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Manual Therapy Sucks?

Introduction

The most common form of treatment modalities for back pain is spinal Manual therapy. Treatment modalities includes Maitland’s mobilisation techniques (MMT) or manipulative therapy (Snodgrass, Rivett and Robertson, 2007). Often the first choice of treatment by; sport therapists, physical therapists, and chiropractors. Maitland’s spinal mobilisations is advocated by most of the current national clinical guidelines, hence its popularity (Huisman et al., 2013; Hurley et al., 2005). Typically, MMT is utilised by therapists to reduce pain, stiffness, and increase the range of movement by using the arthrokinematics concepts of roll, spin, and glide among different structures within the vertebra (Neumann, 2012). MMT and manipulative therapy, both forms of passive treatment, are viewed separately by practitioners. In a large-scale survey conducted in 2005 by Hurley et al, within the United kingdom's health service for the treatment of back pain, 59% of physiotherapists used mobilisation techniques whereas there was only a 9% uptake of manipulation techniques. However, as popular as MMTs are, there remains controversy among its effectiveness. There are believed to be four main effects, which include mechanical, neurological, psychological, and nutritional benefits. This paper will be solely reviewing the effects of MMTs and its concepts for pain relief (Hengeveld and Banks 2013; Neumann, 2012).
MMTs are often utilised with the goal of reducing pain along spine. Patients suffering from mechanical back pain are treated with MMTs by stimulating the mechanoreceptors within the facet joint (Abe et al., 2015; Kumar et al., 2012). From doing so it is understood that the pain-spasm cycle will be altered through the presynaptic inhibition of the nociceptive fibres (Barakatt et al., 2009). The structures which are associated with the nociceptive fibres will receive the inhibition of the hypertonic muscles which will therefore aid the improvement of functional ability (Javaherian et al., 2017). 
The perception of the patient’s pain will influence the grade of passive physiological movements of MMT treatment. In addition, the oscillatory movements used in passive physiological treatment will provide the potential to improve the nutritional qualities of the synovium by improving its viscosity under manual pressure (Gautam et al., 2014; Hurley et al., 2005). The ways in which MMTs are used to their highest potential has been interpreted by Kumar’s study in 2012. It was suggested that grades I and II mostly benefit joints which are inhibited by pain. Grades I and II work by an oscillatory force which will repeatedly stimulate the mechanoreceptors (Kumar et al., 2012). This sensory cell will block the nociceptive pathways to the dorsal horn and stop the noxious chemical from synapsing with the second order neuron and traveling to the Thalamus of the brain to indicate a painful stimulus. Grades III and IV are primarily used to reduce stiffness and to increase range of movement (Javaherian et al., 2017; Neumann, 2012). As previously mentioned MMTs has a working concept for physiological pain relief. The common thesis for how MMTs work upon pain relief is best known as 'pain gate theory' - proposed by Melzack and Wall in 1965 (Abe et al., 2015). The pain gate theory concepts the pain from a neurophysiological understanding, and to this day is still one of the most comprehensive and relevant theories for the judgement of cognitive aspects of pain (Barakatt et al., 2009). The Substantia Gelatinosa, in the posterior aspect of the dorsal horn within the spinal cord encompasses a neural mechanism which acts upon the 'gate'. This 'gate' can increase or decrease the degree of nerve impulses (Cross et al., 2011). The reciprocal and larger A-beta fibres can depolarise the intermedullary of the afferent terminals. It is because of this ability; it is possible to close the 'gate' mechanism. As a result, the effectiveness of the excitatory synapses become reduced and the pain experienced will start to diminish (Snodgrass, Rivett and Robertson, 2007; Kumar et al., 2012).

