderness, and cervical curvature angle (27), as well as Atlas-Axis asymmetries (28). The Atlasprofilax method has also demonstrated improvements in Atlas-Axis asymmetries (20, 22), cervicobrachialgia (20), miofascial pain syndrome (23), and fibromyalgia syndrome (FMS) (29), a condition that is closely related to chronic cervical myofascial pain (30). As such, we aimed to investigate the impact of neural mobilization and myofascial release using vibropressure and mechanotransduction (Atlasprofilax method) on the suboccipital region, and its effectiveness in reducing cervical and brachial pain and improving mobility range in the neck and the affected upper limb in patients with cervicobrachialgia symptoms.



2 Methods


2.1 Ethics committee approval

Approved: No. BIO359.

The above, within the framework of resolution 8430 of October 4th, 1993 of the Ministry of Health of the Republic of Colombia, which establishes the scientific, technical and administrative standards for health research, according to Chapter 1 Art. 5–16 and in accordance with international requirements: Declarations of Helsinki, Finland, latest version year 2000, international ethical guidelines for biomedical research and experimentation in human beings, prepared by the Council of International Organizations of Medical Sciences (CIOMS) in collaboration with the World Health Organization (WHO), Geneva 1993 and 2002.



2.2 Study design

The study design was a qualitative-quantitative research of a retrospective longitudinal cut, with a cause-effect approach. The study sample consisted of 162 patients who suffered from cervicobrachialgia, including 124 women (75.54%) and 68 men (24.45%). The median age was 56 years (Q1–Q3; 47.25, 73), and the mean age was 55.63 years (SD 12.71 years) ranging from 19 to 88 years old. In the majority of cases (84.2%), the affected upper limb was the dominant limb. The study was conducted over a period of 9 months.

Degenerative processes such as disc osteophytes were found in 86 patients, while 9 patients had a cervical herniated disc, and 67 patients had bad posture, trauma, and other musculoskeletal disorders. Among the affected upper limbs, 41.98% were on the left side (n = 68/162). The median duration of symptoms linked to cervicobrachialgia was 4 years (Q1–Q3; 2–5), and the mean duration was 4.204 years (SD, 3.099 years), varying from 1 year to 20 years of evolution.

Patients were selected randomly based on specific criteria for this study with following inclusion criteria: patients diagnosed with cervicobrachialgia for at least a year, with cervical origin clinical signs such as muscle weakness, decreased reflexes, pain, and/or paresthesia at the end of the dermatome, and limited cervical spine and upper limb range of motion. Patients who did not receive any other type of treatment, including drug treatment, were included, regardless of race, gender, and availability. Exclusion criteria included recent cochlear or retinal implants, aggravation of the condition, pregnancy, and any potential contraindications to the intervention. Patients who planned to undergo other therapies during the 9-month study period were also excluded.



2.3 Methodology and measurements

The study flowchart is depicted in Figure 1. The study collected personal data and evaluated patients' condition using the Visual Analog Scale (VAS) for pain intensity, goniometer for measuring cervical and upper limb range of motion, and specific orthopedic tests to confirm diagnosis such as the Valsalva Test, the Spurling Test, the Distraction Test, and the Maximum Foraminal and Compression Test, as described by Rambaut (31), were performed. Cervical and brachial pain using VAS was measured before and after intervention at month 1, 6, and 9. Range of motion was measured at baseline and 9th month follow-up. Patient satisfaction was assessed at the end of the 9-month study. Patients attended the same medical service between June 2016 and July 2017 and met the inclusion and exclusion criteria. All cases included in this work presented complaints of neck pain, sensory disturbances in the upper limb (pain/paresthesia) and some motor (weakness) and autonomic (vasomotor) disturbances. The Atlasprofilax treatment was performed only once during a single session right after baseline measurements, and the subsequent endpoints were gradually assessed and measured in all cases during follow-ups.
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FIGURE 1
Study flowchart.




2.4 Intervention

The Atlasprofilax intervention uses a device-mediated with non-invasive vibropressure seeking a mechanotransductive effect on some structures and receptors of the suboccipital myofascia which can extend along the myofascial continuum (32). This means that, this tissue vibration would translate into a biomolecular and cellular effect, emphasizing in a restorative and regenetive effect that lasts for at least 12 months; furthermore, a pain lowering benefit. The treatment consists in a previous functional analysis that measures dysfunctional patterns in the fascial tissue especially in the upper neck region but also distally. Then, a special apparatus employing non-invasive digital or analogic controlled mechanotransductive vibropressure is used on specific spots of the suboccipital region. Atlasprofilax's treatment protocols are adapted following anthropometric criteria and depending on neck's morphology of the patient and its general health condition. Specific angles, sequences, time of pressure, specific-dosed amount of pressure, different rubber tips and different frequencies in Hz, are applied using this apparatus on precise key spots in the suboccipital area in order stimulate some muscle and fascia receptors and spindles during approximately 8 to 9 min.

The aim of this Method is to produce precise stimulus seeking to restore tissue mechanical abnormalities in the suboccipital myofascia region (32) and enhance cell metabolism in fascia and muscles and mobilizing neural tissue indirectly along the fascial continuum that extends to neck and arm.



