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1. Comprehensively examine and assess the vertebral and sacro-iliac joints of the body and identify the relevance of the signs and symptoms encountered. 
2. Demonstrate safe and appropriate manual therapy techniques and exercise interventions applicable to various mechanical problems that may affect the vertebral joints of the body 
3. Rationalise and explain current trends and research findings applicable to manu 
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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.







An introduction to the mechanisms used in manual therapy
The manual therapy technique works through a variety of mechanisms in order to be effective, by understanding the neurological, physiological, and psychophysiological mechanisms. This is critical for utilising manual therapy clinically in a safe and competent manner (Lederman, 2005). Mechanical explanation is historically used in order to explain the mechanisms of how manual therapy interventions worked, however new research has revealed that intricate neurophysiological mechanisms are at play and the beneficial psychological effects of providing the hands-on examination and intervention should not be ignored (Huijbregts, 2011). Manual therapy is essential and commonly used to treat and management joint, tissue or movement dysfunction. There is a variation of different main stream approaches to manual therapy treatment; the most common simplistic form of manual therapy that is used are the mobilisations from the Maitland school of thought (Maitland, 2010). Manual therapy techniques are used to treat motion impairment which decrease the range of movement (ROM) that is produced when movement occurs. The techniques that are joint specific will indicate a motion impairment, this occurs when a loss in normal joint motion appears, it is a result of reversible joint hypomobility (Lennard et al, 2011).  Joint mobility will improve with an application of manual therapy, this makes it easier for a patient to regain normal movement patterns and they will be able to restore maximal function (Placzek and Boyce, 2017). 

Manual therapy can be performed in numerous ways and still be as effective. Maitland’s concept, and Arthrokinematics, are treatments that may be used for mobilisation to achieve full ROM. Maitland’s theory and Arthrokinematics propose that roll, spin and glide theory are the main movements used for mobilisation (Kisner and Colby, 2002). The Maitland concept can be applied to the peripheral or spinal joints, because peripheral mobilisation is used to treat majority of joints including spinal joints. Also spinal mobilisation  can be performed on various joint and articulations of the cervical, thoracic and lumbar regions. while both require a technical explanation and will differ in technical effects and terms.  The theoretical approach remains similar for each (Hengeveld and Banks, 2005). The Maitland concepts are used for the treatment and the assessment concept. The aim is to restore full range in functional movement by using passive movement, specifically accessory and physiological movement (Hengeveld and Banks, 2013). This requires an external force to produce a movement from any part of the body, the external force could be a piece of equipment or another person. An accessory movement is a joint movement that an individual as difficulty in producing when movement is required (Hengeveld and Banks, 2005). The Maitland concept has four grades of mobilisations that may be used to treat an individual is pain and ROM which can be seen in the table below (Hengeveld and Banks, 2014). 
Table 1 Maitland’s proposed grades and application of grades (Hengeveld and Banks, 2014).
	
	Grade I
	Grade II
	Grade III
	Grade IV

	Grade Range
	Beginning of range
	Within available range 
	Available range- point of firm resistance
	Firm resistance-limit of available range

	Amplitude of movement
	Small
	Large
	Large
	Small

	Used to treat
	ROM
	ROM
	ROM 
	ROM



Being able to understand the idea from the accessory movement and their dysfunction is important whilst applying the Maitland concept clinically (Hengeveld and Banks, 2013). The physiological movement are movements that can be performed and achieved actively by an individual, the movement are performed in a relaxed position. This movement can be analysed for the quality and symptom response of the movement (Hengeveld and Banks, 2005). 
Arthrokinematics suggest that when a joint produces a full ROM, it also allows smaller movements to occur within the joint.
Table 2 Arthrokinematics fundamental movements (Kisner and Colby 2002).
	Table 2. Three Fundamental Arthrokinematics: Roll, Slide and Spin

	Movement
	Definition
	Analogy

	Roll
	A rotary movement that lets a bone rolling on another.
	A coin rotating across a table.