Literature supporting the use of Maitland’s mobilisations for reducing pain along the vertebra

A study from by Sharma, Alahmari and Ahmed (2015), compared the effects of MMT and conventional physical therapy in patients with chronic lower back pain. The study included 30 subjects, a mix of male and female aged between 40 – 70 years old. All subjects had been diagnosed with chronic lower back pain. The 30 subjects were randomly selected into 2 groups, group 1 received MMT and group 2 received conventional therapy (CT) which included traction and stretching exercises. Patients were required to record their pain level using a Visual analogue scale (VAS). Group 1 received MMT on the lumbar spine for 4 weeks, 5 days a week with 1 session per day. MMTs were targeted at impairments which had been located during examination before testing. A central posterior-anterior (P/A) and a lateral PA oscillation movement were applied at grades I and II to target the pain gate mechanism. These grades were only used on the patients who were reporting pain occurrence before motion. Treatment lasted 30 seconds long per set for 3 sets with a rate of 2 oscillations per second with metronome control. The rest period between each set lasted 1 minute. Group 2 received traction exercises which consisted of a belt being used around the patient’s thorax and second around the pelvis. The goal was to use flexion and extension movements to allow the greatest longitudinal movement. Stretches exercises included piriformis and hamstring stretching 6-10 times per session and spinal muscle stretching in a quadruped position with a 30 second hold in 3 sets.
Table 1 shows the baseline measure of pain and the post interventional score on a VAS scale from resting and during activity. 
[image: ] 
From the table provided, it is displays that MMT had a significant difference in reducing pain through the four week study. It is possible to compare it to CT which was also effective in reducing pain over the four weeks. MMT was shown to be more effective when comapring the two side by side.
Table 2: ANOVA for testing the effectiveness of the interventions from Sharma, Almari and Ahmed’s study (2015).
[image: ]

The analysis of the study was completed to discover the effects of the interventions used between the two groups which had shown an improvement in the VAS scores (rest and activity) after the four week study. These were proven to be statistically significant (Table 2). 
A very recent study from earlier this year  saw researchers Zaidi, Ishaq and Ahmed (2020) compare the effectiveness of muscle energy technique to MMT for treatment to Sacroiliac joint dysfunction (SIJD). The study includes 60 patients divided into two groups, group A received MET and group B recieved MMT treatments. The measurements of pain were recorded via VAS and collected after the first day and after 4 weeks, on the 12th and final treatment. METs were applied to the Quadratus lumborum, illiopsoas and piriformis in group A. Group B received MMT with 30 oscillations per set for 3 sets. Lumbopelvic stability exercises were prescribed to both groups whilst receiving manual therapy techniques. These exercises targeted the ipsilateral gluteus maximus, abdominals and the contralateral latissimus dorsi in 3 sets with 10 repitions along with a 10 second hold. 
Table 3: Comparison of outcome measures between MET and MMT from Zaidi, Ishaq and Ahmed’s study (2020).
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Table 3 from the study displays the significant difference in values within group A and group B respectively. The improvement in VAS for pain by MET could be from its neurophysiological effects. The post isometic relaxation would lead to decreasing agonist muscle tension after the isometric contraction. This would be further evidenced by the fact that the golgi tendon organs usually reside in the tendon of the agonist muscle. The improvement of VAS by group B with MMT use would subside when treated with the appropriate mobilisation, which according to the findings has occurred within the study. Maitland also opposes that minor positional faults can occur following injury in the vertebra which results in pain and movement restrictions. MMT's aims would then be to apply the correctional mobilisation to allow pain free function after several repetitions. Both reasonings for each treatment modality could be why this present study experienced pain relief in the groups tested.

Literature suggesting a superior manual therapy treatment for reducing pain along the vertebra