2.5 Statistical methods and analysis

Qualitative variables are reported as absolute and relative frequencies, whereas quantitative variables are reported as mean and standard deviations. In order to assess the differences before therapy and after 9 months of follow up in cervical pain according to VAS (vas_Cerv) and in brachial pain according to VAS (vas_Br) the paired t-test was used. Additionally, a Linear Mixed Effects Models Trees (LMEMT from now on) proposed by Fokkema et al. (33) was used in order to search for different groups of patients where the evolution of Vas_Cerv and Vas_Br was different. This approach was used in two different settings: in the first one, variables Gender, Age, Symptoms Onset (SO), and Side (L/R affected upper limb) were used to find profiles of patients with different evolution of VAS scores. In the second approach variables Satisfaction, Pain, Range of motion (ROM) of cervical region (ROM_Cerv) and upper limb's ROM (ROM_Brach) were used in order to find profiles of perception associated to evolution of VAS scores. Post hoc analysis of VAS scores between profiles (evolution and perception) groups were done by means of ANOVA test. Finally, in order to assess the correlation between the cervical pain in VAS (vas_Cerv) and brachial pain in VAS (vas_Br) scores, a linear mixed effects model was fitted between the two scores and derived the generalized R2 index for these models (34) as a surrogate for correlation. All statistical methods were done in software R version 4.0.2.




3 Results

The two primary endpoints were (i) changes in the cervical VAS pain and (ii) changes in the brachial VAS pain. The initial cervical pain VAS (vas_Cerv) score was high [Med 8 (Q1–Q3 = 6/8); M 7.148 (SD 2.147)]. After the Atlasprofilax therapy, there was a significant and continuous reduction in cervical pain VAS score throughout the study: 1 month [Med 4 (Q1–Q3 = 1/6); M 3.685, SD 2.858], 6 months [Med 2 (Q1–Q3 = 0/4); M 2.198, SD 1.996], and 9 months [Med 0.5 (Q1–Q3 = 0/2); M 1.475, SD 1.04]. The VAS difference or reduction in cervical pain after 9 months of therapy was significant, with a median of −6 (Q1–Q3 = −7/−4) and a mean of −5.673 (SD 2.308), p < 0.0001 (see Figure 2).


[image: Figure 2]
FIGURE 2
Results for endpoints of Vas_Cerv and Vas_Br evolution from baseline (month 0) pre-intervention and across all over the 9-months follow up period (time: 1, 6, 9 months).


Brachial pain (vas_Br) had a median score of 6 (Q1–Q3 = 4/8) and a mean of 6.16 (SD 2.314) pre-intervention (Figure 2). A significant decrease in brachial pain was observed throughout the study, with progressive reductions in each subsequent evaluation: 1 month [Med 2 (Q1–Q3 = 0/5); M 2.772; SD 2.65]; 6 months [Med 0 (Q1–Q3 = 0/2); M 1.179, SD 1.794]; 9 month [Med 0 (Q1–Q3 = 0/2); M 0.333, SD 1.794]. The VAS difference at the 9-month follow-up had a median of −6 (Q1–Q3 = −8/−4) and a mean of −5.827 (SD 2.353), p < 0.0001 (Figure 2).

Overall cervical VAS pain score (vas_Cerv) diminished 5.6 units (SD 2.308, p-value <0.0001) and brachial VAS pain score (vas_Br) diminished 5.827 units (SD 2.353, p-value <0.0001) units at the 9 month follow up period (Figure 2).

When using the LMEMT method to assess factors influencing the effectiveness of treatment in the primary endpoint of reducing cervical VAS, we observed the following grouping (see Figure 3).
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FIGURE 3
LMEMT for cervical VAS (vas_Cerv) evolution profiles. This tree was grown using variables Gender, Age, SO (Symptoms onset) and Side (L/R arm). Variables SO (Symptoms onset) and AGE differentiated 4 groups of patients with varying outcomes of vas_Cerv after therapy. Group 2 (Node 2, n = 30) had patients with 1 year or less of SO, with an initial vas_Cerv of 6.667 (SD 2.44) and a 9-month post-therapy score of 0.233 (SD 0.817), with a net reduction of −6.433 (SD 2.269), p < 0.0001. Group 5 (Node 5, n = 101) had patients with SO values >1 year but ≤6 and age ≤74, where vas_Cerv decreased from 7.158 (SD 2.106) pre-intervention to 1.663 (SD 1.785) at 9 months, with net reduction of −5.495 (SD 2.115), p < 0.0001. Group 6 (Node 6, n = 18) was characterized by patients with SO values >6 years and age ≤74, with an initial vas_Cerv of 8.444 (SD 1.504) decreasing to 1.444 (SD 1.947) at 9 months, leading to a net reduction of 7 (SD 2.59), p < 0.0001. Finally, Group 4 (Node 7, n = 13) had patients with SO values >1 year and age >74, with an initial vas_Cerv of 6.385 (SD 1.895) decreasing to 2.923 (SD 1.801) at 9 months, resulting in a net reduction of −3.462 (SD 1.613), p < 0.0001.


