Abstract: Module 2c; Strengthening


The Effects of non-concurrent strength and endurance rehabilitation on the neuromuscular and musculoskeletal performance of knees treated with Autologous chondrocyte implantation (ACI).
A.K. Bailey, N.P. Gleeson, D. Rees, S.N.J. Roberts, Prof R. Eston, Prof J.B. Richardson
ACI remains a relatively new surgical technique for the treatment of chondral lesions in the knee. Studies are on going to provide evidence for the ideal tissue engineering and surgical techniques leading to the growth of hyaline cartilage. However, the post- operative rehabilitation plays an equal and important role in the outcome of the procedure.  No studies to date have systematically addressed the utility and efficacy of post-surgical ACI rehabilitation, aimed specifically at improving physiological, functional and self-perceived capability.  Neither are there any studies investigating whether or not the physiological processes, associated with concurrent conditioning for endurance performance, have been shown to attenuate strength performance or affect other indices of neuromuscular performance. 
Neuromuscular and musculoskeletal factors contribute to both the performance capability for rapid dynamic stabilisation of the knee joint and suitable control of such performance potential.  These include peak force or strength, rate of force development, electromechanical delay and joint proprioception.  They have been shown to be attenuated substantially in response to both laboratory-based and ecologically-valid fatiguing exercise interventions, suggesting the potential for unfavourable musculoskletal and neuromuscular interaction and corresponding risk of injury to a joint system under such circumstances.  

There is mounting evidence that optimised clinical interventions should address the potential for physiological incompatibility, of concurrent strength and endurance conditioning (a characteristic inherent in contemporary rehabilitation programmes), in which the chronic attenuation of neuromuscular performance may lessen the development of dynamic joint stability.

Concurrent training involves an individual training for strength and endurance outcomes in close proximity i.e. within the same workout session. It is widely agreed that endurance training and strength training in isolation offer different physiological stresses and strain response adaptations.  However, it is biologically plausible that the different stimuli and subsequent adaptations will be competing for limited anabolic resources and ultimately negate any beneficial gains. 

While no previous research has considered this issue systematically in clinical populations, accumulating evidence from asymptomatic athletic populations suggest that strength performance development may be attenuated by endurance conditioning performed in close proximity. 
Contemporary clinical practice uses a twelve-month period of rehabilitation following ACI to the tibiofemoral joint and includes extensive concurrent strength and endurance conditioning throughout this period.  ACI rehabilitation demands the extensive use of limited weight-bearing and limited range of movement conditioning strategies, because of the inherent fragility of biological structures that have been reconstructed and implanted surgically within the joint.  The physiological deconditioning and subsequent rehabilitation that would be expected to accompany such an extended period of restricted activity may amplify the potential compromises to achieving optimised neuromuscular and musculoskeletal performance outcomes associated with the use of concurrent strength and endurance rehabilitation. 

Therefore, the purpose of this study is to investigate the effects of ACI surgery and subsequent non-concurrent strength and endurance rehabilitation on neuromuscular and musculoskeletal performance. 

The study is designed so that upon satisfying the inclusion/ exclusion criteria the recruited ACI participants will be randomly allocated in to one of three groups, CONTROL A, CONTROL B and EXPERIMENTAL.  
CONTROL A:  A standardised programme of exercise rehabilitation used in current clinical practice, focusing on progressive mobility, strength and endurance conditioning.  
CONTROL B:  The same standardised programme used in Control A, without any additional attention and interaction associated with assessments during rehabilitation, other than that of recruitment to the study and at 48 weeks post-surgery. (This control condition will quantify the influence of the test administrator and assessment procedures).
EXPERIMENTAL:  A standardised programme of exercise rehabilitation used in Control A, modified to include specific phasing of strength and endurance exercises, designed to minimise physiological inhibition associated with concurrent strength and endurance conditioning.
The primary outcome measures will include Neuromuscular Performance, Musculoskeletal Performance, Psychobiological Responses and Functional Performance Capability.  
Participants in Control A and Experimental groups will be assessed on six occasions: (i) At the recruitment to the study (pre); (ii) 6 weeks post-surgery; (iii) 12 weeks post-surgery; (iv) 24 weeks post-surgery; (v) 36 weeks post-surgery; (vi) 48 weeks post-surgery.  Control B will have limited interaction and be assessed prior to surgery and at 48 weeks post-surgery.
It is anticipated that this study will contribute to the optimisation and individualisation of clinical care and rehabilitation of the patient following ACI surgery to the knee joint by means of evidence-based outcomes.  It will also facilitate the further understanding of mechanisms underpinning pathophysiological, functional and psychobiological responses associated with these types of knee injury.

To date baseline data continues to be captured.

