Rosa Di Cristo 1703635



Manual Therapy Mechanism

Manual therapy (MT), which include a broad range of techniques, has been used among the clinicians since as early as 400 B.C. (Vigotsky and Bruhns, 2015; Kingston, Claydon and Tumilty) with the aim to treat motion restriction and pain of the peripheral and spinal origin through mechanical, neurophysiological, sympathetic, psychological and nutritional effect (Voogt et al., 2015; Schmid, Brunner, Wright and Bachmann, 2008; Bialosky et al., 2009). 
After an injury, there is an inflammatory response that initiates the healing process and influences the pain processing (Bialosky et al., 2009; Bishop et al. 2015).). MT can affect the interaction between inflammatory mediators and peripheral nociceptors by modulating the concentration of mediator substances of inflammation and pain (Bishop et al. 2015). Furthermore, studies have found that MT changes of blood levels of β-endorphin, anandamide, N-palmitoylethanolamide, serotonin and endogenous cannabinoids (Bialosky et al., 2009). It is thought that through the application of graded oscillation of MT the mechanotransduction can be influenced as these oscillations apply mechanical load to tissues and encourage positive cellular adaptations in the joints treated (Thompson et al., 2016; Bialosky et al., 2009).

MT has also shown to alter the state of spinal excitability as suggested by directly reduction of nociceptive flexion reflexes and decreased temporal sensory summation, demonstrating a mixture of decreased facilitation and better inhibition of nociceptive input in the Central nervous system (Bishop et al. 2015). Furthermore, it is thought that MT has hypoalgesia and sympathoexcitation effects as initiates the mechanism of a central pain modulatory system that was first described by Ronald Melzack and Patrick Wall in 1965 through the Gate Control Theory of Pain (Figure 1), which explain that nonnoxious input overpowers painful output via stopping dorsal root nociceptors (Vigotsky and Bruhns, 2015; Bishop et al. 2015). Melzack and Wall (1965) believe that the pain is modulated in the substantia gelatinosa (ascending pathway) that appeared as gate for afferent signals for afferent signals, possibly modulating the gate control system followed by transmission cells being the initiators and responsible for this neurological mechanism. 
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Figure 1. Representation of Gate Control Theory of Pain (Melzack and Wall, 1965)

It is believed that MT techniques applied to the spinal segment may produce a sensory input that effects the proprioceptive primary afferent neuron of paraspinal structures which may change the processing of pain at the spinal cord level creating an hypoalgesia effect (Perez et al., 2017). It is thought that MT can trigger the gate control by activating low threshold A-beta (Aβ) fibers, which prevent the nociceptive access of afferent fibers A-delta (Aδ) and C in the spinal cord, which are associated with two different pain sensation (Perez et al., 2017; Vigotsky and Bruhns, 2015).
The correct pain relief mechanism after MT is only attributed to Pain Gate theory for a short-term effect, as his theory will only justify the pain-relieving effect of mechanical treatment when it is being performed (Krouwel, Hebron, Willet, 2008), so it is believed that the long term pain relieving effects of MT are refereed by activation of the periaqueductal grey matter (descending pathway) in the Medulla Oblongata (Krouwel, Hebron, Willet, 2008). This is another mechanism by which analgesia is induced wherein several neurotransmitters such as serotonin, vasopressin, oxytocin, adenosine, endocannabinoids, and endogenous opioids acct on the rostral ventromedial medulla (RVM) and periaqueductal grey (Vigotsky and Bruhns, 2015; Krouwel, Hebron, Willet, 2008).


