
[image: ]

LEVEL 5      
                                                                      



MODULE CODE: SHSs5064
Principles and Practice of Mobilisations: Spinal  

WORD COUNT:  2000 WORDS
MODULE TUTOR: Dr Kate Williams 






Gareth Jones - 1802873





Manual Therapy Sucks!


Introduction
Manual therapy (MT) is a conservative treatment used by clinicians to assess and treat musculoskeletal injuries (Groeneweg et al., 2017). Clinicians will use MT based on clinical reasoning to produce mechanical, psychological, sympathetic, nutritional, and neurophysiological changes (Bishop et al., 2015). This may decrease levels of pain or improve range of movement (ROM) by using techniques such as spinal mobilisation, spinal manipulation, passive stretching, massage, and myofascial release (Paanalahti et al., 2016). 

The mechanical effects of MT are related to the structural changes caused by the application to specific joints (Bialosky et al., 2010). This is believed to improve stiffness by increasing the extensibility of the joint tissues, which may improve biomechanics, therefore, increasing the ROM available at the joint which MT is applied (Bishop et al., 2015). The change in ROM may be linked to the psychological effects of MT, the increased ROM along with a reduction in pain may take away the patients fear of movement, changing the perception of pain through full ROM (Clar et al., 2014). One study stated that MT treatment showed improvements in a patient’s anxiety compared to pre-treatment scores (Bishop et al., 2015). 

MT is thought to have an effect on the excitation of the sympathetic nervous system (SNS), this causes changes to the heart rate, blood flow, and blood pressure, whilst also increasing skin conduction (Zunke et al., 2020). MT may also decrease salivary cortisol, salivary amylase, and insulin levels (Zunke et al., 2020). These combined effects have a role in the inhibition of pain, with the excitation of the SNS activating the periaqueductal gray neuron which triggers the descending pain pathway (Zunke et al., 2020). 

The nutritional changes related to MT are believed to improve the flow of synovial fluid, certain MT techniques improve synovial fluid volume, which may increase cell permeability (Zunke et al., 2020). This essay will specifically discuss the neurophysiological effects of MT and the clinical reasoning behind why MT may reduce pain (Kendall et al., 2020). The link between the neurophysiological and psychological effects of MT will also be discussed, along with the short, and long-term benefits of MT on pain (Kendall et al., 2020). 
Neurophysiological effects of MT
Much of the talk around MT is based around the reduction of pain (Thoomes, 2018), before discussing the effects of MT on pain it would be necessary to discuss the effects behind this theory. The sensation of pain from an injury activates receptors within primary afferent fibres (Yam et al., 2018). This results in a first order neuron signal from the periphery to the dorsal root ganglion (DRG), the signal then moves to substantia gelatinosa (ST) in the dorsal horn, which is located in the gray matter (Yam et al., 2018). This first order neuron synapses with a second order neuron at the ST, before travelling across to the spino-thalamic tract (Yam et al., 2018). The second order neuron then ascends to the medulla, then synapses at the thalamus with a third order neuron, before finally arriving at the somatosensory cortex (Figure 1), this is known as the ascending pathway (Yam et al., 2018). This results in a descending modulation pathway towards the mid-brain which stimulates a neuron called the periaqueductal gray (PAG), the PAG neuron then synapses with a second order neuron at the nucleus raphe magnus in the medulla (Yam et al., 2018). The descending second order neuron releases serotonin and noradrenaline at the ST, which stimulates an inhibitory interneuron to release the opioid chemical enkephalin to block out the signal of pain from noxious stimuli (Yam et al., 2018). Non-noxious A-B fibres may be activated through MT to inhibit the noxious stimuli of myelinated A-Delta fibres, and unmyelinated C fibres (Fornasari, 2012; Dubin and Patapoutain, 2010), this is widely known as the pain gate theory (Melzack and Wall, 1965). During homeostasis A-Delta and C fibres remain inactive until the sensation of pain is detected through sensory signals within cells (Yam et al., 2018). MT may activate A-B fibres by the sense of touch through mechanotherapy, A-B fibres travel at the rate of 80 m/s, compared to C fibres at 2 m/s, and A-Delta fibres slightly faster at 30 m/s (Yam et al., 2018). This allows the faster acting A-B fibres to block the pathway of the painful stimuli reducing the sensation of pain (Yam et al., 2018). Although MT is grounded by clinical reasoning, many literature reviews state the use of MT as a treatment should be replaced with a combination of MT and exercise rehabilitation for long-term structural changes and pain (Groeneweg et al., 2017).