A study by Mehta, Mhatre and Mote (2014), compared MMTs and Shacklock's Neurodynamic Mobilisation (SNM). A group of 50 subjects aged 30-55 years old with sub-acute lower back pain were divided into two groups. Group A received MMT and group B received SNM, with treatment being given on alternate days for 3 weeks and a follow up on week 4. The MMTs performed for the study were as follows; Group A received a P/A to the spinous processes, as well as P/A with unilateral pressure and the third dosage was a transverse vertebral pressure. All mobilisations were performed 30 times for 3 sets with a 30 second break in between each set. The mobilisations were also performed one level proximal and one level distal to the treated area.
Table 4: Comparison of Pain VAS scale from Mehta, Mhatre and Mote (2014)
[image: ]
Results from this study showed that only after the 5th session did group A start to show significant improvements. Group B started showing significant improvements from the 1st treatment. Group B showed significant differences in pain, ROM, and the slump test after the 1st treatment. 52 % of subjects from group B had complete pain relief and were able to be discharged by the 9th session. In the other hand, group A only had 12% free of pain relief by the 9th session. By the end of the study and the 4 weeks follow up, 64% of group A had pain relief where group 2 saw 28% of all patients with complete pain relief. This study concluded that both modalities bought about significant pain reduction over the 4 weeks of treatment, However the results showed that SNM was more effective than MMT in pain reduction, resulting in more patients being discharged earlier. It was stated in their conclusion that SNM should be the incorporated treatment program for sub-acute lower back pain in adults.
An eight-year-old study from Dunning et al (2012) compared upper cervical and upper thoracic thrust manipulation to MMT in patients suffering with mechanical neck pain.  The objective of this study was to compare the short-term effects from each treatment modality on pain and range of movement. 107 patients were selected for treatment with 51 in MMT and 56 in High velocity low amplitude (HVLA) thrust manipulation. Patients from both groups were treated only once and returned two days post treatment to complete the measurements of outcome. The advice to patients for the two days in between measurement was to maintain activity within their limit of pain. HVLA Thrust targeted the C1 and C2 of the cervical spine. A second, separate manoeuvre was then applied to the upper thoracic spine of T1 and T2. For both thrust manipulations, if no cracking were recorded then there would be a readjustment of the therapist’s position and a second attempt would be performed (no more than two attempts). MMTs were directed to the upper cervical spine, specifically C1 and C2 spinous processes using a P/A mobilisation. The same glide was used at the upper thoracic region at T1 and T2. In this study, a grade IV was used as the MMT for 30 second intervals for both regions treated for 3 sets. The result of the study found that the 56 patients who received a combination of cervical and thoracic HVLA thrust manipulations had a greater reduction in pain and disability when compared to the group at received MMT treatment at the 2 day post treatment follow up. Thus, resulting in HVLA thrust manipulations being more effective for short term pain reduction when compared to MMTs for treating mechanical neck pain. 




Conclusion 

It is difficult to draw on a conclusion based upon the evidence provided. Maitland’s concepts for treating pain with a mobilisation is prescribed for either grades I or II for between 60 - 90 seconds for 3 sets (Gautam et al., 2014; Kaur, Sharma, and Hazari, 2019). However, without reasoning, in their respected research each of the literature papers failed to adhere to these concepts even though significant pain reduction was reported. In the literature supporting the use of MMT by Sharma, Alahmari and Ahmed (2015), grades I and II had been used to treat the pain gate but only used a treatment of 30 seconds per set. Which according to Maitland's concepts a 30 second treatment would only be prescribed for grades III and IV (Kaur, Sharma, and Hazari, 2019). However, Sharma, Alahmari and Ahmed still recorded a greater VAS pain reduction with their use of MMT compared to CT. Zaidi, Ishaq and Ahmed’s (2020) paper, comparing MMT to MET, failed to report which grade of MMT was used as treatment. Like the previous study, the treatment timing for targeting pain with MMT did not follow Maitland’s concepts, but still recorded a significant reduction in pain in their post-test. Literature that found a superior manual therapy technique to MMT had similar limitations. The study comparing MMT to CT, Mehta, Mehta, and Mote (2014) also failed to record the glide used during the study. This resulted in SNM producing greater results than MMT. However, if MMTs were used following Maitland’s concept this may have changed the outcome of the research. Dunning et al (2012) used a grade IV MMT for treatment for mechanical neck pain and compared it to HVLA thrust manipulation. Again, the study claimed to target pain relief but has altered Maitland’s concepts without further reasoning.  
Upon reflection, recent literature suggests MMT can be effective for significant pain reduction. Contradicting literature suggests there are superior modalities for treating pain (SNM and HVLA). This could further push the impression that MMT would be more effective as a complimentary therapy alongside either SNM or HVLA.
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The distribution of men and women between the two
groups were similar, however women comprised 62% of
the participants in the study showing that women are
more prone to develop the SIJD than men.

The baseline values of outcome measures are listed in
Table-1. Comparison between pre and post Visual
Analog Scale score and Modified Oswestry Disability
Index score has been done for group A (Table-2) and B
(Table-3) using paired sample t-test. Comparison
between pre and post Visual Analog Scale Score and
Modified Oswestry Disability Index Score has been done
in between group A and B using Independent samples t-
test (Table-4).