Variables SO (Symptoms onset) and AGE differentiated 4 groups of patients with varying outcomes of vas_Cerv after therapy. Group 2 (Node 2, n = 30) had patients with 1 year or less of SO, with an initial vas_Cerv of 6.667 (SD 2.44) and a 9-month post-therapy score of 0.233 (SD 0.817), with a net reduction of −6.433 (SD 2.269), p < 0.0001. Group 5 (Node 5, n = 101) had patients with SO values >1 year but ≤6 and age ≤74, where vas_Cerv decreased from 7.158 (SD 2.106) pre-intervention to 1.663 (SD 1.785) at 9 months, with net reduction of −5.495 (SD 2.115), p < 0.0001. Group 6 (Node 6, n = 18) was characterized by patients with SO values >6 years and age ≤74, with an initial vas_Cerv of 8.444 (SD 1.504) decreasing to 1.444 (SD 1.947) at 9 months, leading to a net reduction of 7 (SD 2.59), p < 0.0001. Finally, Group 4 (Node 7, n = 13) had patients with SO values >1 year and age >74, with an initial vas_Cerv of 6.385 (SD 1.895) decreasing to 2.923 (SD 1.801) at 9 months, resulting in a net reduction of −3.462 (SD 1.613), p < 0.0001.

See Table 1 for a complete characterization of the cervical VAS evolution for each time period in each group of the tree.


TABLE 1 Description of vas_Cerv evolution for each one of the groups of the LMEMT evolution profiles (baseline, Cervical Vas at month 0 pre-intervention; C1M, Cervical Vas at 1 month; C6M, Cervical Vas at 6 months; CM9; Cervical Vas at 9 months; VAS_dif_C, decrease in vas_Cerv between baseline prior to intervention and at month 9).

[image: Table 1]

As can be seen in Table 1 and Figure 2, there were marked and significant differences in terms of the reduction of cervical VAS at month nine when compared to Cervical VAS at baseline prior to the intervention. All the reductions observed in all LMEMT profiled groups or nodes where statistically significant. Taking into account all this, it can be stated that less time of symptoms onset (SO) seems to be associated with greater reduction of vas_Cerv. An older age and a longer duration of symptom onset seem to be associated with a lesser reduction of vas_Cerv which, however, was still statistically significant in all LMEMT nodes. Gender and affected upper limb side (L/R) had no impact on LMEMT analysis outcomes.

When using the LMEMT method to assess for factors influencing effectiveness of treatment, in terms of reduction of Vas_Br, the LMEMT model did not find any significant grouping of patients leading to different evolution profiles.

The previous results in terms of vas_Br and vas_Cerv revealed very different patterns at least in terms of factors determining different profiles of VAS evolution. For the case of vas_Cerv, variables SO and Age produced 4 different evolution profiles, while for vas_Br LMEMT did not find any groups for which the treatment produced different evolution profiles.

Taking this into account we assessed the degree of association between the vas_Cerv and the vas_Br. Figure 4 presents a dispersion diagram of the two VAS measures.
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FIGURE 4
Degree of association between the vas_Cerv and the vas_Br according to a surrogate of measure of correlation with R2 for linear mixed models: scatterplot for vas_Cerv vs. vas_Br. Black dots indicate the presence of many values together, dark gray dots indicate the frequency of several values but less than black dots, light gray dots indicate a single value.


The R2 for linear mixed models was calculated as a measure of correlation, obtaining a value of 0.498, indicating a moderate positive correlation between neck pain and arm pain. However, it is important to note that correlation does not imply causation, and there could be multiple explanations for this correlation. One possible explanation is that neck pain and arm pain are both correlated to a common underlying condition, such as abnormalities in the suboccipital myofascia extending along the fascial continuum to the arm. Another possible explanation is that lifestyle or repetitive strain injury may also correlate with pain in the neck and arm. The presence of degenerative processes such as disc osteophytes found in 86 patients, cervical herniated disc (n = 9), and subjects presenting bad posture (n = 67), trauma, and other musculoskeletal disorders could also explain partially the R2 value of 0.498.

The outcomes for the secondary endpoints, which included (iii) changes in neck range of motion and (iv) changes in range of motion of the affected upper limb, are presented in Table 2.


TABLE 2 Range of motion of the cervical spine before and after application of the AtlasPROfilax method by using a goniometer (measurements in degrees).
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The variation between the ROMs of the cervical spine at baseline and after 9 months resulted in an increase of 45.35% for rotation, 39.95% for inclination, 24.64% for flexion, and 37.20% for extension. The greatest variation in range of motion of the cervical spine occurred in rotation. The variation in terms of ROM amelioration for the affected upper limb after 9 months was 6.22% for flexion, 14.22% extension, 23.34% adduction, and 7.71% abduction. The greatest variation in range of motion of the upper limb occurred in adduction.

Regarding the last secondary endpoint, (v) patient final satisfaction, which was simply assessed by “Satisfied” or “Non satisfied”. Satisfaction of the treatment was informed by 141 (87.04%) patients, reporting improvement in their daily activities and pain notable reduction or disappearance. In the cases with total pain improvement (both cervical and brachial VAS = 0), the symptoms disappeared in an average of 180 days, where symptoms such as paresis were usually the first to disappear. Interestingly, there was no worsening in the VAS pain at the 9th month follow up among the non-satisfied patients. No side-effects related to the Atlasprofilax Method were reported during this study.


3.2 Limitations and future research

In single-arm studies, it is often challenging to distinguish the effects of the intervention from those of the placebo, the regression to mean and the natural disease course. While some results may be attributed to the intervention's efficacy, the placebo effect and spontaneous symptom improvement must also be considered. Therefore, single-arm studies are typically employed when the natural history of the condition is well-understood, when placebo effects are negligible or non-existent, or when participants are unlikely to improve spontaneously. In this study, the selected subjects had been suffering from chronic cervicobrachialgia for at least one year, with a mean onset of symptoms of four years. Patients with acute pain crisis or worsened symptoms were excluded to prevent possible contamination of the study's objectives by spontaneous improvement. Since patients experienced chronic, daily, and recurrent symptoms, the likelihood of bias and regression to the mean or spontaneous improvement by natural evolution of the condition was reduced.