Critical evaluation

Geoff Maitland mobilisation has been a cornerstone of manual therapy and involves the application of passive and accessory oscillations against spinal and peripheral restrictive joints used to treat neuromuscular dysfunctions aiming to restore soft tissue extensibility and joint mobility (Ali, Sethi and Noohu, 2019; Amita, Bhavna and Nilima, 2014). These techniques are applied at low velocities where the force and amplitude can be controlled to attain pain modulation by decreased hyperexcitability of the muscle spindle and the inhibition of endogenous pain in the central nervous system (Thomson, Haig and Mansfield, 2009). And the application in regards the four grades of this modality, is dependent on an assessment of the accessory movement of the joint targeted for the treatment followed by the feedback of the patient whether they feel pain or stiffness in the joint assessed (Hoch and Grindstaff, 2012). 
Even though Maitland mobilisation is widely used in clinical setting as treatment choice, there is an abundance of studies that outline and support the effectiveness of this approach as well as there is literature that states that these techniques have no effect at all, if not placebo.
A study conducted by Igatpurikar (2013) outlined the effectiveness of Maitland approach compared to conventional therapy in lumbar spondylosis with radiculopathy. Participants were divided into two groups (one experimental and one controlled group) and were treated with the duration of 4 weeks. The group treated with Maitland approach showed more improvement compared to the control group. However, it is important to outline that even though the study was about comparing the two different approach, other different modalities were added in conjunction with these two approaches. Pack of heat were given to the experimental group prior to receiving Maitland treatment, but not for the controlled group, which can be an important influencing factor considering that studies have shown that heat alone can achieve a short-term pain relief (French et al. 2006), so a true Maitland approach effectiveness is uncertain. Also, it did not specify if the application of the techniques was performed by one or more therapists or if the therapist was experienced as it could be considered a big impact to the study as different force could have been applied. Same lack of information in the methodology was found in the study carried out by Amita, Bhavna and Nilima (2014) that contrary, compared the effect of Maitland mobilisation against Shacklock’s Neurodynamic Mobilisation in the treatment of low back pain. Results have shown that Shacklock’s approach was more effective than Maitland. However, the methodology regarding the application was not clarified. The grade chosen for the treatment was not justified, and it is known that Maitland grading system depend on the effect the clinician wants to target (Vigotsky and Bruhns, 2015). 
An experimental research was carried out by Deepa et al. (2014), which studied the effects of MT and endurance training versus a controlled group of just endurance training for the neck flexors on reduction of mechanical neck pain and increase ROM. The study reported a positive outcome, even with a relatively small sample size. Significant results were found in the experimental group that received Maitland’s mobilisations and neck flexor endurance training. It may be that the addition of Maitland approach may have influence the regaining of normal biomechanics, with decreasing mechanical stress at the treated joint, by improving its mobility, therefore reducing pain (Deepa et al., 2014).  Although, this study presented positive outcome, the methodology was not clear as it did not specify the time, the repetition or the sets of the mobilisation techniques used. Active ROM was the only objective marker registered before and after the treatment, and literature explain that prior to any application or treatment of `Maitland approach, both physiological and accessory movement need to be assessed for pain and/or restriction (Rao et al., 2018). Same lack of information was seen in a similar randomised research was conducted by Shankar et al., (2015) who looked at two different MT approaches (Maitland and Mulligan) in comparison with exercises for treatment of pain and range of movement in patient with mechanical neck pain. The results showed that there was no significant difference in between groups, however they all showed a reduction of pain over the period of time establish. Referring to Maitland approach the reduction of pain could have been linked to its neurophysiological, sympathetic and psychological mechanism (Shankar et al., 2015). However, the study only looked at the effect of the intervention for a short time, so a control group would have been needed to evaluate whether the results were due to the different approaches and if they would have improved over a long period of time (Shankar et al., 2015).
Similar study by Reid et al., (2014) compared the effectiveness of Mulligan Sustained Natural Apophyseal Glides and Maitland Mobilizations for treatment of cervicogenic dizziness. Results showed same positive outcome for both Manual therapy approaches. However, the specificity in regards the methodology of Maitland approach was very poor. The grade, time and the repetition, and the type of techniques used were not specified, while, controversy, the Mulligan techniques were deeply explained. So clear methodology needs to be applied in order to have true results of the study. Even if they showed positive outcome the results may not been specific to changes in dizziness symptoms (Reid et al., 2014).
A recent study carried by Fahed et al., (2020) looked at the effect of effect of grade III lumbar mobilisation on back muscles in chronic low back pain. The compared the mobilisation to a placebo effect in the form of light touch. Studies have shown positives outcomes with a significant change between the two group. Although they had the outcome of pain relief, the grade used is known to be used in restoring ROM, following Maitland grading system (Hoch and Grindstaff, 2012). However, studies have shown that neurophysiological and biomechanical effect works together, because by improving mobility though removing mechanical stress, it will also improve pain caused by the restriction (Deepa et al., 2014).

Throughout the literature, MT   has shown to have positive effect in reducing pain as well as restore the range of movement through the mechanism mentioned previously.  Although, there is numerous literature that state the effectiveness of MT, there is limited research that further support its mechanisms.  Mostly, the neurophysiological effect is related to the immediate effect of analgesia due to the activation pain gate theory (Vigotsky and Bruhns, 2015).  
I believe that Manual Therapy works, however, due to the lack of literature that evaluate the specific effect of Maitland approach, I will not be using it for my clinical practice as my first line of treatment.  I believe that researches available, unfortunately lack of specificity in their methodology so that a better research in this area is needed to evaluate specific effect to be able to provide a best outcome for the patients in clinical environment. Conversely, I would seek to expand my knowledge to other approaches of Manual therapy such as Mulligan’s.  His concept has its foundations built on Kaltborn’ principles of regaining the accessory element of physiological joint movement. It is a manual therapy approach that consists of applying a sustained pressure over a hypomobile joint while performing the movement and literature have found that it has miraculous short term effect (Shankar et al., 2015).
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This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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