The mean score of pre-VAS and pre-MODI for group-A
was 7.67+1.348 and 28.33+4.686 respectively and for
group-B was 7.43+1.382 and 30.27+5.394 respectively.
The mean score of post-VAS and post-MODI for group-A
was 4.33+1.373 and 9.20+3.123 respectively and for
group-B was 4.00+1.203 and 8.30+3.687 respectively.
The paired sample t-test statistics of the VAS and MODI
for group-A were 16.699 with p-value <0.005 and 29.125

‘Table-4: Comparison of outcome measures between-Groups.
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intervention through VAS and MODI respectively.

An intra-group analysis showed significant changes in the
improvement of pain and disability level in both groups
i.e. group-A and group-B. Although the data obtained
from inter-group analysis revealed an insignificant
difference in values which showed that none of the group
had produced better results than the other in improving
pain and disability level.

An improvement in pain level due to MET could be
evidenced based on its particular neurophysiology as
explained by Chaitow that post-isometric relaxation
leads to a subsequent decrease in the agonist muscle
tension after an isometric contraction.'s It usually
happens because of the specialized stretch receptors
called Golgi Tendon Organs that normally reside in the
tendon of the agonist muscle. Lewit confirmed this
finding that an increased tone in the affected muscles
with subsequent pain and dysfunction could be
resolved by restoring the full functional length of the
muscle.'7 A research performed by Noelle M. Selkow et.

Outcome Measures PreTest Value
Group-A Group-B

Post-Test Value
Group-A Group-B

767+134 7.43+138 0.66
28.33+4.68 30274539 -1.48

433+134 4.0£1.20
9.20+3.12 830+3.69
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METs were applied to the Quadratus
lumborum, illiopsoas and piriforms in
group A. Group B recived MMT with 30
oscillations per set for 3 sets. Lumbopelvic
stability exercises were prescribed to both
gorups whilst recieving manual therpay
techniques. These exercises targeted the
Ipsilateral gluteus maximus, abdominals
and the contralateral latissimus dorsi in 3
sets with 10 repitions along with a 10
second hold.
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Paired “t” test was used to compare the pre and
post values of parameters in each group at 1* (week
1), 5th (week 2), 9th (week 3) treatment session and
week 4 (follow-up) to find the effectiveness of the
treatment (intra-group comparison).

Unpaired “t” test was used to compare the values
obtained in the two groups to know the most effective
treatment group (inter-group comparison).

Fig. 3. Dynamic end range closer

Table 1: Comparison of pain on extension

Dosage: 10 oscillations, 3 sets with a rest interval GrpA | GrpB P value Sig-

of 30 sec. Pre Rx 724 6.8 0.0596 NS
1% Rx-§ 63 46 <0.0001 ES

The mobilization that is to be used as a treatment | 5 res 196 08 00133 Sig.
procedure was decided depending upon the patients  [on prs 056 02 06895 NS
response to each of the above and was progressed [ eek s 01 02 01983 NS

accordingly.

Unpaired “t” test results show that difference at 1%
It was then incorporated with the sliding dysfunction  reatment session and 5% treatment session is. highly
as follows significant with Group B showing significant reduction
in pain at 1* treatment session as compared to Group

In case of a proximal sliding dysfunction, the
Awhich showed significant reduction at 5* treatment

patient performed active neck flexion.

session.
In case of distal sliding dysfunction the patient »
performed active knee extension and progressed to Difference at 9" treatment session and at follow up
active dorsiflexion. (week 4) are non significant.
Dosages 10 oscillations, 3 sets, rest interval of 30 Table 2: Comparison of ROM extension
sec. Grp. A Grp. B P value Sig.
Mobilizations in both the groups were followed by [ =% 156 = 01175 NS
the exercises to improve flexibility, strength and | RS 176 2 <0.0001 ES
endurance of stabilizers as well as the prime movers [ 3" RS 21 25 0.0002 ES
of the spine. They were as follows (10 rep. 3 sets each) | 9" RxS 23 276 <0.0001 ES
Week 4 24 27 0.0012
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between groups in terms of values of ROM, and analyses of variance also demonstrated no
significance in groups over 4 weeks of time intervention effect between groups in improving ROM
(p > 0.05). As depicted in Table 3, there is a significant difference between pre- and post-intervention
in all seven groups (p < 0.05).

Table 1. Mean (SEM) values of outcome variables.