Figure 1. The ascending & descending pain pathways (Yam et al., 2018).
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Discussion 
Clinicians use many types of MT, with research studies claiming that MT will directly affect the joint that it is applied to and reduce pain (Bishop et al., 2015). However, some literature reviews have recently disregarded manual therapy as an up to date inclusion of modern-day treatment, whilst claiming that other types of treatment may be more beneficial to patients, or the possibility that a mixture of MT and exercise may be of better use for long term results (Bishop et al., 2015). Some reviews suggest that the use of MT may irritate certain conditions and cause more pain, therefore, should be avoided in some cases (Bishop et al., 2015). One systematic review studied twenty-six articles on the effectiveness of MT on pain, with the review concluding that isolated manual therapy techniques may have reduced pain short term but had little effect on long term pain (Kendall et al., 2020). It may be argued that a form of exercise rehabilitation may be required to facilitate long term changes, with MT mainly responsible for short term pain in patients.

A recent study recruited 60 participants split into 3 groups of 20, group A included 20 participants using conventional treatment, group B included 20 participants using conventional treatment with cervical mobilisation and manipulation, and group C included 20 participants who used conventional treatment, cervical & thoracic mobilisation, and manipulation (Naidu and Ramteke, 2016). The study purposely chose patients aged 20-40 years old with acute or sub-acute mechanical neck pain, with the aim of studying whether spinal mobilisations, high velocity low amplitude (HVLA) manipulation, and conventional exercises to the cervical or thoracic spine, improved pain against conventional exercises alone (Naidu and Ramteke, 2016). Conventional exercises included isometric contractions, heat packs, active neck exercises, and stretching, with all exercises designed to increase strength and reduce pain (Naidu and Ramteke, 2016). All the cervical and thoracic mobilisations and manipulations were completed by experienced physical therapists to standardise methods and provide accurate treatment (Naidu and Ramteke, 2016). Participants were given 45 minutes of treatment over 6 treatment sessions, during the period of 2 weeks (Naidu and Ramteke, 2016). For this study, the numeric pain rating scale (NPRS) and neck disability index scoring systems were used, these methods are extensively used during studies with cervical or thoracic pain (Joshi, Balthillaya, and Rhagava-Neelapala, 2017). The study concluded that the groups with both spinal mobilisations, manipulations, and conventional exercise decreased in pain, against the group using conventional exercise only (Naidu and Ramteke, 2016). Moreover, all NPRS scores decreased from day 1 of treatment to week 3, a week after treatment ended (Naidu and Ramteke, 2016). However, the result of the study showed an increase in NPRS on week 4 in all three groups (Figure 2), which may be linked to MT gaining short-term improvements in pain, but not long term (Kendall et al., 2020). Questions would need to be answered as to whether an alternative method of treatment may be used to establish long term reductions in pain, as the short-term effects may be hiding the effectiveness of long-term rehabilitation (Thoomes, 2016). The NPRS findings may be disregarded if the patients were asked about NPRS directly after treatment, the sense of touch may positively affect their perception to pain, which may have exaggerated the NPRS. 

Figure 2. NPRS scores from day 1 to week 4 after MT treatment (Naidu and Ramteke, 2016).  
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The reviews that support the use of MT in the clinical setting state that neurophysiological, nutritional, biomechanical changes aid the reduction in pain (Naidu and Ramteke, 2016). The biomechanics are thought to be based around MT provided structured changes to targeted tissues, which may provide the biomechanical changes needed to improve a patient’s pain experience and range of movement, with stiffness and extensibility thought to be related to joint pain (Bishop et al., 2015). However, recent studies have suggested although these changes may occur, they may only be short term changes, which may not facilitate long term structural changes as suggested by these articles (Kendall et al., 2020). 