According to a systematic review with a meta-analysis of 60 randomized controlled trials (RCTs), the placebo effect and responses accounted for 38% of neck pain score improvement in the active groups (35). This meta-analysis by Tengyue et al. found that the mean improvement in the visual analog scale (VAS) pain score after placebo treatment was 15.65% [mean difference (MD) = −15.65, 95% CI (−19.19, −12.12); p < .05], defined as the placebo response. In the active groups, the mean improvement in the neck pain score was 25.91% [MD = −25.91, 95% CI (−29.15, −22.68); p < .05], and in the no-treatment groups, it was 5.80% [MD = −5.80, 95% CI (13.28, 1.69); p = .13].

Although our study did not have a placebo control group, the active responder rate (RR) of ≥50% reduction in cervical VAS pain between baseline and 9-month follow-up achieved a value of 91.97% (n = 149/162), with a mean decrease in cervical pain of 85.20% [95% CI (88.08: 82.31)] within the ≥50% RR (n = 138/162). When comparing this active responder rate value against the values found by Tengyue et al. of 15.65% (placebo), 25.91% (active groups), and 5.80% (no treatment), and against the 38% pain score improvement accounted for by the placebo effect in the active groups, statistical significance was observed in favor of our study results (P < 0.0001).

The statistical significance was preserved when summing up a value of 63.91%, which included a 38% reduction in cervical VAS pain due to the placebo effect in the active groups and a 25.91% reduction in cervical pain observed in active groups in Tengyue et al.'s meta-analysis of 60 RCTs.

In our study, 91.97% of patients (149/162) experienced at least a 50% reduction in cervical pain VAS (≥50% RR cervical VAS pain reduction), with mean reduction of 85.19% [95% CI (88.08: 82.31)] within the RR ≥ 50 group (See Table 3 above). Segner et al. validated a methodology for using external control groups for single-arm trials. In these cases, an external control group can deliver appropriate context for a single-arm trial, enabling causal inferences on treatment benefit (36). Thus, we established several performance goals to compare them against the values found in the Tengyue et al. that included the results of 60 RCTs (see Table 4 and Figure 5). Since our overall performance in cervical pain reduction was 80.71%, 95% CI [84.29: 77.13] (n = 162/162), and the mean VAS neck pain reduction among ≥50% RR group was 91.97% [95% CI (95.55: 88.39), n = 149/162], the null hypothesis was rejected in all three cases, as the lower limits of the 95% CI were greater than 38% and 63.91%, achieving the performance goals (see Table 4 and Figure 5).


TABLE 3 Cervical VAS pain reduction in this study.
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TABLE 4 Description of the performance goals 1–6: cervical VAS pain mean improvement in this study (in overall and RR ≥ 50% groups) and cervical VAS pain mean improvement found in Tengyue et al. (placebo, active, both combined, and all summed groups).

[image: Table 4]
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FIGURE 5
Comparation of our performance goals: (1) this study: overall mean cervical Vas pain reduction among RR ≥ 50% group (n = 149/162) and (2) this study: overall performance cervical VAS pain reduction (n = 162/162) (3) tengyue et al. cervical VAS after placebo, (4) Tengyue et al. cervical VAS reduction in active groups, (5) Tengyue et al. 38% for the pain score improvement in the active groups accounted for placebo effect, (6) Sum of the placebo effect accounted in the active groups (38%) according to Tengyue et al. plus the effect in the active group (25.91%).


Although a direct comparison cannot be made, our preliminary findings suggest that the Atlasprofilax effectiveness is significantly superior to the placebo effect accounted for the active groups and/or when combining both, placebo effect plus placebo effect accounted for the active groups, observed in 60 RCTs for neck pain. It is worth noting that the intervention was a single session lasting an average of 8 min, administered immediately after baseline measurements. Due to the absence of any other treatments during the 9-month follow-up period, the statistically significant and sustained improvement in cervical and brachial VAS total pain reduction [80.71%, 95% CI (84.29:77.13) and 95.28%, 95% CI (97.52:93.04), respectively] makes it unlikely that significant continuous placebo effect could account for these outcomes. This further supports the efficacy of the intervention. Nevertheless, these findings are preliminary and require validation through a double-blind study with three groups: intervention group, placebo control group, and no intervention group.




4 Discussion

The AtlasPROfilax intervention was administered to 162 patients resulting in a significant long-lasting reduction of cervicobrachialgia symptoms. At final 9-month follow-up, Vas pain was reduced with values of 80.71% and 95.28% for the patients with cervical and brachial complaints, respectively. The intervention also improved the all ranges of motion of both the cervical spine and affected upper limb and led to a patient satisfaction rate of 87.04% (n = 141/162).

Current pharmacological and surgical approaches to upper extremity manifestations of chronic cervicobrachialgia have limited efficacy and are often met with difficulties. The myofascial system is interconnected with neural and vascular structures, indicating that upper limb issues may result from abnormalities, chronic tensions, or structural and metabolic changes in the upper cervical region. The Atlasprofilax Method, which involves a device-mediated, non-invasive approach through controlled vibropressure intervention of suboccipital myofascia, appears to be with promising results that may complement other pre-surgical, conservative, pharmacological, or non-pharmacological therapeutic approaches.