] VAS VAS [ Extension  Flexion  Side Flexion ~Side Flexion
Group  Time o . . . . .
(Rest) (Activity)  (in score) (in cm) (in cm) Lt (in cm) Rt (in cm)
1 Pre  7.6(0300) 8.13(0.182)  69.2(2.66)  133(0.144) 35(0.176) 297(0210)  3.07(0.153)
Post  12(0.129)  1.6(0.187)  21.13(229)  34(0.148) 57(0.118)  447(0.165)  4.4(0.19)
it Pre  706(027) 7.93(0.182)  70.33(18)  143(0.128) 337(0.12) 297(0.124)  3(0.155)

Post  2.6(023)  3.13(0.192)  32(2.162)  3.03(0.165) 53(0.181) 423(0.161)  42(0.175)
VAS, Visual Analogue Scale; ODI, Oswestry Disability Index; Lt, Left; Rt, Right; cm, centimeters

Table 2. ANOVA results testing for effects of intervention.

Variable Time (F value) Group (F value) Time x Group (F value)
VAS (Rest) 1.045E3 (p = 0.000) 6.610 (p=0.016) 19.174 (p = 0.000)
VAS (Activity) 2.729E3 (p = 0.000) 5.635 (p=0.025) 68.040 (p =0.000)
ODI 845.424 (p = 0.000) 4.554 (p=0.042) 10.729 (p = 0.003)
Extension 330.859 (p =0.000) 0.540 (p = 0.469) 5.359 (p=10.082)
Flexion 430.528 (p = 0.000) 1.944 (p=0.174) 1.792 (p=0.191)
Side Flexion Lt 100.885 (p = 0.000) 0.365 (p=0.551) 0.718 (p = 0.404)
Side Flexion Rt 91.475 (p =0.000) 0.451 (p =0.508) 0.253 (p=0.619)

VAS, Visual Analogue Scale; ODI, Oswestry Disability Index; Lt, Left; Rt, Right.

4.1. Pain (VAS Rest and Activity)
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““““ oo (Rest) (Activity) (in score) (in cm) (in cm) Lt (in cm) Rt (in cm)
1 Pre  7.6(0.300) 8.13(0.182)  692(2.66)  133(0.144) 3.5(0.176)  297(0210)  3.07(0.153)
Post  12(0.129)  1.6(0.187)  21.13(229)  3.4(0.148)  57(0.118)  4.47(0.165)  4.4(0.19)
it Pre  7.060027) 7.93(0.182)  7033(1.8)  143(0.128) 3.37(0.12)  2.97(0.124) 3(0.155)

Post  2.6(023)  3.13(0.192)  32(2.162)  3.03(0.165) 53(0.181) 423(0.161)  42(0.175)
VAS, Visual Analogue Scale; ODI, Oswestry Disability Index; Lt, Left; Rt, Right; cm, centimeters

Table 2. ANOVA results testing for effects of intervention.

Variable Time (F value) Group (F value) Time x Group (F value)
VAS (Rest) 1.045E3 (p = 0.000) 6.610 (p=0.016) 19.174 (p = 0.000)
VAS (Activity) 2.729E3 (p = 0.000) 5.635 (p=0.025) 68.040 (p =0.000)
ODI 845.424 (p = 0.000) 4.554 (p=0.042) 10.729 (p = 0.003)
Extension 330.859 (p =0.000) 0.540 (p = 0.469) 5.359 (p=10.082)
Flexion 430.528 (p = 0.000) 1.944 (p=0.174) 1.792 (p=0.191)
Side Flexion Lt 100.885 (p = 0.000) 0.365 (p=0.551) 0.718 (p = 0.404)
Side Flexion Rt 91.475 (p =0.000) 0.451 (p =0.508) 0.253 (p=0.619)

VAS, Visual Analogue Scale; ODI, Oswestry Disability Index; Lt, Left; Rt, Right.

4.1. Pain (VAS Rest and Activity)

An analysis of variance was done to discover the effects of intervention between the groups that had
shown an improvement in VAS values (rest and activity) after four weeks, which were statistically
significant (Table 2). A post hoc Tukey’s HSD test showed that Group I showed significantly better
improvement than group II after completion of the four weeks. Paired sample test, pre-post

intervention showed as statically significance.

4.2. Oswestry Disability Index (ODI)

An analysis of variance was done to discover the effects of intervention between the groups that had
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