Bernard Masters FCC (Ortho.)
Bank House Clinic
Exeter Street

Launceston

Cornwall

PL15 9EQ
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Introduction

Having recently been involved in ten cases where patients suffered a range of adverse reactions to chiropractic treatment, it is imperative that this unexpected phenomenon should be examined in order to prevent further incidences.1,2
Organized safety procedures 

Examination procedures (designed work systems) are introduced by all organizations involved in high-risk/high consequences, notably the utilities, aviation industry, the military and healthcare systems.3  [For example, the root of hospital infections can be seen as the cumulative sum of adverse situations where procedures were not adhered to, or were neglected, complicated by a wrong diagnosis, or medication reaction, and where infection or surgical error occurred.]  

Systems failures lead to catastrophe - a concatenation of events

It would appear that an evidence-based view employing Human Factors and Ergonomics (EHF) has little or no value to safety in healthcare, unless the problem directly links to death of a patient.3  This is illogical considering our legal accountability4, especially as a small but critical proportion of patients may suffer in various degrees from chiropractic care.  There has been little assessment as to whether such iatrogenic situations could be the outcome of lack of competence5 in general or negligence in particular.  The cause could be simple misadventure; the consequence of poor examination procedures; misinterpretation of examination findings; lack of practitioner experience; lack of practitioner understanding of the patient’s condition; even the subtle but critical changes taking place in the patient’s psyche/soma that were not accounted for by either practitioner or patient.  Catastrophic systems failures are often the result of a complex chain of interconnections that no one thought at the time could have any effect and where cryptic causal factors are often unappreciated.6
In the ten cases that presented, reaction to treatment ranged from an unhealthy dependency on a particular chiropractor, through mild discomfort to intractable pain not reduced by morphine injections and another having total reliance on wheelchair for mobility.  One revealed, by specific neurological tests, that further damage had been inflicted by chiropractic treatment on a patient who had previously documented neurological damage from a sporting injury.  

In apparent systems failure within chiropractic treatment, this small group of patients react unfavourably to chiropractic treatment and this suggests a need for Human Factors and Ergonomics (EHF) discipline for organized safety procedures to be employed.

Research questions

These questions need to be asked regarding chiropractic iatrogenesis:-

1. Are the examination procedures employed by chiropractors adequate to exclude the potential for neurological damage from chiropractic treatment? 

2. Do practitioners solely rely on modality-driven procedures as opposed to designed treatment that is specifically tailored to the individual patient’s need?

3. Are examination procedures learned in Chiropractic Schools simply abandoned once in general practice as they do not appear to show any apparent benefit?

4. Are unexpected patient reactions more noticeable now because there are more chiropractors – the increase in the size of an organisation7 leading to an increase in unpredictable consequences?

5. Would adequate team8 support for the practitioner help to predict future needs of the chiropractors and their patients?

Future research
Exploring these issues by EHF models8,9 may allow an insight into the conditions, interactions and system processes involved in the treatment of patients.  Evaluating postgraduate standards and training10 could improve patient safety, quality assurance, professional competence11 and job satisfaction for the chiropractor.  
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The behaviour of modelled spinal systems

Introduction

A report of the behaviour of flexible structural systems mimicking vertebral movement was presented at the Exeter University Symposium (2007)*§.  This study has been extended to include upright lengths of metal chains held in various degrees of elastic tension as well as several Buckminster-Fuller columns – [plastic vertebrae without the discal elements were joined by elastic tensional components into several flexible multi-jointed columns.

Method 

These structures were energised from 0Hz - 40Hz using a vibration plate, functional analyser and oscilloscope.  Analysis was made of the movement recorded by a digital video-camera.  The elasticated ties attached to the plastic vertebrae mimicked the vectors of paraspinal muscles allowing these ‘bone elements’ to move in appositional appropinquity - keeping the modal units in a dynamic relationship. 

Results 

The coupled modal units appeared to act simultaneously as energy absorber/dampers as well as transmitting the energy wave along the structure.  The complicated nature of these systems in elastic tension was observed as each column had its own individual characteristics when oscillated.  These patterns were observed:-  

Within a range of oscillations all structures appeared to sporadically twist and check at 90º to the energy source, either as a collective group or with local behavioural patterns by individual sub-units, out of phase with other units giving a rotor effect. 

As the columns were vibrated certain individual units appeared to approximate to each other in compression mode, yet others further along the axis were in expansion- ‘bunching’ in a similar way to a worm moving along the ground – the worm effect. 

In one part of the column, the structure swayed sinusoidally out of phase and in various auxiliary planes.  These actions resembled the pendulum-like movements of individual storeys of a Japanese wooden pagoda supported on roller bearings to withstand earthquake ground movements –a pagoda effect. 

With the plastic spine, individual vertebrae ‘rocked’ around their axis then they were restrained and re-aligned by the elastic ties.  The individual erratic movements produced a collective upright structure giving a gimbal effect.
Conclusion

Individual vertebral motion may exhibit chaotic behaviour at local levels but collectively manifest an overall order as an upright spinal column, combining modular flexibility with rigidity.  Future research may allow a fuller appreciation of the complexity of spinal mechanics.

* Masters B. & Wade D., (2007). The Behaviour of Flexible Tensegrity Columns Mimicking Vertebral Mechanics?  – Experimental Observations. Focus on Alternative and Complementary Therapies, 14th Annual Symposium Complementary Heath Care – Abstracts Pharmaceutical Press London p.34.

§The Behaviour of Flexible Tensegrity Columns Mimicking Vertebral Mechanics?  – Experimental Observations.
Authors   Masters B1,  Wade D2 
Abstract

Introduction: Experimental observations of the behaviour of structural mechanisms are explored.

Methodology: Drawing on the principle of self similarity of systems where structure and function are interrelated, the harmonics of tall structures were determined.  Understanding of the behaviour of flexible and elastic tensegrity columns are demonstrated through destructive sailing ship mast harmonics.  Examination of the paraspinal muscle vectors questions the function of the disc as muscle integrity floats the spinal elements in juxtaposed apposition.
Results:  Anatomical models with spinal muscle action were subjected to a range of vibration frequencies, but these constructions did not comply with expected architectural structural behaviour.  

A solitronic shock wave reciprocated forwards & backwards long one elasticated tensegrity structure.  At 5Hz very little movement was observed.  At 16Hz the structure became more erect.  At 30Hz the structure lost its integrity and fell down.  At higher frequencies flexible columns normally flail around, but this behaviour was not exhibited. 

Conclusion: The modal activities paralleled Traffic Flow Theory where vehicles behave like a fluid.  In light traffic, cars travel independently.  At a critical point, flow breakdown occurs.  Viewed from above, vehicles bunch and expand for no apparent reason.

Spinal motion aberrances (subluxation) may act as an anti-catastrophic mechanism (an un-tuned mass damper) where small perturbations dissipate destructive forces serendipitously preventing a greater catastrophe.  Further research is needed as minor adjustments to the structures totally changed behaviour of the modular elements.  A caveat - modelling these complicated mechanisms may lead us to believe the model and forget the reality.
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