Cervicobrachial pain is a common ailment, but only about 20% of cases are believed to have a neurogenic origin (37). This raises the possibility that other factors, such as deformations of the deep cervical fascia, dysfunctions of the myodural bridge, and alterations of the suboccipital myofascia, may contribute to the development of this condition (16). Previous research has suggested that underestimated alterations in the suboccipital myofascia may be involved in various chronic benign pain conditions (32). While the literature is not conclusive, it appears that in roughly 60% of cases, neck pain precedes arm pain, while in 30% of cases, arm pain is the initial symptom. The remaining 10% of patients experience both neck and arm pain at the same time.

In our study, we observed statistically significant reductions in both cervical and brachial pain. However, we noted that brachial pain tended to improve more rapidly and significantly than cervical pain (see Figure 2). We suggest that this observation may be explained by the distal source of upper limb pain caused by alterations originating in the suboccipital myofascia. We hypothesize that undetected structural and metabolic alterations of the suboccipital myofascia, deep cervical fascia, and neck muscles, especially the suboccipital muscles, may contribute to stress and pain along the neck-arm myofascial continuum (8, 16).

Therefore, it seems that symptoms of cervicobrachial pain may appear first in the cervical region and later extend to the upper limb according to the principles of fascintegrity (38), biotensegrity and myofascial chains (39). This is supported by the fact that cervical pain was significantly higher than brachial pain at baseline, and the R2 correlation coefficient of 49% suggests a suboccipital origin of cervicobrachialgia symptoms in the neck-arm myofascial continuum in at least half of the patients. About 53% of patients presented degenerative processes, which could interfere with the R2 correlation coefficient as an added co-factor for cervicobrachialgia but could also paradoxically explain that even in the presence of such cervical degenerative conditions, the neck-arm myofascial continuum still responded well to the suboccipital myofascial release stimulation. This is reflected in the significant reduction of cervical and brachial VAS scores at month 9. None of the 162 patients received any other co-adjuvant therapies for cervicobraquialgia symptoms during the study period.

Restoring or improving the upper cervical myofascial stress and imbalance through a mechanotransductive stimulus on the suboccipital myofascia may result in the disappearance of distal symptoms first, as observed in Figure 2. It should be noted that the intervention was performed only once on the suboccipital myofascia, and no intervention was carried out on the affected upper limb.

According to Janda, functional dysfunction arises due to chronic muscle imbalance (40). The growth and remodeling of load-bearing biological soft tissues have been well-described by Cyron & Humphrey (41) explaining some biomechanical and biochemical mechanisms of adaptation in the myofascia. This means that the myofascia may respond in the mid-to-long term with a defensive or adaptation compensation mechanism, ultimately delaying or differing the onset of distal impairments and pain to structures such as the affected upper limb. However, the adaptation mechanisms of fascia involving its biomechanics and metabolism may challenge its adaptation ability through hysteresis and fascial adaptation's capabilities in ECM and cellular homeostatic control.

Therefore, if suboccipital alterations persist as the main problem's origin, those adaptations could ultimately result in fascial creep. As a result, fibroblastosis, fascial and fiber entanglement, alteration of mechanoreceptors and nociceptors, and even affectation of the microvacuolar fascia may arise, leading to vessel and nerve affectation. These suboccipital alterations could be improved by the Atlasprofilax intervention explaining the observed results.

Further studies are recommended to evaluate this innovative intervention. It is also advisable to study the possible relationships and connections between biomechanical and metabolic alterations of the suboccipital region, especially suboccipital myofascia, and their impact through the fascial continuum in cervicobrachialgia. The presence of commonly unnoticed or undetected suboccipital myofascia affectations may partially underlie the symptomatology and etiology of cervicobrachialgia. Further research is needed to confirm these findings and explore the potential benefits of treatments targeting the suboccipital myofascia. To conclude, AtlasProfilax is nowdays as an non pharmacologically alternative intervention when it comes to pain control and activities of daily living, in patients with cervicobrachialgia.



Data availability statement

The data presented in the study are deposited in the Mendeley Data, V1, repository, accession number doi: 10.17632/7gzd935fvy.1 s.



Ethics statement

The studies involving humans were approved by Universidad Cooperativa de Colombia, bioethical committee. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

RR: Conceptualization, Investigation, Methodology, Supervision, Writing – review & editing. JL: Supervision, Writing – review & editing. LM: Supervision, Writing – original draft, Writing – review & editing. KL: Supervision, Writing – review & editing. OA: Conceptualization, Supervision, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

RR is former practitioner of the Atlasprofilax Method. JL is the medical director of the Atlasprofilax Academy Switzerland Latin America corp. LM is the director of the Atlasprofilax Academy Switzerland Latin America corp. KL is practitioner of the Atlasprofilax Method.

The remaining author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Childress MA, Becker BA. Nonoperative management of cervical radiculopathy. Am Fam Physician. (2016) 93(9):746–54.