The intervention of MT by a clinician must be accompanied by rationale for the chosen treatment (Bishop et al., 2015), some of the reasoning used to rationalise the treatment have been questioned by articles reviewing MT (Groeneweg et al., 2017). The neurophysiological reasons are believed to be the change to inflammatory and pain mediator substances (Bishop et al., 2015), MT may change the concentration of cytokines, specific cytokine activity may disrupt the neurophysiological reaction from pain through sensory neurons (Zhang, 2007), this may block nociception and temporary reduce the effects of pain by reducing the amount of sensory signals to the dorsal root ganglion (Zhang, 2007). In one study based on the patient’s pain experience, it was found that there were small but significant changes to the uptake of serotonin, B endorphins, and a large increase in endogenous cannabinoids, which are thought to be vital to pain relief (Bishop et al., 2015). This may be a relevant argument to the critical reviews against MT, with many other forms of physical therapy claiming to achieve the same outcome on a patient’s pain experience (Kendall et al., 2020).

Maitland’s mobilisations may be used by clinicians to treat neck pain, clinicians typically apply MT to the cervical region of the spine to facilitate a patient’s rehabilitation and reduce the perception of pain (Joshi, Balthillaya, and Raghava-Neelapala, 2020). In one randomised control trial (RCT), posterior to anterior (P/A) passive accessory intervertebral mobilisation (PAIVM) was completed by the clinician to the spinous process of C7, the clinician used 3 sets of 30 seconds to reduce the NPRS of a randomised group of patients, this was completed alongside HVLA manipulation of T3-T6 to establish whether there was a difference in NPRS between the two randomised groups (Joshi, Balthillaya, and Raghava-Neelapala, 2020). The study concluded that there was no difference in pain between the two MT types (Joshi, Balthillaya, and Raghava-Neelapala, 2020). It may be argued that during this RCT, the MT on C7 was not long enough to initiate the pain gate theory (Melzack and Wall, 1965), therefore, the findings should be disregarded against the HVLA manipulations, as the type of mobilisations completed may not achieve the neurophysiological effects needed to reduce a patients pain (Yam et al., 2018).

A review of MT on neck pain was completed, which included eight systematic reviews, 2 RCT’s, and two guidelines on the effects of MT (Thoomes, 2016). Two of the systematic reviews studied MT on patients with cervical radiculopathy, with six reviewing MT on neck pain (Thoomes, 2016). MT included spinal mobilisations, manipulation, and a combination of exercise with MT against a placebo treatment (Thoomes, 2016). The review concluded that there was low level evidence that MT alone was effective long term, however, MT was found to be effective at reducing pain short term (Thoomes, 2016). Patients diagnosed with cervical radiculopathy suffer from peripheral pain caused by nerve root compression, the temporary decompression of the nerve root applied by MT techniques may causes short term changes in pain (Byung-Wan et al., 2017). It may be argued that the decompressed nerve root reduces pain short term, however, may have limited effects on structural changes to achieve any long-term pain reduction. It could be argued that the prescription of rehabilitation exercises with MT may be more beneficial for long term results in reducing a patient’s pain (Young et al., 2009). 

Conclusion 
The use of MT within the clinical setting may still be popular with some clinicians, however, the use of MT for long-term pain reduction must be re-considered (Bishop et al., 2015). It may be that the neuropsychological effects of MT contribute to the reduction of pain through the application of touch, which may change the patient’s perception of pain by using the effects of hypoalgesia (Bishop et al., 2015). This may also bring psychological changes to a patient by initiating improved ROM, therefore, taking away the fear from the perception of pain during movement (Bialosky et al., 2010). A combination of exercise and MT may be recommended as a more successful treatment, rather than using MT as a single treatment, therefore, MT should be avoided as a first line treatment for long term pain reduction (Thoomes, 2016). MT may be a useful selection of treatment for short-term pain, however, questions remain whether MT can produce structural changes stated by supportive literature (Bishop et al., 2015). Future studies would need to establish the reasons for MT techniques working short term, not long term in patients with pain (Kendall et al., 2020). 
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Days Group A Mean & SD Group B Mean & SD Group C Mean & SD
Day 1 6.50 *1.00 6.40 ¥1.03 6.22 +1.00
Day3 522 *130 435 +1.04 212 +124
Week 1 3.47 +1.25 2.00 +0.88 167 +1.04
Week 2 179 *128 092 227 0.40 40,64
Week 3 1.03 *1.00 026 %059 0.30 +0.85
Week 4 114 121 071 #0.95 0.50 +0.83
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