	Slide
	The translatory movement which tolerates a sliding of one joint surface over another.

	Pushing an upright bottle right across a table and encountering friction. 

	Spin
	The rotary movement that allows one body spinning on another body. 

	A coin rotating on its edge.



The ‘convex-concave rule’ that was purposed by Schohmacher (2009)  will work alongside these movements from the table above. In accordance with this rule, each joint will have a concave and convex surface to the two bones (Hengeveld and Banks, 2014). An example of the convex-concave rules is the femur (convex) and Tibia (concave) (Neumann and Kelly, 2010). This rule additionally suggests that a joint surface moves in an identical direction as the concave bone when a movement has been produced. Although when a bone produces a convex movement the joint surface moves in a opposite direction (Hengeveld and Banks, 2014). The movement of a joint surface reenforces the three fundamental Arthrokinematics  movements, roll, slide and spin because the movements occur to allow movement (Kisner and Colby 2002) which is shown in the table above (table 2). The Maitland’s theory of the four grades for mobilisations can be used to treat an individual is ROM as can be seen in table 1 (Hengeveld and Banks, 2014).

Range of movement
When a joint produces a specific movement it will be copied by the shape of an articulating surface and by the ligamentous and capsular structure that surrounds the joint. This results in a reduction of ROM, the movements that is produced may result in pain or stiffness. However, developing an optimal ROM will allow an individual to move freely without stiffness or pain, perform activities and work without receiving any kind of injury (Laubenthal et al, 2002). Although Magee (2014) suggests that there are three different types of limited ROM: active, active assistive and passive. The main type that affect this are: mechanical, which could be a muscular or ligament injury, neurological, this could occur from a complex regional pain syndrome that results in a decrease of limb use (immobilisation) or contractures which occurs from abnormalities in the nerve pathways, and also infection, which results in swelling or pain. The normal fluency of a joint is range will get restricted by these factors (Magee, 2014).  In accordance with Simancek and Fernandez (2013) ROM has been categorized into two variation of motion: physiologic and anatomic. The physiological ROM is the amount of motion that is available, which will result in a general wear and tear patterns, also a neurologic or structural limitation. The standard quantity of motion that is available to a precise location is the anatomic ROM (Simancek and Fernandez, 2013). The motion that is available often gets affected by muscle bulk, joint capsule, proprioceptors, bone structure and ligaments, the anatomic ROM tends to more than the usual motion.  