2. Bayot ML, Elzeftawy E. Anatomy, Shoulder and Upper Limb, Brachial Plexus. Treasure Island, FL: StatPearls. (2018). Available at: http://www.ncbi.nlm.nih.gov/pubmed/29763192

3. Buchanan BK, Maini K, Varacallo M. Radial Nerve Entrapment. Treasure Island, FL: StatPearls. (2021). Available at: http://www.ncbi.nlm.nih.gov/pubmed/28613749

4. Iyer S, Kim HJ. Cervical radiculopathy. Curr Rev Musculoskelet Med. (2016) 9(3):272–80. doi: 10.1007/s12178-016-9349-4

5. Vieira L. Embryology of the fascial system. Cureus. (2020) 12(8):e10134. doi: 10.7759/cureus.10134

6. Selfe J. Fundamentals of biomechanics. Physiotherapy. (2000) 86(3):163. doi: 10.1016/S0031-9406(05)61176-5

7. Wang HQ, Li XK, Wu ZX, Wei YY, Luo ZJ. The effect on the extracellular matrix of the deep fascia in response to leg lengthening. BMC Musculoskelet Disord. (2008) 9:101. doi: 10.1186/1471-2474-9-101

8. Schleip R, Jäger H, Klingler W. What is “fascia”? A review of different nomenclatures. J Bodyw Mov Ther. (2012) 16(4):496–502. doi: 10.1016/j.jbmt.2012.08.001

9. Bordoni B, Zanier E. Clinical and symptomatological reflections: the fascial system. J Multidiscip Healthc. (2014) 7:401–11. doi: 10.2147/JMDH.S68308

10. Carvajal J, Gurumendi I, Pazmiño CCM. Cervicobraquialgia: Manejo del dolor, terapia física y terapia ocupacional. RECIMUNDO. (2019) 3:26–51. doi: 10.26820/recimundo/3.(2).abril.2019.26-51

11. Salt E, Wright C, Kelly S, Dean A. A systematic literature review on the effectiveness of non-invasive therapy for cervicobrachial pain. Man Ther. (2011) 16(1):53–65. doi: 10.1016/j.math.2010.09.005

12. Calvo-Lobo C, Unda-Solano F, López-López D, Sanz-Corbalán I, Romero-Morales C, Palomo-López P, et al. Is pharmacologic treatment better than neural mobilization for cervicobrachial pain? A randomized clinical trial. Int J Med Sci. (2018) 15(5):456–65. doi: 10.7150/ijms.23525

13. Hallgren RC, Greenman PE, Rechtien JJ. Atrophy of suboccipital muscles in patients with chronic pain: a pilot study. J Am Osteopath Assoc. (1994) 94(12):1032–8.

14. McPartland JM, Brodeur RR, Hallgren RC. Chronic neck pain, standing balance, and suboccipital muscle atrophy - a pilot study. J Manipulative Physiol Ther. (1997) 20(1):24–9.

15. Basson CA, Stewart A, Mudzi W. The effect of neural mobilisation on cervicobrachial pain: design of a randomized controlled trial. BMC Musculoskelet Disord. (2014) 15(1):1–8. doi: 10.1186/1471-2474-15-419

16. Raja G P, Fernandes S, Cruz AM, Prabhu A. The plausible role of deep cervical fascia and its continuum in chronic craniofacial and cervicobrachial pain: a case report. Heliyon. (2020) 6(7):e04560. doi: 10.1016/j.heliyon.2020.e04560

17. Charras G, Yap AS. Tensile forces and mechanotransduction at cell–cell junctions. Curr Biol. (2018) 28(8):R445–57. doi: 10.1016/j.cub.2018.02.003

18. Étienne J, Fouchard J, Mitrossilis D, Bufi N, Durand-Smet P, Asnacios A. Cells as liquid motors: mechanosensitivity emerges from collective dynamics of actomyosin cortex. Proc Natl Acad Sci U S A. (2015) 112(9):2740–5. doi: 10.1073/pnas.1417113112

19. Bordoni B, Simonelli M. The awareness of the fascial system. Cureus. (2018) 10(10):e3397. doi: 10.7759/cureus.3397

20. León J G, Manent L, Lewis K, Angulo O. Clinical and imaging improvement after the atlasprofilax method in a patient with cervicobrachial syndrome and temporomandibular joint disorders. A case report. Acta Sci Orthop. (2021) 4(10):92–102. doi: 10.31080/ASOR.2021.04.0381

21. León JG, Manent L, Lewis K, Angulo O. Total resorption of a chronic L4-L5 disc extrusion after application of the atlasprofilax method: a case report. Am J Case Rep. (2022) 23:e935208–4. doi: 10.12659/AJCR.935208

22. León JG, Laguna N, Manent L, Lewis K, Angulo O. Radiological improvements in symmetry of the lateral atlantodental interval and in atlas tilt after the application of the atlasprofilax method. A case series. CPQ Orthop. (2022) 6(3):1–13. Available at: https://www.cientperiodique.com/article/CPQOS/6/3/128

23. Angulo O, Manent L. Impact of the atlasprofilax method on a patient with degenerative spine disease and chronic myofascial pain syndrome: a case report. Acta Sci Orthop. (2023) 6(8):133–40. doi: 10.31080/ASOR.2023.06.0807

24. Gutiérrez Navas VE. Efecto de la terapia atlasprofilax® sobre los síntomas relacionados con disfunción temporomandibular, bruxismo y la relación de las líneas medias dentales. UstaSalud. (2013) 12(2):124. doi: 10.15332/us.v12i2.1216

25. La Touche R, Fernández-De-Las-Peñas C, Fernández-Carnero J, Escalante K, Angulo-Díaz-Parreño S, Paris-Alemany A, et al. The effects of manual therapy and exercise directed at the cervical spine on pain and pressure pain sensitivity in patients with myofascial temporomandibular disorders. J Oral Rehabil. (2009) 36(9):644–52. doi: 10.1111/j.1365-2842.2009.01980.x

26. Micarelli A, Viziano A, Granito I, Micarelli RX, Augimeri I, Alessandrini M. Temporomandibular disorders and cervicogenic dizziness: relations between cervical range of motion and clinical parameters. Cranio J Craniomandib Pract. (2022) 40(4):348–57. doi: 10.1080/08869634.2020.1780772

27. Silveira A, Gadotti IC, Armijo-Olivo S, Biasotto-Gonzalez DA, Magee D. Jaw dysfunction is associated with neck disability and muscle tenderness in subjects with and without chronic temporomandibular disorders. Biomed Res Int. (2015) 2015:512792. doi: 10.1155/2015/512792

28. Saddu SC, Dyasanoor S, Valappila NJ, Ravi BV. The evaluation of head and craniocervical posture among patients with and without temporomandibular joint disorders—a comparative study. J Clin Diagnostic Res. (2015) 9(8):ZC55–8. doi: 10.7860/JCDR/2015/12830.6343

29. Malagón J, Villaveces M, Manent L. A therapeutic alternative in the management of fibromyalgia. Rev Cuarzo. (2017) 23(1):30. doi: 10.26752/cuarzo.v23.n1.221

30. CakitCakit BD, Taskin S, Nacir B, Unlu IG. Comorbidity of fibromyalgia and cervical myofascial pain syndrome. Clin Rheumatol. (2010) 29(4):405–11. doi: 10.1007/s10067-009-1342-5

31. Rambaut A. Photographic manual of regional orthopaedic and neurological tests. Physiotherapy. (1992) 78:227. doi: 10.1016/S0031-9406(10)61427-7

32. Angulo O. The mystery around suboccipital myofascial alterations and their correlated ailments. Could the atlasprofilax method be a therapeutic option? EC Orthop. (2023) 14(3):1–5. Available at: https://ecronicon.org/ecor/the-mystery-around-suboccipital-myofascial-alterations-and-their-correlated-ailments-could-the-atlasprofilax-method-be-a-therapeutic-option

33. Fokkema M, Smits N, Zeileis A, Hothorn T, Kelderman H. Detecting treatment-subgroup interactions in clustered data with generalized linear mixed-effects model trees. Behav Res Methods. (2018) 50(5):2016–34. doi: 10.3758/s13428-017-0971-x

34. Nakagawa S, Schielzeth H. A general and simple method for obtaining R2 from generalized linear mixed-effects models. Methods Ecol Evol. (2013) 4(2):133–42. doi: 10.1111/j.2041-210x.2012.00261.x

35. Hu T, Long Y, Wei L, Zheng Y, Tong Y, Yuan M, et al. The underappreciated placebo effects and responses in randomized controlled trials on neck pain: a systematic review with meta-analysis. Arch Phys Med Rehabil. (2022) 104:1124–31. doi: 10.1016/j.apmr.2022.10.013

36. Seeger JD, Davis KJ, Iannacone MR, Zhou W, Dreyer N, Winterstein AG, et al. Methods for external control groups for single arm trials or long-term uncontrolled extensions to randomized clinical trials. Pharmacoepidemiol Drug Saf. (2020) 29(11):1382–92. doi: 10.1002/pds.5141

37. Gangavelli R. Cervicobrachial pain - how often is it neurogenic? J Clin Diagnostic Res. (2016) 10:14–6. doi: 10.7860/JCDR/2016/16456.7492

38. Bordoni B, Varacallo M, Morabito B, Simonelli M. Biotensegrity or fascintegrity? Cureus. (2019) 11:1–10. doi: 10.7759/cureus.4819

39. Bordoni B, Myers T. A review of the theoretical fascial models: biotensegrity, fascintegrity, and myofascial chains. Cureus. (2020) 12:1–12. doi: 10.7759/cureus.7092

40. Janda V. Muscle function testing. Muscle Funct Test. (1983).

41. Cyron CJ, Humphrey JD. Growth and remodeling of load-bearing biological soft tissues. Meccanica. (2017) 52(3):645–64. doi: 10.1007/s11012-016-0472-5



OPS/images/fmedt-07-1513155-t003.jpg
(A) Cervical VAS >50% RR for pain reduction among in this study
Reduction < 50% Reduction > 50% CI95%
N-162 13 (8.03%) 149 (91.97%) 91.97% (95.55: 88.39)

(B) Overall cervical VAS pain 100% reduction in this study
Reduction <100% Reduction = 100%
N=162 81 (50%) 81 (50%) -

(C) Mean cervical VAS pain reduction among RR >50% group at month 9 (n = 149/162)
Mean (in RR 2 50% group) CI95%
N=149 85.19% 85.19% (88.08: 82.31)

(D) Overall performance of cervical VAS pain reduction in this study at month 9 (n = 162)
Mean (overall) CI 95%
N=162 80.71% 80.71% (84.29: 77.13)






OPS/images/fmedt-07-1513155-t004.jpg
Performance goals. (study/
description)

1. This study: Overall mean cervical VAS pain
reduction among RR 2 50% group (1 = 149/
162; 91.97%)

Cervical VAS pain mean
improvement
85.19% [95% CI (88.08: 82.31)]

2. This study: Overall performance in mean
cervical VAS pain reduction (1 = 162/162)

80.71% [95% CI (8

3. Tengyue et al:: Mean cervical VAS pain
reduction after placebo

15.65% [95% CI (19.19:

4. Tengyue et al.: Mean cervical VAS pain
reduction effect in active groups

25.91% [95% CI (29.15: 22.68)]

5. Tengyue et al. for the pain score
improvement in the active groups accounted
for placebo effect

6.5um of the placebo effect (38%) in the active
group plus active group placebo effect
(2591%) according to Tengyue et al. in 60
RCTs.