Studies based on the use of manual therapy techniques
Conducting a peer review research on articles is a critical way of determining whether manual therapy techniques are affective on the proposed effects it has on an individual. A study performed by Buyukturan et al (2018) conducted a blind study which looks at the effect of Mulligan mobilisation technique (MMT) on the older generation who experience pain, a decrease in ROM, functional level, kinesiophobia, depression, and QoL both pre and post treatment on their neck. The method of the experiment included a selection of forty-two older adults that are above the age of 65 who experienced neck pain and were divided into two randomised groups: traditional physiotherapy-Mulligan mobilisation (TPMM) group and a traditional physiotherapy (TP) group. A scheduled of 10 session treatment plans were made and individuals were examined in terms of pain and ROM, functional level, kinesiophobia, depression, and QoL both pre- and posttreatment. The MMT started with an apophyseal glide (MAGs) between C2 and C7. A mobilisation of oscillatory movement was reapplied, and less than 6 repeats were used. The result of the study showed that an improvement was made in both groups following all treatment (p<0.005).  Whilst comparing the result of the effectiveness the two treatment programs had on the participants an observation was made that showed that the TPPM group had received a better outcome (<0.05,  in relations to ROM, kinesiophobia, depression, and QoL. The conclusion that MMT has a significant effect on pain, ROM, functional level, kinesiophobia, depression, and QoL but must be performed by a specialist. This study had two strength which are, it involved groups that were randomised that were selected blind. The study consists of adults who were part of the older generation. The study lacks in providing a male and female ratio, which means it does not give an accurate population representation, the results of the study may be unreliable because there could be a greater number in males than females or viscera.  
Igatpurikar, (2013) conducted a study that examines the effect of Maitland Spinal Mobilization Therapy Versus Conventional Therapy in Lumbar Spondylosis with Radiculopathy. The study conducted of a randomized controlled trial (RCT) and a sample size of 40 patients who suffer with  lumbar spondylosis were allocated in two groups of 20. Group 1 received Maitland's mobilization in P-A , rotational and transverse mobilization with hot packs and core stabilization. Group  2 received lumbar traction, Shortwave diathermy and core stabilization. Both groups were evaluated on day one pre treatment and day 30 post treatment. Outcome measures used for assessment were spinal ROM by Schober's test straight leg raises (SLR) and Oswestry Disability Scale for functional evaluation. The results showed that spinal mobilisation and conventional therapy both showed improvement in s ROM, however mobilization therapy showed significant improvement than conventional group (t value = 2.149, p < 0.05). A SLR and Oswestry Disability Index (ODI) showed an improvement within group but not between the two groups. The overall conclusion of this study was that of spinal mobilisation is better than routine conventional therapy. A positive aspect of this study is that all material that were used and the mythology was explained and showed to make the study far clearer whilst providing a clear understanding of what the study would include.  This study does not provide a male and female ratio, unfortunately this does not give an accurate population representation. This may result in the study having unreliable results as there may be a greater difference in number of the genders. 
Gautam, et al (2014) conducted a study that looked at the comparison of Mulligan and Maitland mobilization in improving neck ROM. The study consisted of a total of  30 subjects  that were either sex in age group of 20-45 year. The subjects were divided into three randomised groups: Group A, group B, group C (each group with 10 subjects). Group A did conventional therapy. Group B did Maitland mobilization techniques and group C did Mulligan mobilization technique. The treatment was given 4 times a week for a total of 30 days. Each individual is ROM was assessed at the 0, 15th and 30th day of treatment. The overall results of the study showed that Mulligan mobilisation is more effective in improving, ROM. Although both experimental groups showed improved ROM, but Mulligan mobilisation was found to be more effective in improving ROM. This study is main strength is that their objectives were achieved by proving the effectiveness of Mulligan mobilisation in improving ROM. Unfortunately the study does not give a male and female ratio, which means it does not give an accurate population representation, this result in unreliable results as there could be a greater number in males than females or viscera.  
Conclusion 
I have come to the conclusion that the use of the Maitland mobilisation concept is an effective treatment modality for manual therapy to increase ROM. However, the published studies that were looked at did not show any faults in neither methods that were carried out and a clear conclusion was able to be drawn for both techniques. Buyukturan et al., (2018)  research found that the Mulligan techniques had a more significant effect on improve ROM just by using these techniques and using an oscillatory movement but has to be performed by a specialist. However, the study did not carry out a discussion of the analysis of the results, these results will not be taken for concrete evidence. A requirement of  further research into the subjective matter will need to be done in order to improved regulations of methods for an accurate reliability and repeatability result. Igatpurikar, (2013) study showed that using Maitland’s spinal mobilisation is a far greater technique to use compared to just using conventional therapy, however this study showed using the both techniques together did show an improvement in ROM. This is supported by the overall results of the study. Gautam, et al (2014) experiment showed that the Mulligan mobilisation is significantly more effective response in improving ROM even when both groups made an improvement, the Mulligan\mobilisation is resulting more significant. 
After conducting a literally review on both techniques I have come to the conclusion that the Mulligan mobilisation technique would be a far more effective treatment for increasing ROM, rather than using the Maitland mobilisation concept. I would consider looking into using a complementary treatment for example deep neck flexor stability training for patients who suffers with a decrease in ROM in their neck.
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