38.00%






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Atlasprofilax: a new promising treatment for chronic cervicobrachialgia. A qualitative-quantitative research of a retrospective longitudinal section, with a cause-effect approach

		Highlights



		1 Introduction



		2 Methods



		2.1 Ethics committee approval



		2.2 Study design



		2.3 Methodology and measurements



		2.4 Intervention



		2.5 Statistical methods and analysis











		3 Results



		3.2 Limitations and future research











		4 Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Medical Technology

Atlasprofilax: a new promising treatment for
chronic cervicobrachialgia. A
qualitative-quantitative research of a
retrospective longitudinal section, with a
cause-effect approach





OPS/images/fmedt-07-1513155-t001.jpg
vas_Cerv

p-value
Baseline 6.667 (2.44) 7.158 (2.106) 8.444 (1.504) 6385 (1.895) 001412472
am 2433 (2528) 4129 (2894) 3222 (2922) 3769 (2.522) 003401817
oM 0833 (1.392) 2485 (1.983) 1.944 (1.862) 3462 (1.984) 37218107
CoM 0.233 (0.817) 1663 (1.785) 1.444 (1.947) 2923 (1.801) 3.0366x 10~
VAS_dif_ C —6433 (2.269) -5.495 (2.115) 7 (259) -3.462 (1.613) 73452 x 107

Rigciked iliies ciiipoi v s wed sl S





OPS/images/fmedt-07-1513155-t002.jpg
Neck ROMs Rotation Inclination Flexion Extension

Average

SD

Upper limb ROMs Flexion Extension Abduction
Before After Before After Before After Before After

Average 167.3 1784 374 436 312 407 1641 177.8

sd 38 19 25 14 15 16 38 26

Range of motion of the upper limb before and after application of the AtlasPROfilax method by using a goniometer (measurements in degrees). Both measured at baseline (month 0) and at final
Sllowap (mosth 9}





OPS/images/fmedt-07-1513155-g004.jpg
R2=0.498

1004 o @ M At &
) &
.
z ]
S 5ol ot
§ P =
P R E R LI
25 g... e g 4
gt Tl
00f JIRer et o0y 5 e
100

00 25 5.0
vas_Br





OPS/images/fmedt-07-1513155-g005.jpg
cervical pain

% of

100,00%
90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%
0,00%

Cervical VAS: performance goals vs. literature

85,19%
80,71%

63,91%

38,00%

25,91%
15,65%

1 2 2 8
dslacabo: e ison b study (1,2) vs. others






OPS/images/fmedt-07-1513155-g002.jpg
time time






OPS/images/fmedt-07-1513155-g003.jpg
LMEM

A
Node 5 (n = 404)

<6 >6

N
Node 6 (n=72) Node 7 (n = 52)
B

"

Node 2 (n = 120)
1M T

—eq

o
o

24 .

T
1

0 1 8 9 0








OPS/images/fmedt-07-1513155-g001.jpg
cervicobrachialgia

Included. Did meet inclusion
criteria and had confirmed

162 Received
intervention

2 | Preintervention assessment:

-Symptoms onse
-Cervical and brachlal VAS
-Cervical and upper limb ROM

162 assessed at follow-ups:

- VAS (cervical & brachial): 1, 6, 9 months
_ Byt Fmb ROMe- Oth h

> 0 Dropped out. Did
not attend the
follow ups

[
N

1 Therapy satisfaction > 162
report at 9th month:

-satisfied
-non-satisfied

Final outcomes:
-Cervical VAS evolution
-Brachial VAS evolution
at 1,6,9 months

-Cervical and upper limb ROMS at
9th month

-Satisfaction report at 9th month







OPS/images/fmedt-07-1513155-i001.jpg
medium, and

POPULATION @

124 Women,_
68 Men

Patients diagnosed

with 21 year
cervicobrachialgia

Mean Age: 55.63 +12.71

LOCATIONS
1 Site in Brazil

y

METHODOLOGY

Intervention

A single device-mediated intervention of non-
invasive neurostimulation by
medlanmransdu ictive vibropressure on the.

ital myofascia (Atlasprofilax® method)

PRIMARY OUTC
« Changein cerwcal pain accormng toVAS
+ Change in brachial pain according to VAS.

FINDINGS
rvical VAS pain pre-intervention:

Median

Vean7 1 (SD 2.1)

VAS pain post-intervention

Median 0, !
Meant 8 B2 o)

Pain reduction at month 9

Median -6 [-7:-4], p <0.0001 L
Mean -5.7 (SD £2.3), p <0.0001 -

Brachial VAS pain pre-intervention: Brachial pain evolution (VAS) over
9 months
Median 6 [4;8]

VAS pain post-intervention

Median 0
Mean 0.3 (SD +1.8)

. Pauenls satisfaction
+ Changes in cervical and upper limb range
o' motion (ROM)

Median -6 [-8:-4], p <0.0001
Mean -5.8 (SD £2.4), p <0.0001

Mean 6.2 (SD +2.3) 1





OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Medical Technology





